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1 INTRODUCTION 

1. Following the Planning Inspectorate's preliminary review of the Development 

Consent Order (DCO) application documents for Norfolk Vanguard Offshore Wind 

Farm (the Applicant) and their acceptance of the Application for Examination, the 

Planning Inspectorate issued Section 51 Advice, dated 24 July 2018, in relation to the 

following matters: 

• Habitats Regulations Assessment (HRA) 

o Comments were requested on the updated citation for the Greater Wash 

Special Protection Area (SPA); 

o A request was made for an updated offshore ornithology in-combination 

collision assessment; 

o A request was made to provide screening and integrity matrices for all 

European sites where there is an effect pathway; 

• DCO Plans;  

o Clarifications have been sought on the Work Plans and Land Plans; 

o Clarifications have been sought on the plans showing Public Rights of Way 

(PRoW) to be Temporarily Stopped Up; 

o Clarifications have been sought on the plans showing Streets to be 

Temporarily Stopped Up; 

• A navigation tool was sought for photograph plates submitted as part of 

Appendix 22.1 of the Environmental Statement (ES); and 

• Advice was provided to the Applicant to notify additional bodies as part of the 

Section 56 notification process. 

 

2. This Section 51 Response provides the further information and clarification as 

requested by the Planning Inspectorate in their Section 51 Advice. This document 

and the following appendices have been prepared prior to review and 

consideration of the Norfolk Vanguard relevant representations: 

• Appendix 1 Updated Offshore Ornithology Cumulative Impact Assessment (CIA); 

• Appendix 2 Cumulative gannet and kittiwake collision mortality; Revised 

estimates using evidence based nocturnal flight activity rates 

• Appendix 3 HRA Screening Matrices; and 

• Appendix 4 Photographs in Annex G of ES Appendix 22.1 
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2 HABITATS REGULATIONS ASSESSMENT (HRA) 

2.1 Updated Joint Nature Conservation Committee (JNCC) citation for the Greater 

Wash Special Protected Area (SPA) 

3. Following submission of the Norfolk Vanguard application, in the Section 51 advice 

from The Planning Inspectorate it was noted that: 

The Inspectorate is aware that there was an error in the number of bird species (red -

throated diver, little gull and common scoter) on the original citation for the Greater 

Wash SPA, which has since been updated by the Joint Nature Conservation 

Committee (JNCC). The Applicant should be prepared to explain the extent to which 

the corrected numbers may or may not affect the findings in the Environmental 

Statement and the information for the HRA process. 

4. The error to which this refers is in the designated population sizes for the three 

named species. The original and revised population sizes for the Greater Wash SPA 

are provided in Table 2.1. It should be noted that only red-throated diver and little 

gull were screened into the HRA for Norfolk Vanguard, and the very small change in 

the population size for common scoter does not alter the conclusion to screen this 

species out for further assessment. Therefore, the following review only considers 

how the revised population sizes could affect the assessments for red-throated 

diver and little gull.  

Table 2.1 Greater Wash SPA – original and revised designated population sizes for red-throated 
diver, little gull and common scoter. 

Species 
SPA population size in departmental Brief 
(NE and JNCC 2016) 

SPA population size from Greater Wash 
SPA citation (NE 2018) 

Red-throated 
diver 

1,511 1,407 

Little gull 1,303 1,255 

Common 
scoter 

3,463 3,449 

 

5. The effects of these slightly reduced designated population sizes on the assessment 

presented in Chapter 13 of the Norfolk Vanguard ES (document 6.1) are discussed 

for each species below. 

2.1.1 Red-throated diver 

 Norfolk Vanguard alone 

6. The assessment for red-throated diver considered the effects of disturbance and 

displacement to birds within the SPA resulting from the passage of cable laying 

vessels within the offshore cable corridor. The assessment assumed that all birds 

within 2km of up to two cable laying vessels could be displaced. The number of 
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affected individuals was calculated using the peak densities reported by Natural 

England and JNCC (2016). The revision to the SPA citation has not altered these 

peak density values and therefore the number of birds predicted to be affected is 

unchanged at between 34.2 and 84.9. Displacement of this number of individuals 

from around the cable laying vessels was estimated to increase the density of red-

throated divers within the remainder of the SPA (assuming no movement outside 

the SPA) by 0.7%. Since this percentage is calculated using the change in available 

area (i.e. the reduction due to the presence of the cable laying vessels) rather than 

the density of birds, this value is unaffected by the change in designated 

population. 

7. On the basis of highly precautionary assumptions, it was estimated that between 2 

and 4 displaced individuals could suffer mortality due to cable laying activities. This 

was assessed against a natural mortality estimated to be approximately 300 

(composite mortality rate of 0.2 multiplied by the designated population of 1,511), 

with the addition of 2 to 4 birds increasing the baseline mortality between 0.67% 

and 1.3%. This magnitude of change, derived from highly precautionary 

assumptions and applicable to a maximum of one nonbreeding season was 

predicted to have no adverse effect on the integrity of the Greater Wash SPA. 

8. Applying this method to the revised population, the natural mortality is reduced to 

approximately 281 and the increase in baseline mortality is estimated to be 

between 0.7% and 1.4%. These increases are very small and therefore do not 

change the original conclusion. Therefore, the assessment conclusion remains 

there will be no adverse effect on the integrity of the Greater Wash SPA. 

 In-combination effect 

9. The original assessment reviewed the potential for overlap between disturbance 

due to cable laying for Norfolk Vanguard and other sources of disturbance caused 

by shipping and construction and operation of other offshore wind farms. This 

review concluded that there was a negligible risk of an in-combination effect on 

red-throated divers and this conclusion is unaffected by the small reduction in the 

designated population size. Therefore, the original conclusion remains unchanged; 

there will be no adverse effect on the integrity of the Greater Wash SPA from 

impacts on red-throated diver due to the proposed Norfolk Vanguard project in-

combination with other projects. 

2.1.2 Little gull 

 Norfolk Vanguard alone 

10. The assessment for little gull assumed that there was potential connectivity 

between the Norfolk Vanguard site and the Greater Wash SPA, and that up to 2 

individuals could be in collision with turbines during the nonbreeding season. 
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Evidence was presented that the regional population of little gull is likely to be at 

least 10,000 individuals, and probably exceeds 20,000. On this basis, the number of 

collisions apportioned to the Greater Wash SPA little gull population was estimated 

to be a maximum of 0.3 individuals (1,303 divided by 10,000 multiplied by 2 = 0.26). 

For an updated assessment based on the revised population of 1,255, this mortality 

remains approximately 0.3 (1,255 divided by 10,000 multiplied by 2 = 0.25). 

Therefore, the original conclusion that there will be no adverse effect on the 

integrity of the Greater Wash SPA as a result of little gull collisions at the Norfolk 

Vanguard project, is unchanged.  

 In-combination effect 

11. Due to the very low predicted effect from the project alone, it was considered that 

Norfolk Vanguard would not contribute to an in-combination impact. This 

conclusion is unaffected by the revised SPA population size, therefore the 

likelihood of an adverse effect on the integrity of the Greater Wash SPA little gull 

population due to in-combination mortality can be ruled out. 

2.2 Offshore Ornithology Cumulative Impact Assessment (CIA) 

12. Following finalisation of the Norfolk Vanguard ES, a further two offshore wind farm 

DCO applications have been submitted to the Planning Inspectorate; Hornsea 

Project Three Offshore Wind Farm and Thanet Extension Offshore Wind Farm. The 

Norfolk Vanguard Cumulative Impact Assessment (CIA) submitted as part of the 

application was based on impact estimates presented in the respective project’s 

Preliminary Environmental Impact Reports (PEIR). This document provides a 

summary of the updated cumulative totals and impact significance, reflecting the 

respective project’s final DCO submissions. Appendix 1 provides further detail on 

the updated CIA.  

13. Only those aspects of the cumulative assessment for which the Hornsea Project 

Three and Thanet Extension final submissions and PEIR were different have been 

updated. These sections are: 

• Cumulative displacement for red-throated diver, razorbill, guillemot and 

puffin; and 

• Cumulative collisions for gannet, kittiwake, lesser black-backed gull and great 

black-backed gull. 

14. All other aspects of this assessment remain as presented in the original application 

documents for Norfolk Vanguard. 

2.2.1 Potential Cumulative Impacts 

15. Table 2.2 and Table 2.3 provide a summary of the updated operational cumulative 

displacement risk assessment and cumulative collision risk assessments 
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respectively (discussed further in Appendix 1).  While there have been minor 

changes to the cumulative totals due to differences in the predicted impacts 

presented in the ESs for both the Hornsea Project Three and Thanet Extension wind 

farms (compared with those in the project’s PEIRs), overall these changes do not 

affect the cumulative impact significance presented in the Norfolk Vanguard ES.  

16. The totals provided in Table 2.2 and Table 2.3 also include the consented values for 

Triton Knoll Offshore Wind Farm as at 2013. However, following an application for a 

Non-material Change (NMC) by Triton Knoll Offshore Wind Farm Limited, the 

Secretary of State (SoS) made The Triton Knoll Offshore Wind Farm (Amendment) 

Order 2018 (SI: 2018/929) which reduces the total generating capacity of Triton 

Knoll from 1200MW to 900MW, and the maximum number of turbines from 288 to 

90. A revised quantitative assessment was not presented in support of the NMC, 

therefore, there are no published values available with which to adjust the 

assessed cumulative impacts to account for the reduced impacts at Triton Knoll. 

However, based on the revised turbine parameters for Triton Knoll, estimates of 

the reduction in collision risk are provided in section 2.2.1.1. The updated 

cumulative assessment summarised in Table 2.2 and Table 2.3, therefore includes 

precaution due to over-estimation of impacts at Triton Knoll.  

17. In addition, recent work undertaken to estimate evidence-based nocturnal flight 

activity rates (NFAR) for gannet and kittiwake (Furness et al. 2018, Furness et al. in 

prep.) has found that the Statutory Nature Conservation Body (SNCB) 

recommended values for this parameter as used in the collision risk modelling are 

overestimates (discussed further in Section 2.2.1.2 below). This therefore further 

adds to the level of precaution in the updated assessment summarised in Table 2.2 

and Table 2.3.
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Table 2.2 Cumulative assessment of operation displacement risk 

Receptor 
Norfolk Vanguard ES (June, 2018) CIA totals 
(including Norfolk Vanguard) 

Norfolk Vanguard 
ES significance 

Revised totals based on submitted DCO 
applications (including Norfolk Vanguard) 

Revised 
significance 

Red-throated diver 
59.5  
(Cumulative displacement mortality) 

Minor adverse 58.5 – 66.5  
(Cumulative displacement mortality) 

Minor adverse 

Puffin 
39703.8  
(Cumulative numbers on wind farms in the 
North Sea, including Norfolk Vanguard) 

Negligible to 
minor adverse 

40084  
(Cumulative numbers on wind farms in the North 
Sea, including Norfolk Vanguard) 

Negligible to minor 
adverse 

Razorbill 
92824.93  
(Cumulative numbers on wind farms in the 
North Sea, including Norfolk Vanguard) 

Minor adverse 95049.93  

(Cumulative numbers on wind farms in the North 
Sea, including Norfolk Vanguard) 

Minor adverse 

Guillemot 
211625  
(Cumulative numbers on wind farms in the 
North Sea, including Norfolk Vanguard) 

Minor adverse 217609  
(Cumulative numbers on North Sea wind farms, 
including Norfolk Vanguard) 

Minor adverse 

 

Table 2.3 Cumulative assessment of collision risk 

Receptor 
Norfolk Vanguard ES (June, 2018) CIA totals (including 

Norfolk Vanguard) 

Norfolk 
Vanguard ES 
significance 

Revised totals based on submitted DCO 
applications (including Norfolk Vanguard) 

Revised 
significance 

 Breeding season Autumn Spring Annual  Breeding season Autumn Spring Annual  

Gannet 1665.6  699.5  306.2  2671.2  Minor adverse 1669.7 709.7 299.8 2679.1 Minor adverse 

Kittiwake 1224.9  1516.4  1214.0  3955.3  Minor adverse 1117.0 1501.0 1241.8 3859.8 Minor adverse 

 Breeding season Non-breeding Annual  Breeding season Non-breeding Annual  

Lesser black-
backed gull 

174.5  355.4 530.0  Minor adverse 167.5 354.8 522.3 Minor adverse 

Great black-
backed gull 

162.7  777.8 940.5 Minor adverse 169.4 781.3 950.7 Minor adverse 
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 Triton Knoll Offshore Wind Farm 

18. As discussed above, the Triton Knoll Offshore Wind Farm Order 2013 consented 

288 turbines (although the collision assessment in the ES was based on 333 

turbines), while the final wind farm design will comprise 90 turbines (and this 

reduction has been formally authorised by the 2018 Order). Using the headroom 

calculation method (MacArthur Green 2017), the collision risks for Triton Knoll are 

reduced to almost a third of the consented estimates. For kittiwake, this reduces 

the cumulative collision total by over 130; for gannet and great black-backed gull by 

almost 80 per species and for lesser black-backed gull by over 20.   

19. Reductions of this magnitude are typical of those obtained when the parameters 

for installed turbines are substituted in the collision risk models for the consented 

ones. This is a clear demonstration that, on top of the precautionary assumptions 

made regarding many of the parameter values used in the collision model, there 

are also large overestimates in the cumulative totals due to the use of consented 

wind farm designs rather than those which reflect the actual installed number of 

turbines. 

 Nocturnal Activity 

20. Recent work undertaken to estimate NFAR for gannet and kittiwake (Furness et al. 

2018, Furness et al. in prep.) has found that the previous values used in collision 

modelling for gannet and kittiwake are significantly over-estimated, with the 

consequence that collision risks are also over-estimated.  

21. Furness et al. (2018) recommended precautionary nocturnal activity rates for 

gannet in the breeding and nonbreeding seasons of 8% and 4% respectively. 

However, the actual average rates from their study were 7.1% and 2.3% 

respectively. Furthermore, the breeding season value was very heavily influenced 

by the results from the smallest study in the review, which was based on only three 

tagged birds in Shetland (Garthe et al., 1999). This study yielded a nocturnal activity 

rate of 20.9% (compared to daytime) but the total duration of flight activity 

recorded was only 215 hours, which was less than 3% of the > 8,000 hours covered 

by the remaining studies.  If the NFAR is calculated without this study a breeding 

season rate of 4.3% (Standard Error (SE) 2.7%) is obtained. Given the relative 

sample sizes this is considered to be a more robust estimate and has therefore 

been used in the current assessment.  Similarly, the actual nonbreeding season rate 

of 2.3% (SE 0.4%) has been used here in preference to the rounded-up value of 3% 

reported in Furness et al. (2018). These rates are considerably lower than the 

previous one recommended for gannet  of 25%.  

22. Similar work is underway for kittiwake (Furness et al. in prep), with evidence-based 

breeding and nonbreeding NFAR estimated to be 20% and 17% respectively, which 

compares with the previous recommendation of 50%.  Use of these evidence-based 
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rates for gannet and kittiwake improves the scientific basis of the assessment while 

also reducing unnecessary precaution.  

23. The revised NFAR were used in the collision modelling for the Norfolk Vanguard 

project presented in the ES to ensure that the project results reflected the best 

available evidence. Furthermore, because NFAR is used in the model as a multiplier 

of daytime activity (to obtain total activity across day and night) it is 

straightforward to adjust existing collision estimates for other wind farms so they 

reflect the new evidence (the only requirement is that monthly collisions and the 

value of the NFAR used to obtain them were provided in the assessments). Since 

submission of the Norfolk Vanguard ES, this retrospective assessment has been 

conducted for all offshore wind farms included in the cumulative assessment for 

which these data were available (i.e. those which reported monthly collisions and 

the NFAR value used; see Appendix 2 for details). This has revealed that the 

cumulative North Sea wind farm collision total for gannet (provided in Table 2.3) is 

overestimated by 127 and for kittiwake by 708. It is important to note that some 

wind farms used lower NFAR in their assessments than the evidence based ones 

(e.g. 0% for gannet). For these wind farms, the collisions predicted using the 

evidence based NFAR have now been increased. These increases have been 

included in the calculation of the total cumulative collision risk (which are still lower 

overall).  

24. To summarise, Table 2.3 provides revised cumulative collisions which are assessed 

as generating impacts of minor adverse significance. However, these totals do not 

reflect the revised NFAR estimates detailed in the preceding paragraphs (except for 

Norfolk Vanguard). Thus, there is a strong case to be made that the collision 

estimates presented in Appendix 2 should be adopted for the cumulative 

assessment, and this would further reduce predicted impacts. 

2.2.2 Offshore Ornithology HRA In-combination Assessment 

25. Table 2.4 provides a summary of the updated HRA which includes the differences in 

the predicted impacts presented in the final submissions for the Hornsea Project 

Three and Thanet Extension wind farms (compared with those in the project’s 

PEIRs which were used in the Norfolk Vanguard ES) and amends the assessments 

for the Greater Wash SPA to account for the revised SPA population estimates 

(section 2.1). A comprehensive update of these assessments to the Information for 

the HRA (Norfolk Vanguard 2018) is provided in Appendix 1. 

26. The in-combination total impacts for lesser black-backed gull (Alde-Ore Estuary 

SPA) and kittiwake (Flamborough and Filey Coast pSPA) have decreased, those for 

little gull and red-throated diver (Greater Wash SPA) are unchanged and that for 

gannet (Flamborough and Filey Coast pSPA) has increased. However, the 
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conclusions of the assessment remain that in all case there will be no adverse 

effects on integrity. 

Table 2.4 In-combination assessment, updated for submitted DCO applications and revised 
Greater Wash SPA populations. 

SPA 

Receptor 

Impact 
assessed 

Norfolk 
Vanguard 
HRA (June, 
2018) in-
combination 
annual total 
predicted 
mortality 

Norfolk 
Vanguard 
HRA (June 
2018) in-
combination 
conclusion  

Revised HRA in-
combination 
annual total 
predicted 
mortality 
(based on 
submitted DCO 
applications) 

Revised 
conclusion 

Alde-Ore 
Estuary 

Lesser 
black-
backed 
gull 

In-
combination 
collision 

69 - 85 No AEoI 60 - 73 No AEoI 

Flamborough 
and Filey 
coast (p) 

Gannet 
In-
combination 
collision 

185 - 196 No AEoI 205 - 215 No AEoI 

Kittiwake 
In-
combination 
collision 

370 - 377 No AEoI 354 - 360 No AEoI 

Greater 
Wash 

Little gull 
In-
combination 
collision 

N/A No AEoI N/A No AEoI 

Red-
throated 
diver 

In-
combination 
displacement 
(construction) 

2 – 4 No AEoI 2 – 4 No AEoI 

 

2.3 Screening and Integrity Matrices 

27. The Planning Inspectorate uses matrices to assist the Secretary of State in the HRA 

process. The matrices comprise:  

• Screening Matrices (HRA Stage 1: Screening) which summarise the screening 

exercise for Likely Significant Effect (LSE) of the project on the European sites 

and qualifying features considered; and  

• Integrity Matrices (HRA Stage 2: Appropriate Assessment) - which summarise 

the potential adverse effects on integrity of the European sites, where LSE have 

been identified during stage 1. 

28. The Applicant has prepared Screening and Integrity matrices, as requested by the 

Planning Inspectorate in the Section 51 Advice, based on the Information to 

Support HRA report (document 5.3) submitted with the application. It is noted that 

consultation is ongoing with the Marine Management Organisation (MMO) and 

Natural England regarding the information to support HRA. 

2.3.1 Stage 1 Screening Matrices 
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29. Screening Matrices are provided in Appendix 3. 

2.3.2 Stage 2 Integrity Matrices 

30. Following screening of potential impacts of Norfolk Vanguard on European 

designated sites, the following features of European Sites were assessed to 

determine if there was a risk of Adverse Effects on the Integrity (AEOI) of their 

qualifying features in the Information for Habitats Regulations Report.  

Table 2.5European designated sites and qualifying features screened in 
Site Qualifying feature 

Alde-Ore Estuary Special 
Protected Area (SPA) and Ramsar 

• Breeding lesser black-backed gull Larus fuscus 

Flamborough and Filey Coast SPA • Breeding kittiwake Rissa tridactyla 

• Breeding gannet Morus bassanus 

Flamborough Head and 
Bempton Cliffs SPA 

• Breeding kittiwake 

Greater Wash SPA • Non-breeding red-throated diver Gavia stellata 

• Non-breeding little gull Hydrocoloeus minutus 

Haisborough Hammond and 
Winterton Special Area of 
Conservation (SAC) 

• Reef 

• Sandbanks slightly covered by seawater all the time 

Southern North Sea candidate 
SAC (cSAC)/ Site of Community 
Importance (SCI) 

• Harbour porpoise Phocoena phocoena 

Humber Estuary SAC • Grey seal Halichoerus grypus 

The Wash and North Norfolk SAC • Harbour seal Phoca vitulina 

River Wensum SAC • Water courses of plain to montane levels with the Ranunculion 
fluitantis and Callitricho-Batrachion vegetation 

• Desmoulin’s whorl snail Vertigo moulinsiana 

Paston Great Barn SAC • Barbastelle bat Barbastella barbastellus 

Norfolk Valley Fens SAC • Alkaline fens 

• Alluvial forests with Alnus glutinosa and Fraxinus excelsior 

• Calcareous fens Cladium mariscus and species of the Caricion 
davallianae 

• European dry heaths 

• Molinia meadows on calcareous peaty or clayey-silt-laden soils 

• Northern Atlantic wet heaths with Erica tetralix 

The Broads SAC • Hard oligo-mesotrophic waters with benthic vegetation of Chara spp. 

• Natural eutrophic lakes with Magnopotamion or Hydrocharition - 
type vegetation 

• Transition mires and quaking bogs 

• Calcareous fens with Cladium mariscus and species of the Caricion 
davallianae  

• Alkaline fens 

• Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-
Padion, Alnion incanae, Salicion albae)  

• Molinia meadows on calcareous, peaty or clayey-silt-laden soils 
(Molinion caeruleae) 

• Desmoulin’s whorl snail 

• Fen orchid Liparis loeselii 

• Ramshorn snail Anisus vorticulus 

• Otter Lutra lutra 



 

The Applicant’s Response to Section 51 Advice 
from The Planning Inspectorate 

Norfolk Vanguard Offshore Wind Farm PB4476-008-001 

  Page 11 

 

 

31. A summary of the evidence presented in the determination of the risk of AEOI on the 

relevant qualifying features is detailed within the footnotes to the integrity matrices 

below. 

32. The following abbreviations are used within the integrity matrices: 

• Y – AEOI cannot be excluded 

• N - AEOI can be excluded 

• C = construction  

• O = operation 

• D = decommissioning 

33. Where effects are not applicable to a particular feature they are greyed out. 
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Name of European Site:  Alde-Ore Estuary SPA and Ramsar 

Distance to Norfolk Vanguard Site: 92km 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard  

Collision mortality (in-combination) Displacement/Disturbance Barrier Effect 

C O D C O D C O D 

Breeding lesser black-backed gulls  N (a)        

a) Band model predictions of collision mortality suggest between 9 and 27 collisions per year for lesser black-backed gulls (the lower value represents all turbines in NV 

East, and the higher value represents all turbines in NV West). During the breeding season the estimated total population size (including urban populations) within 

foraging range (141km) of the Norfolk Vanguard Offshore Wind Farm was estimated to be approximately 26,000, of which birds (of all ages) associated with Alde-Ore 

Estuary SPA would represent approximately 25%. During the autumn and spring migration periods birds from Alde-Ore Estuary SPA make up 3.3% of the Biologically 

Defined Minimum Population Scales (BDMPS) population, and in winter these birds make up 5% of the BDMPS. Applying these percentages to the higher of the total 

collision predictions indicates a maximum Alde-Ore Estuary SPA mortality of 3 (or 6 if the extended breeding season is used). These represent increases of 0.3% to 0.6% 

on natural mortality which are below detection limits (taken as 1%) and so are considered negligible. Consequently, there will be no adverse effect on the integrity of the 

Alde-Ore Estuary SPA as a result of lesser black-backed gull collisions at the proposed Norfolk Vanguard project alone.   

In-combination assessment suggests mortality of 33 birds attributable to the Alde-Ore SPA population of lesser black-backed gulls (calculated on the basis of the Alde-

Ore proportion of the wider population of lesser black-backed gulls). Compared with estimated natural mortality of about 940 birds per year, the additional in-

combination mortality would increase the mortality rate from 14.10% to 14.6%, an increase of 3.5%. However, this mortality rate falls to 20, equating to an increase in 

mortality of 2% if as-built wind farm designs are used in place of consented designs. Previous work has found that an additional mortality of 25 would reduce the growth 

rate of the population by 0.3% (GWF 2011). It is informative to consider the status of this population in relation to the predicted collision mortality in order to place this 

potential impact in context. The breeding success, and hence the population trend, of lesser black-backed gulls in the Alde-Ore SPA population appears to be mainly 

determined by the amount of predation, disturbance and flooding occurring at this site (Department of Energy and Climate Change 2013a, Thaxter et al. 2015). Increased 

predation and disturbance by foxes has been considered the main factor causing reductions in breeding numbers. Management measures to reduce access by foxes has 

resulted in some recovery of numbers of gulls. The main driver of gull numbers in this SPA therefore appears to be suitable management at the colonies to protect gulls 

from predators (Department of Energy and Climate Change 2013a). This aspect, taken together with the degree of precaution in reported collision assessments for other 

offshore wind farms, including the use of the much higher mortality predictions estimated for consented wind farm designs rather than for the as built wind farm 

designs, means the likelihood of an adverse effect on the integrity of the SPA due to in-combination collisions of lesser black-backed gulls is considered sufficiently small 

that it can be ruled out. 
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Name of European Site:  Flamborough & Filey Coast SPA 

Distance to Norfolk Vanguard Site: 205km 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard  

Collision mortality (in-combination) Displacement/Disturbance Barrier Effect 

C O D C O D C O D 

Breeding kittiwake  N (a)        

Breeding gannet  N (b)        

a) Collision mortality of kittiwakes at the Norfolk Vanguard site was estimated at between 59 and 158 birds per year (the higher value represents all turbines in NV East, 

the lower value represents all turbines in NV West). Based on a precautionary assessment, the number of kittiwakes apportioned to the Flamborough & Filey Coast SPA 

population was 12.4. From a population of approximately 141,000 this represents a negligible addition to natural mortality (note this this population count is likely an 

underestimate, since it is based on 37,618 pairs, while the 2017 population was estimated to be 51,000 pairs, 35% larger). Kittiwake collision mortality due to Norfolk 

Vanguard alone will therefore have no adverse effect on the integrity of this SPA. The in-combination assessment suggests a collision mortality of between 351 and 358 

birds from Flamborough & Filey Coast SPA population per year (this includes final submission estimates for the Hornsea Project Three and Thanet Extension Offshore 

Wind Farms). At the average mortality rate of 0.156, the natural mortality of the population is 22,000. An addition of up to 358 to this would increase the mortality rate 

by 1.6%.  Precautionary, density independent population modelling has found that this level of mortality would reduce the median population growth rate by a 

maximum of 0.5% (note the reduction in growth rate is 0.43% for an alternative set of demographic rates and 0.1% with the inclusion of density dependence). These 

reductions represent a very small risk to the population’s conservation status. Although Natural England no longer advocate the use of potential biological removal (PBR) 

for assessing impacts, it is of note that the number of predicted in-combination kittiwake collisions attributed to the Flamborough & Filey Coast SPA remains below the 

previously determined sustainable levels estimated using this method, and furthermore this level of mortality is not predicted to trigger a risk of population decline 

based on precautionary population modelling and despite the precautionary nature of collision risk assessments (e.g. including impacts for consented designs rather than 

as-built ones). Therefore, it can be concluded that there will be no adverse effect on the integrity of Flamborough & Filey Coast SPA from impacts on kittiwake due to 

Norfolk Vanguard in-combination with other projects. 

  

b)  Collision mortality of gannets at the Norfolk Vanguard site was estimated at between 45 and 111 birds per year (the higher value with all turbines in NV East, the 

lower with all turbines in NV West), 60% of which was predicted in the autumn. Apportioning of the higher estimate to the Flamborough and Filey Coast pSPA population 

gives an annual mortality of 23 individuals, from a population of approximately 49,000 birds. At an average natural mortality rate of 0.191, the baseline mortality is 

approximately 9,300. An addition of 23 to this increases the mortality rate by 0.24%, which is less than the threshold for detectability (1%). It is therefore reasonable to 

conclude that there will be no adverse effect on the integrity of Flamborough and Filey Coast pSPA as a result of gannet collisions from Norfolk Vanguard alone. The in-

combination assessment suggests a maximum collision mortality of 200 birds from Flamborough & Filey Coast pSPA population per year (this includes final submission 

estimates for the Hornsea Project Three and Thanet Extension Offshore Wind Farms). This additional mortality would increase the mortality rate by 2.1%. Precautionary, 
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Name of European Site:  Flamborough & Filey Coast SPA 

Distance to Norfolk Vanguard Site: 205km 

density independent population modelling has found that this level of mortality would reduce the median population growth rate by a maximum of 1%, which compares 

with the actual annual growth rate of this population over the last 25 years of 10%. This indicates that this level of in-combination mortality represents a negligible risk to 

this population’s status.  The number of predicted in-combination gannet collisions attributed to the Flamborough & Filey Coast pSPA is not at a level which would trigger 

a risk of population decline, and population modelling in fact indicates that the in-combination mortality predicted would only slow, rather than halt, the population 

increase currently seen at this colony. Therefore, it can be concluded that there will be no adverse effect on the integrity of Flamborough & Filey Coast pSPA from 

impacts on gannet due to Norfolk Vanguard in-combination with other projects.  

 

Name of European Site:  Flamborough Head and Bempton Cliffs SPA 

Distance to Norfolk Vanguard Site: 205km 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard  

Collision mortality (in-combination) Displacement/Disturbance Barrier Effect 

C O D C O D C O D 

Breeding kittiwake  N (a)        

a) Collision mortality of kittiwakes at the Norfolk Vanguard site was estimated at between 59 and 158 birds per year (the higher value with all turbines in NV East, the 

lower with all turbines in NV West). Based on a precautionary assessment, the number apportioned to the Flamborough Head and Bempton Cliffs SPA population was 

12.4. From a population of approximately 141,000 this represent a negligible addition to natural mortality (note this this population is likely an underestimate, since it is 

based on 37,618 pairs, while the 2017 population was estimated to be 51,000 pairs, 35% larger). Kittiwake collision mortality due to Norfolk Vanguard alone will have no 

adverse effect on the integrity of this SPA. The in-combination assessment suggests a collision mortality of between 351 and 358 birds from Flamborough Head and 

Bempton Cliffs SPA population per year (this includes final submission estimates for the Hornsea Project Three and Thanet Extension Offshore Wind Farms). At the 

average mortality rate of 0.156, the natural mortality of the population is 22,000. An addition of up to 358 to this would increase the mortality rate by 1.6%.  

Precautionary, density independent population modelling has found that this level of mortality would reduce the median population growth rate by a maximum of 0.5% 

(note the reduction in growth rate is 0.43% for an alternative set of demographic rates and 0.1% with the inclusion of density dependence). These reductions represent a 

very small risk to the population’s conservation status. Although Natural England no longer advocate the use of PBR for assessing impacts, it is of note that the number of 

predicted in-combination kittiwake collisions attributed to the Flamborough Head and Bempton Cliffs SPA remains below the previously determined sustainable levels 

estimated using this method, and furthermore this level of mortality is not predicted to trigger a risk of population decline based on precautionary population modelling 

and despite the precautionary nature of collision risk assessments (e.g. including impacts for consented designs rather than as-built ones). Therefore, it can be concluded 



 

The Applicant’s Response to Section 51 Advice 
from The Planning Inspectorate 

Norfolk Vanguard Offshore Wind Farm PB4476-008-001 

  Page 15 

 

 

Name of European Site:  Greater Wash SPA 

Distance to Norfolk Vanguard Site: 36km (a) 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard  

Collision mortality Displacement/Disturbance Barrier Effect 

C O D C O D C O D 

Nonbreeding red-throated divers    N (b)      

Nonbreeding little gull  N (c)        

a) Note that this distance refers to the offshore wind farm itself. The export cable will pass through the SPA.  

b) Cable laying operations during construction will disturb birds from the immediate vicinity of (up to two) cable-laying vessels. Assessment indicates that between 34 

and 85 red-throated divers could be displaced at any one time during cable laying, but only if both vessels are operating within the SPA at the same time. This would lead 

to a 0.7% increase in diver density in other parts of the SPA on the basis of a highly precautionary maximum mortality rate associated with the displacement of red-

throated diver by vessels in the wintering period of 5% (i.e. 5% of displaced individuals suffer mortality as a direct consequence). This leads to a highly precautionary 

assumption that a single instance of displacement is equivalent to nearly half the total annual adult mortality rate. At this level of additional mortality, a maximum of 

between 2 and 4 birds would be expected to die across the entire winter period (September to April) as a result of any potential displacement effects from the offshore 

cable installation activities. However, owing to the Rochdale envelope approach and the nature of the calculations employed, this almost certainly over-estimates the 

duration of cable laying by a factor of around 7, since even travelling at the minimum speed of 30m per hour, if a working day lasts for 12 hours the vessel would traverse 

the SPA in approximately 40 days (assuming the cable route through the SPA is around 15km).  Baseline average mortality is 0.228, therefore the estimated natural 

mortality for the SPA population (1,407), would be 321. The addition of a maximum of 2 to 4 to this total during a single year would increase the mortality rate in that 

year by approximately 0.6% to 1.2%. However, as this is based on highly precautionary assumptions about the magnitude and impact of displacement and would only be 

expected to apply during a single nonbreeding season (and only then if cable laying by two vessels occurs simultaneously within the SPA during the nonbreeding period), 

it is reasonable to conclude that there will be no adverse effect on the integrity of the Greater Wash SPA as a result of red-throated diver displacement due to cable 

laying for Norfolk Vanguard alone. Shipping already affects the distribution of red-throated divers within the SPA and this represents a background situation following 

many decades of shipping activity in the area. While any increase in shipping activity will constitute an in-combination impact on divers, the low level of project alone risk 

and the absence of other developments in the vicinity of the Norfolk Vanguard offshore cable route indicate that the likelihood of an in-combination disturbance effect is 

negligible. The Greater Wash SPA contains several constructed or consented offshore wind farms. Red-throated divers show strong avoidance of offshore wind farms and 

so the construction or operation of further offshore wind farms would also represent an in-combination impact on divers through foraging habitat loss. However, it is 

that there will be no adverse effect on the integrity of Flamborough Head and Bempton Cliffs SPA from impacts on kittiwake due to Norfolk Vanguard in-combination 

with other projects.  
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Name of European Site:  Greater Wash SPA 

Distance to Norfolk Vanguard Site: 36km (a) 

considered unlikely that any future developments would be sited close enough to the coast to directly impact the SPA during the same (short) time frame during which 

cables will be installed for Norfolk Vanguard. Therefore, it can be concluded that there will be no adverse effect on the integrity of the Greater Wash SPA from impacts 

on red-throated diver due to Norfolk Vanguard in-combination with other projects. 

c) Collision mortality of little gull at the Norfolk Vanguard site was estimated to be 2 individuals. The estimated regional population of little gull is approximately 10,000 

to 20,000, of which the Greater Wash SPA population of 1,255 represents 6.3% to 12.6%. Collisions at Norfolk Vanguard would therefore affect between 0.13 and 0.25 

individuals from the Greater Wash SPA. This level of additional mortality due to collisions at Norfolk Vanguard alone will have an undetectable effect on the population 

and would not result in an adverse effect on the integrity of the Greater Wash SPA. Given the extremely low level of impacts at the Norfolk Vanguard site, it is considered 

that the project will not contribute to an in-combination impact.  Thus, the likelihood of an adverse effect on the integrity of the Greater Wash SPA population of little 

gull can be ruled out for Norfolk Vanguard in-combination with other projects. 

 

Name of European Site:  Haisborough Hammond and Winterton SAC 

Distance to Norfolk Vanguard: 0km (cable route intersects the SAC) 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard  

Temporary physical 

disturbance 

Habitat loss New substrate Increased suspended 

sediment and 

smothering 

In combination 

C O D C O D C O D C O D C O D 

Annex I Sandbank slightly 

covered by seawater all the 

time 

N (a) N (b) N (h)  N (c)   N (c)     N (d) N (d) N (h) 

Annex I Reef (Sabellaria 

spinulosa reefs) 

N (e) N (e) N (h)     N (f)  N (g)  N (h) N (a) N (a) N (h) 

a)  The maximum area of temporary physical disturbance (9.5km2) due to cable laying operations equates to 1.4% of the sandbanks and 0.6% of the total area of the SAC. 

An ABPmer study (Appendix 7.1 of the Information to Support HRA report) concluded that as the cable corridor is oriented in most cases transverse to the sand wave 

crests which require levelling, only a small width of each sand wave would be disturbed with the sand wave continuing to evolve and migrate along most of its length. As 

a result, the overall form and function of any particular sand wave, or the SAC sandbank system as a whole, would not be disrupted.  The cable corridor is in an active and 
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Name of European Site:  Haisborough Hammond and Winterton SAC 

Distance to Norfolk Vanguard: 0km (cable route intersects the SAC) 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard  

Temporary physical 

disturbance 

Habitat loss New substrate Increased suspended 

sediment and 

smothering 

In combination 

C O D C O D C O D C O D C O D 

highly dynamic environment, governed by current flow speeds, water depth and sediment supply, all of which are conducive for the development and maintenance of 

sandbanks. As sediment will remain within the boundaries of the SAC within the natural limits there will be no significant change to sandbank extent, topography and 

sediment composition. Once re-deposited on the seabed, the sediment will immediately re-join the local and regional sediment transport system, and will not affect the 

form or function of the sandbanks or the sandbank communities which are adapted to natural disturbance and are therefore likely to be able to recover within a few 

tidal cycles. As a result, there would be no adverse effect on site integrity. 

b)  The maximum disturbance area for cable reburial activities within the SAC has been estimated as 0.4km2 over the life of the project (0.03% of the total area of the SAC 

or 0.06% of the sandbank area).  This is estimated from 4km per cable pair within the SAC, with a disturbance width of 10m.  However, if reburial is required, it is likely 

that this would be for shorter sections (e.g. 1km) at any one time. Due to the short term, temporary nature and small scale of any maintenance works (if required) there 

would be no effect on the form or function of the sandbank systems or on the sandbank communities and therefore no adverse effect on site integrity. 

c) In terms of permanent habitat loss and introduction of new substrate, the worst case total area of cable protection installed within the SAC could be 0.05km2 which 

includes cable protection required for crossing existing cables as well as a contingency in the unlikely event that cable burial is not possible. Analysis of geophysical data 

has shown that the substrate along the entire offshore cable corridor is expected to be suitable for cable burial. In the unlikely event that cable burial is not possible, this 

would be a result of encountering areas of the SAC that are hard substrate i.e. not Annex 1 Sandbank. The total footprint of cable protection at crossings equates to less 

than 0.001% of the total area of the SAC (1,468km2) and 0.002% of the area of sandbanks within the SAC (678km2). Due to the very small extent of potential permanent 

loss of sandbank within the SAC, there would be no change to the physical processes associated with the sandbank form and function and no significant loss of the low 

abundance and low diversity sandbank communities. As a result, there would be no adverse effect on site integrity. 

d) Chapter 8 Marine Geology, Oceanography and Physical Processes of the Norfolk Vanguard ES (DCO document reference 6.1) states that theoretical bed level changes 

of up to 2mm are estimated as a result of cumulative effects of Norfolk Vanguard cable installation and dredging at nearby aggregate sites. This level of effect has no 

potential to affect the SAC and therefore the only project screened in to the in-combination assessment is Norfolk Boreas.  As Norfolk Vanguard and Norfolk Boreas 

share an offshore cable corridor there is potential for in-combination effects associated with construction, operation and maintenance, and decommissioning of the 

projects. It is likely that installation of the Norfolk Boreas export cables will follow the Norfolk Vanguard export cables with no temporal overlap. The spatial footprint of 

installation works for both Norfolk Vanguard and Norfolk Boreas is likely to be double that of Norfolk Vanguard alone as a worst case scenario; although some elements 

of the seabed preparation may overlap and will therefore reduce the overall combined footprint. The extent of potential habitat loss is very small in comparison to the 
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Name of European Site:  Haisborough Hammond and Winterton SAC 

Distance to Norfolk Vanguard: 0km (cable route intersects the SAC) 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard  

Temporary physical 

disturbance 

Habitat loss New substrate Increased suspended 

sediment and 

smothering 

In combination 

C O D C O D C O D C O D C O D 

total area available within the SAC and therefore there will be no change to the physical processes associated with the sandbank form and function or the sandbank 

communities. 

e) Due to the width available for micrositing to avoid S. spinulosa reef where identified during pre-construction surveys, it is likely that no physical disturbance will occur 

in the offshore cable corridor. In the unlikely event of disturbance, S. spinulosa shows good recoverability to disturbance, depending on the degree of impact and local 

conditions. Due to the existing presence of S. spinulosa reef, local environmental conditions in the area are suitable for S. spinulosa growth and therefore recovery. 

f) Any new substrata created by cable protection may provide a larger area of suitable S. spinulosa substrate than was previously present. Therefore, there is no adverse 

effect on the integrity of the SAC in relation to the conservation objectives for Annex I S. spinulosa reefs due to introduction of a new substrate during operation. 

g) As part of the embedded mitigation, sediment would not be disposed of within 50m of S. spinulosa reef and therefore changes to the extent or structure of the reef 

due to increased suspended solids and smothering are not anticipated.  

h) It is expected that the potential effects during decommissioning will be no worse than construction. 
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Name of European Site:  Southern North Sea cSAC/SCI 

Distance to Norfolk Vanguard 0km (the site is within the Southern North Sea cSAC/SCI) 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard  

Disturbance from 

underwater noise 

Disturbance from 

vessels 

Collision risk Changes to prey 

resource 

Changes to water 

quality 

In combination 

C O D C O D C O D C O D C O D C O D 

Harbour porpoise N (a) N (b) N (c) N (d) N (b, d) N (c, d) N (e) N (b) N (c, e) N (f) N (b, f) N (c, f) N (g)  N (c, g) N (h) N (i) N (c, h) 

a) Noise disturbance during piling and other construction activities is anticipated to be low, with a worst-case scenario of up to 10% overlap with the Southern North Sea 

(SNS) cSAC/SCI winter area or up to 9.4% overlap with the summer SNS cSAC/SCI area and a 3% seasonal average for the summer or winter areas.  Therefore, temporary 

disturbance of harbour porpoise would be less than thresholds recommended by the Joint Nature Conservation Committee (JNCC) and Natural England of 20% of the 

seasonal component of the cSAC/SCI area at any one time and less than 10% of the average seasonal component of the cSAC/SCI area over the duration of that season. 

b) Operational and maintenance impacts are likely to be highly localised around the project infrastructure, and any maintenance impacts would be intermittent and 

temporary, therefore no AEOI would occur. 

c)  It expected that the activity levels and potential effects during decommissioning will be no worse than construction (with no pile driving). 

d)  The NV West area (295km2) is approximately 1% of the summer SNS cSAC/SCI area and the NV East area (297km2) is also approximately 1% of the summer cSAC/SCI 

area.  The total offshore cable corridor area (237km2) is less than 1% of the summer cSAC/SCI area and less than 2% of the winter cSAC/SCI area.  It is unlikely that vessels 

would cause disturbance from the whole project areas and therefore this provides a conservative assessment. Disturbance from vessels is likely to be localised to areas 

of activity, thus there would be no exceedance of the 20% seasonal component at any one time or 10% of the average seasonal component thresholds and therefore 

there will be no AEOI. 

e) Approximately 1,180 vessel movements are estimated over the two to four year indicative offshore construction window, an average of approximately two vessel 

movements per day.  Therefore, the increase in vessel movements during construction would be relatively small compared to existing vessel traffic.  It is expected that 

harbour porpoise would be able to detect the presence of vessels and, given that they are highly mobile, would be able to largely avoid vessel collision, therefore there 

would be no AEOI. 

f) Potential effects on fish species include physical disturbance, loss or changes of habitat, increased suspended sediment concentrations, and underwater noise.  It is 

anticipated that as a worst-case scenario effects from the NV West area (295km2) would impact approximately 1% of the summer Southern North Sea cSAC/SCI area, and 

for the NV East area (297km2), approximately 1% of the summer cSAC/SCI area, and/or for the total offshore cable corridor area (237km2), less than 1% of the summer 

cSAC/SCI area and less than 2% of the winter cSAC/SCI area.  However, it is more likely that effects would be restricted to an area around the working sites, therefore no 

AEOI. 

g)  The NV West area (295km2) is approximately 1% of the summer Southern North Sea cSAC/SCI area, the NV East area (297km2) is also approximately 1% of the summer 

cSAC area.  The total offshore cable corridor area (237km2) is less than 1% of the summer cSAC/SCI area and less than 2% of the winter cSAC/SCI area.  It is highly unlikely 
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Name of European Site:  Southern North Sea cSAC/SCI 

Distance to Norfolk Vanguard 0km (the site is within the Southern North Sea cSAC/SCI) 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard  

Disturbance from 

underwater noise 

Disturbance from 

vessels 

Collision risk Changes to prey 

resource 

Changes to water 

quality 

In combination 

C O D C O D C O D C O D C O D C O D 

that any changes in water quality (suspended sediment) could occur over the entire offshore development area during construction therefore this is a highly conservative 

assessment.  It is more likely that effects would be restricted to an area around the working sites, therefore there would be no exceedance of the 20% seasonal 

component at any one time or 10% of the average seasonal component thresholds and therefore there will be no AEOI. 

h)  It is anticipated that through the Site Integrity Plan (SIP), impacts of underwater noise from construction and decommissioning will be mitigated.  The Plan will set out 

the approach for Norfolk Vanguard Limited to deliver any project mitigation or management measures in relation to the SNS cSAC/SCI in agreement with the Marine 

Management Organisation (MMO) and relevant Statutory Nature Conservation Bodies (SNCBs) to an extent whereby no AEOI is expected. 

(i)  Current data suggests that there is no lasting disturbance or exclusion of harbour porpoise around wind farm sites during operation and therefore there would be no 

AEOI. 
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Name of European Site:  Humber Estuary SAC 

Distance to Norfolk Vanguard 112km 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard  

Disturbance at haul out 

sites 

Collision risk  Disturbance of seals 

foraging at sea 

In combination at haul out 

sites 

In combination at sea 

C O D C O D C O D C O D C O D 

Grey seal N (a) N (a) N (a) N (b)   N (c) N (c) N (c) N (a) N (a) N (a) N (d) N (e) N (d) 

a) Vessels would be highly unlikely to be within 300m of the coast, in areas of close proximity to the seal haul-out sites within the Humber Estuary SAC, therefore 

there would be no potential for AEOI.  

b) Approximately 1,180 vessel movements are estimated over the two to four year indicative offshore construction window, an average of approximately two 

vessel movements per day.  Therefore, the increase in vessel movements during construction would be relatively small compared to existing vessel traffic.  It is 

expected that seals would be able to detect the presence of vessels and, given that they are highly mobile, would be able to largely avoid vessel collision. 

c) The maximum potential area of disturbance is based on a 26km range for piling and Unexploded Ordnance (UXO).  The Humber Estuary SAC is located 150km 

from Norfolk Vanguard OWF sites and 112km from the offshore cable corridor (at closest point).  It is highly unlikely, especially taking into account the 

movements of tagged seals, that all grey seal in the offshore development area are from the Humber Estuary SAC.  Therefore, there is no anticipated AEOI of the 

Humber Estuary SAC in relation to the conservation objectives for grey seal. 

d) Given the distance between the projects offshore and their distance from the coast, it is not anticipated that foraging grey seal would be significantly displaced 

from foraging areas or from moving between haul-out sites and foraging areas. 

e) Current data suggests that there is no lasting disturbance or exclusion of grey seal around wind farm sites during operation. 
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Name of European Site:  The Wash and North Norfolk SAC 

Distance to Norfolk Vanguard 33km 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard  

Disturbance at haul out 

sites 

Collision risk  Disturbance of seals 

foraging at sea 

In combination at haul out 

sites 

In combination at sea 

C O D C O D C O D C O D C O D 

Harbour seal N (a) N (a) N (a) N (b)   N (c) N (c) N (c) N (a) N (a) N (a) N (d) N (e) N (d) 

a) Vessels would be highly unlikely to be within 300m of the coast, in areas of close proximity to the seal haul-out sites within the Wash and North Norfolk SAC, 

therefore there would be no potential for AEOI.  

b) Approximately 1,180 vessel movements are estimated over the two to four year indicative offshore construction window, an average of approximately two 

vessel movements per day.  Therefore, the increase in vessel movements during construction would be relatively small compared to existing vessel traffic.  It is 

expected that seals would be able to detect the presence of vessels and, given that they are highly mobile, would be able to largely avoid vessel collision. 

c) The maximum potential area of disturbance is based on a 26km range for piling and UXO.  The Wash and North Norfolk SAC is located 82km from Norfolk 

Vanguard OWF sites and 33km from the offshore cable corridor (at closest point).  It is highly unlikely, especially taking into account the movements of tagged 

seals, that all harbour seal in the offshore development area are from the Wash and North Norfolk SAC.  Therefore, there is no anticipated AEOI of the Wash and 

North Norfolk SAC in relation to the conservation objectives for harbour seal. 

d) Given the distance between the projects offshore and their distance from the coast, it is not anticipated that foraging harbour seal would be significantly 

displaced from foraging areas or from moving between haul-out sites and foraging areas. 

e) Current data suggests that there is no lasting disturbance or exclusion of harbour seal around wind farm sites during operation. 
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Name of European Site:  River Wensum SAC 

Distance to Norfolk Vanguard 0km (onshore cable route intersects the SAC) 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard 

Direct effects within ex-situ 

habitats of the SAC  

Indirect effects within the SAC 

arising from geology / 

contamination and 

groundwater / hydrology 

effects 

Indirect effects within ex-situ 

habitats of the SAC arising from 

geology / contamination and 

groundwater / hydrology 

effects 

In-combination 

C O D C O D C O D C O D 

Water courses of plain to 
montane levels with the 
Ranunculion fluitantis and 
Callitricho-Batrachion 
vegetation 

N (a) N (a) N (a) N (b) N (b) N (b) N (b) N (b) N (b) N (c) N (c) N (c) 

Desmoulin’s whorl snail  N (a) N (a) N (a) N (b) N (b) N (b) N (b) N (b) N (b) N (c) N (c) N (c) 

a) Features are not present within the drains and ditches of the floodplain habitats of the River Wensum on the right-hand (southern) bank of the river. The drain 

on the left-hand (northern) bank of the river is located outside of the proposed trenchless crossing technique zone. Therefore, potential direct effects upon this 

habitat have been avoided at this location. Additionally, given the absence of these features from the other ex-situ habitats located within the onshore project 

area, it is considered unlikely that habitat is present within this drain. 

b) There are no springs or seepages located within the floodplain habitats on the right-hand bank of the River Wensum. The floodplain on the left-hand bank will 

be avoided through the use of trenchless crossing techniques, however a narrow section of the floodplain below ground in this location will be affected by the 

trenchless crossing. A pre-construction survey on the left-hand floodplain habitat will be conducted to identify any springs or seepages and, if identified, these 

will be avoided through micro-siting. As such, works in this area will not result in direct changes to any springs directly connected to the River Wensum. 

Introduction of cable ducts is not anticipated to have any effect upon groundwater flows for the River Wensum. Furthermore, for a river crossing, trenchless 

crossing ducts would be installed 5-15m below the floodplain, and at least 2m below the river bed. As a result, the buried ducts will have no effect upon surface 

water flows.  

Mitigation measures will be put in place to minimise the risk of sediment or pollutant release into the watercourses which are functionally connected to the 

River Wensum. These are considered suitable for minimising the risk of sediment / pollutant release into watercourses functionally connected with the River 

Wensum to a negligible level. 

c) The in-combination assessment for the onshore elements of the assessment for potential for adverse effect upon site integrity has adopted the following 

principle: in order for Norfolk Vanguard to be considered to have the potential to contribute to in-combination effects, there must be sufficient cause to 
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Name of European Site:  River Wensum SAC 

Distance to Norfolk Vanguard 0km (onshore cable route intersects the SAC) 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard 

Direct effects within ex-situ 

habitats of the SAC  

Indirect effects within the SAC 

arising from geology / 

contamination and 

groundwater / hydrology 

effects 

Indirect effects within ex-situ 

habitats of the SAC arising from 

geology / contamination and 

groundwater / hydrology 

effects 

In-combination 

C O D C O D C O D C O D 

consider that a relevant habitat or species is sensitive to effects due to the project alone. If a potential for adverse effect upon site integrity is not determined 

with respect to a site due to Norfolk Vanguard alone, there is no real prospect of an in-combination effect occurring with another plan or project. Therefore, as 

there is no effect from Norfolk Vanguard alone, there is no potential for in-combination effects. 

 

Name of European Site:  Paston Great Barn SAC 

Distance to Norfolk Vanguard 2.9km  

Site Features Adverse Effect on Integrity due to proposed Norfolk Vanguard project 

Direct effects on barbastelle present in ex-situ 

habitats of the SAC (hedgerows / 

watercourses) 

Indirect effects on barbastelle present within 

ex-situ habitats of the SAC (hedgerows / 

watercourses) arising from light and 

groundwater / hydrology effects 

In-combination 

C O D C O D C O D 

Barbastelle bats N (a) N (a) N (a) N (b) N (b) N (b) N (c) N (c) N (c) 

a) Hedgerows to be removed as part of pre-construction and construction works will be minimised by reducing the cable corridor working width at these locations 

to 20m (at perpendicular crossings with the cable) and a maximum of 25m (where the cable crosses at a diagonal). The hedgerow will be removed in advance of 

construction phase works at each important barbastelle feature, and the land will remain open during the construction phase works at each location (for 

approximately one week, with the exception of Dilham Canal and land east of Dilham Canal, where works will take place over up to eight weeks due to 

trenchless drilling techniques at this location). Hedgerows will be replanted following works at each location. To minimise the potential effect upon commuting 

and foraging barbastelle arising from this temporary loss of habitat, several mitigation measures will be implemented and Norfolk Vanguard will seek to avoid 
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Name of European Site:  Paston Great Barn SAC 

Distance to Norfolk Vanguard 2.9km  

Site Features Adverse Effect on Integrity due to proposed Norfolk Vanguard project 

Direct effects on barbastelle present in ex-situ 

habitats of the SAC (hedgerows / 

watercourses) 

Indirect effects on barbastelle present within 

ex-situ habitats of the SAC (hedgerows / 

watercourses) arising from light and 

groundwater / hydrology effects 

In-combination 

C O D C O D C O D 

mature trees within hedgerows through the micro-siting of individual cables where possible. Once replanted hedgerows have reached maturity (expected to be 

3-7 years following planting on completion of construction), they will provide an improved commuting and foraging habitat for bats. 

Across the five important barbastelle habitat features potentially present within the onshore project area, a total of approximately 11ha of habitat used by 

barbastelles of the Paston Great Barn maternity colony is anticipated to be isolated by hedgerow removal during the project construction phase. This represents 

approximately 0.6% of the home range of the Paston Great Barn maternity colony. 

Following mitigation, these small-scale, temporary effects are not anticipated to result in any potential for adverse effect upon site integrity upon the qualifying 

habitats and species of the Paston Great Barn SAC. 

b) The proposed works will involve ground excavation, and therefore will have a small, localised effect upon surface water flows. However, due to removal of 

hedgerows, commuting and foraging habitats will not be present in these locations during the construction phase, and therefore the habitat within this location 

will not be affected. Furthermore, a pre-construction drainage plan will also be developed and implemented to minimise water within the cable trench and 

ensure ongoing drainage of surrounding land.  

Construction phase lighting for cable duct installation will be used between 7am-7pm, only if required (i.e. in low light conditions). Lighting will not be used 

overnight, except at trenchless crossing locations. In these instances, lighting may be needed for eight weeks at Dilham Canal and land east of Dilham Canal. Any 

lighting used will be directional i.e. angled downwards and a cowl provided for the light to minimise light spill. There will be no lighting required during the 

operational phase of Norfolk Vanguard. 

c) The in-combination assessment for the onshore elements of this assessment for potential for adverse effect upon site integrity has adopted the following 

principle: in order for Norfolk Vanguard to be considered to have the potential to contribute to in-combination effects, there must be sufficient cause to 

consider that a relevant habitat or species is sensitive to effects due to the project itself. If a potential for adverse effect upon site integrity was not determined 

with respect to a site due to Norfolk Vanguard, there is no real prospect of an in-combination effect occurring with another plan or project. Therefore, as there 

is no effect from Norfolk Vanguard alone, there is no potential for in-combination effects. 
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Name of European Site:  Norfolk Valley Fens SAC 

Distance to Norfolk Vanguard 0.6 – 5km (5 sites within 5km) 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard  

Indirect effects on features present within ex-situ 
habitats of the SAC arising from air quality and groundwater / 
hydrology effects 

In-combination 

C O D C O D 

Alkaline fens N (a) N (a) N (a) N (b) N (b) N (b) 

Alluvial forests with Alnus 

glutinosa and Fraxinus excelsior 

N (a) N (a) N (a) N (b) N (b) N (b) 

Calcareous fens Cladium mariscus 

and species of the Caricion 

davallianae 

N (a) N (a) N (a) N (b) N (b) N (b) 

European dry heaths N (a) N (a) N (a) N (b) N (b) N (b) 

Molinia meadows on calcareous, 

peaty or clayey-silt-laden soils 

N (a) N (a) N (a) N (b) N (b) N (b) 

Northern Atlantic wet heaths with 

Erica tetralix 

N (a) N (a) N (a) N (b) N (b) N (b) 

a) Out of the five component SSSIs, only one (Booton Common) has a functional connection to the onshore project area. Where the onshore cable route crosses 

two tributaries of the Blackwater Drain, trenched crossing techniques are proposed. Following construction at these locations, reinstatement of the trench 

would be conducted to the pre-construction depth of the watercourse and the dams removed. As water flow would be maintained, and given the distance of 

these sites from Booton Common, effects from trenching works at these locations upon the Blackwater Drain will be minimal.  

An air quality impact assessment in line with IAQM guidance (IAQM, 2014) has been conducted for Norfolk Vanguard to understand the potential effects of dust 

and fine particle emissions. Booton Common is located approximately 1.4km south of the nearest access route for construction vehicles for the proposed 

project, and is located 600m from the onshore project area. As such, following IAQM guidance, it is considered to be outside the potential zone of influence of 

the project in terms of air quality emissions. 

b) The in-combination assessment for the onshore elements of this assessment for potential for adverse effect upon site integrity has adopted the following 

principle: in order for Norfolk Vanguard to be considered to have the potential to contribute to in-combination effects, there must be sufficient cause to 

consider that a relevant habitat or species is sensitive to effects due to the project itself. If a potential for adverse effect upon site integrity was not determined 
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Name of European Site:  Norfolk Valley Fens SAC 

Distance to Norfolk Vanguard 0.6 – 5km (5 sites within 5km) 

Site Features Adverse Effect on Integrity due to Norfolk Vanguard  

Indirect effects on features present within ex-situ 
habitats of the SAC arising from air quality and groundwater / 
hydrology effects 

In-combination 

C O D C O D 

with respect to a site due to Norfolk Vanguard, there is no real prospect of an in-combination effect occurring with another plan or project. Therefore, as there 

is no effect from Norfolk Vanguard alone, there is no potential for in-combination effects. 

 

Name of European Site:  The Broads SAC 

Distance to Norfolk Vanguard 3.6km 

Site Features Adverse Effect on Integrity due to proposed Norfolk Vanguard project 

Direct effects upon ex-situ 

habitats which may support the 

qualifying feature otter, due to 

suitable ex-situ habitats for this 

feature being present 

Indirect effects upon habitats and 

species within the SAC boundary 

arising from changes in local 

groundwater / hydrology 

conditions 

Indirect effects upon ex-situ 

habitats which may support the 

qualifying feature otter, arising 

from changes in groundwater / 

hydrology conditions 

In-combination 

C O D C O D C O D C O D 

Hard oligo-
mesotrophic 
waters with 
benthic 
vegetation of 
Chara spp. 

   N (a)      N (a)   

Natural eutrophic 
lakes with 
Magnopotamion 
or Hydrocharition 

   N (a)      N (a)   
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Name of European Site:  The Broads SAC 

Distance to Norfolk Vanguard 3.6km 

Site Features Adverse Effect on Integrity due to proposed Norfolk Vanguard project 

Direct effects upon ex-situ 

habitats which may support the 

qualifying feature otter, due to 

suitable ex-situ habitats for this 

feature being present 

Indirect effects upon habitats and 

species within the SAC boundary 

arising from changes in local 

groundwater / hydrology 

conditions 

Indirect effects upon ex-situ 

habitats which may support the 

qualifying feature otter, arising 

from changes in groundwater / 

hydrology conditions 

In-combination 

C O D C O D C O D C O D 

- type vegetation 

Transition mires 
and quaking bogs 

   N (a)      N (a)   

Calcareous fens 
with Cladium 
mariscus and 
species of the 
Caricion 
davallianae 
[Priority feature] 

   N (a)      N (a)   

Alkaline fens    N (a)      N (a)   

Alluvial forests 
with Alnus 
glutinosa and 
Fraxinus excelsior 
(Alno-Padion, 
Alnion incanae, 
Salicion 

albae) [Priority 
feature] 

   N (a)      N (a)   

Molinia meadows 
on calcareous, 
peaty or clayey-

   N (a)      N (a)   
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Name of European Site:  The Broads SAC 

Distance to Norfolk Vanguard 3.6km 

Site Features Adverse Effect on Integrity due to proposed Norfolk Vanguard project 

Direct effects upon ex-situ 

habitats which may support the 

qualifying feature otter, due to 

suitable ex-situ habitats for this 

feature being present 

Indirect effects upon habitats and 

species within the SAC boundary 

arising from changes in local 

groundwater / hydrology 

conditions 

Indirect effects upon ex-situ 

habitats which may support the 

qualifying feature otter, arising 

from changes in groundwater / 

hydrology conditions 

In-combination 

C O D C O D C O D C O D 

silt-laden soils 
(Molinion 
caeruleae) 

Desmoulin’s whorl 
snail 

   N (a)      N (a)   

Fen orchid     N (a)      N (a)   

Ramshorn snail     N (a)      N (a)   

Otter  N (b) N (b) N (b)    N (b) N (b) N (b) N (b)   

a) As part of the project’s embedded mitigation, the North Walsham and Dilham Canal will be crossed using a trenchless crossing technique (e.g. HDD). This means 

that the North Walsham and Dilham Canal will be avoided, and no works will take place within this watercourse. The East Ruston Stream is proposed to be 

crossed using a trenching methodology, however, given the distance to The Broads SAC (4.6km), the risk of groundwater pollution of The Broads SAC is low. 

Good practice pollution prevention measures will also be employed. For watercourses which are shallower than 1.5m, temporary damming and diverting of the 

watercourse may be employed during trenching works. The suitability of this method would be advised at detailed design. Several mitigation measures will be 

employed, and the trench would be reinstated to the pre-construction depth of the watercourse. Where culverts may be required, additional mitigation 

measures will be employed.  

b) A review of the desk-based records obtained from Norfolk Biodiversity Information Service (NBIS) in July 2016 indicates that there are no records of otter on the 

Hundred Stream. There is one record of an otter spraint on the North Walsham and Dilham Canal, recorded in 2015 and located at TG28863183. This is located 

approximately 700m upstream of the onshore project area. The absence of records of otter on the Hundred Stream is not conclusive proof of the absence of this 

species from the watercourse. However, water depths are likely to be too shallow to form part of an otter’s home range, especially given the superior habitat 

available downstream on other parts of the river network connected to The Broads SAC. In light of this it is considered unlikely that otter are present within the 

reaches of the Hundred Stream in which the onshore project area is located. 
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Name of European Site:  The Broads SAC 

Distance to Norfolk Vanguard 3.6km 

Site Features Adverse Effect on Integrity due to proposed Norfolk Vanguard project 

Direct effects upon ex-situ 

habitats which may support the 

qualifying feature otter, due to 

suitable ex-situ habitats for this 

feature being present 

Indirect effects upon habitats and 

species within the SAC boundary 

arising from changes in local 

groundwater / hydrology 

conditions 

Indirect effects upon ex-situ 

habitats which may support the 

qualifying feature otter, arising 

from changes in groundwater / 

hydrology conditions 

In-combination 

C O D C O D C O D C O D 

It is considered that otters may be commuting along the North Walsham and Dilham Canal within the onshore project area, but that they are not resting or 

making other use of bankside habitat in these locations. As part of the project’s embedded mitigation, the North Walsham and Dilham Canal will be crossed 

using a trenchless crossing technique (e.g. HDD), to minimise impacts to the watercourse at this location. This means that the North Walsham and Dilham Canal 

and its immediate bankside habitat will be avoided, and no works will take place within these habitats. As a precaution, while works are taking place within 

100m of North Walsham and Dilham Canal, all excavations will be either covered overnight of left with escape ramps to allow otters to escape if they enter, and 

all vehicles wheels / tracks will be checked in the morning for the presence of sleeping otter. 
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3 DRAFT DEVELOPMENT CONSENT ORDER (DCO) PLANS 

3.1 Works and Land Plans 

35. Section 51 advice from The Planning Inspectorate was received on the Works Plans 

(document reference 2.4) and the Land Plans (document reference 2.1).   

36. The Applicant notes the Planning Inspectorate's comments. Where applicable, the 

Applicant proposes to incorporate changes into the next iteration of the 

Development Consent Order and/or the Book of Reference (BoR).  These updated 

documents will be submitted in accordance with any deadlines set, to be agreed 

with the Planning Inspectorate and as set out in Table 3.1 below. 

Table 3.1 Works Plans and Land Plans comments 
Comment from the Planning Inspectorate Response Action 

The legend on the plans identifies blue 
coloured plots as ‘Permanent acquisition of 
new rights’. It would be helpful to the 
Inspectorate if the Applicant could clarify 
whether this should read ‘Creation of New 
Rights’ or ‘Extinguishment of Rights’? 

The colours on the land plans represent 
the following:  

1. Blue is for Temporary rights;  
2. Green is for acquisition of 

permanent new rights, access 
only;  

3. Yellow is for acquisition 
of  permanent rights; and 

4. Pink is for permanent freehold 
acquisition. 
 

The yellow areas (not blue) are for the 
acquisition of new, permanent rights, 
which will be "created" for the benefit of 
the project.  These rights are set out in 
Schedule 6 of the DCO (Land in which 
only New Rights, etc. may be acquired).  
Please note that these plots differ from 
those which are shaded green on the 
land plans, which are for the creation of 
new permanent rights for access only. 

N/A 

A  series of plots for ‘Permanent Freehold 
Acquisition’ are shaded pink on the Land 
Plans, sheets 40-42 (Doc 2.02). However the 
Book of Reference (BoR) (Doc 4.3) confirms 
that these plots are for permanent 
acquisition. It is also noted that plot 41/21 is 
shaded pink on Land Plan sheet 41, and that 
the BoR states that permanent rights are 
sought for this plot. Please can the Applicant 
clarify the rights being sought for this plot? 

This is a substation near the Necton 
National Grid substation, owned by 
Dudgeon and leased to UK Power 
Networks.  It is correctly shaded pink on 
the Land Plans.  This is a typographical 
error in the BoR.  Plot 41/21 should be 
scheduled in the BoR as Permanent 
Freehold Acquisition, rather than for 
permanent rights. 

BoR to be 
updated  

The following plots identified in the Land 
Plans, sheets 40 – 42 (Doc 2.02); 40/13, 
40/15, 40/17, 40/18, 40/19, 40/21, 40/22, 
40/24, 40/25, 40/29, 40/30, 41/02, 41/04, 
41/06, 41/19, 41/20, 41/21, 41/26, 41/29, 
41/31, 41/34, 41/35, 41/36, 41/37, 41/38 
and 42/01) are also listed on page 24 of the 

Plot 41/26 should not be listed in 
Schedule 6, and this will be deleted in  a 
revised version of the DCO.  Otherwise, it 
is correct that these plots do not appear 
listed in the DCO schedules.  
 

Schedule 6 of 
the DCO to be 
updated to 
remove Plot 
41/26 
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Comment from the Planning Inspectorate Response Action 

Explanatory Memorandum (doc 3.2) as 
‘freehold plots’. Aside from plot 41/26 which 
is identified as being required for Work No. 
10b, none of these plots appear in the draft 
DCO in relation to a work number. Please 
can the Applicant provide clarification on 
this? 

Compulsory acquisition powers are 
allocated to plots as follows in the DCO: 

1. Article 18 of the DCO provides 
the power for the undertaker to 
compulsorily acquire any of the 
Order Land that is required for 
the authorised project (meaning 
any land listed in the BoR), or to 
facilitate the same.  This is 
subject to paragraph 2 of Article 
20 and Article 26. 
 

2. This wide power is then 
narrowed in two ways.  First, 
Article 20 states, at paragraph 2, 
that for plots that are listed in 
Schedule 6, the rights that may 
be acquired are restricted to the 
rights or restrictive covenants 
that are listed against those 
plots in column 2 of Schedule 6.  
This means that the plots listed 
in Schedule 6 cannot be 
acquired freehold.   
 

3. Second, Article 26 permits the 
undertaker to take temporary 
possession of land listed in 
Schedule 8.  This allows the land 
to be entered onto, and works 
to be carried out, prior to the 
acquisition of a permanent 
property right in the land 
(whether compulsorily or by 
negotiation), where permanent 
rights may also be taken.   
 

4. Paragraph 8 of Article 26 states 
that the undertaker may not 
compulsorily acquire the 
freehold of the land listed in 
Schedule 8, but it may acquire 
new rights or impose restrictive 
covenants over them.  
Accordingly, none of the plots in 
Schedule 8 may be acquired 
freehold.  If a plot appears in 
Schedule 8 but not in Schedule 
6, then it may only be acquired 
temporarily.  
 

5. It is by design that Plots 40/13, 
40/15, 40/17, 40/18, 40/19, 
40/21, 40/22, 40/24, 40/25, 
40/29, 40/30, 41/02, 41/04, 
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Comment from the Planning Inspectorate Response Action 

41/06, 41/19, 41/20, 41/21, 
41/26, 41/29, 41/31, 41/34, 
41/35, 41/36, 41/37, 41/38 and 
42/01 do not appear in Schedule 
6 or Schedule 8.  This permits 
them to fall within Article 18 
without being subject to Article 
20 (restricted to new rights 
only), or Article 26 (freehold 
acquisition not permitted).  
These plots are sought for 
freehold acquisition. 

 

The Works Plans in combination with the 
Land Plans appear to indicate that the 
freehold plots are required in relation to 
work numbers 8A & B; 9; 10A, B & C; 11 & 
12. This does not appear to be reflected in 
the draft DCO. It would be helpful if the 
Applicant could provide clarification on the 
requirements for these plots as part of the 
land required for the development and 
provide clarity on issues in relation to 
compulsory acquisition during the 
examination. 

It is  agreed that the freehold plots 
referred to fall within Works No. 8A, 8B, 
9, 10A, 10B, 10C, 11 and 12.  This is 
indicated by the superimposition of 
these Works over the plots in question.  
There is no schedule that explicitly lists 
freehold plots alongside Works Numbers. 
The allocation of plots to Works Numbers 
is achieved through the Works Plans and 
Land Plans in combination.  The plots 
within each Work Number, and the 
reasons for the compulsory powers 
sought over these, are further described 
in section 7.7 of the Statement of 
Reasons (Application Document 
Reference 4.1). 

N/A 

3.2 Plans showing Public Rights of Way (PRoW) to be Temporarily Stopped Up 

37. Section 51 advice from The Planning Inspectorate was received on the Plans 

showing PRoW to be Temporarily Stopped Up (document reference 2.6).  

38. The Applicant notes the Planning Inspectorate's comments. The Applicant proposes 

to incorporate changes into the next iteration of the Development Consent Order 

and submit this in accordance with any deadlines set, together with revised plans, 

as set out in Table 3.2 below.  

Table 3.2 PROW plan comments 
Comment Response Action Document to 

change 

The Plans showing PRoW (Doc 2.06) 
are not accompanied by a standalone 
Key Plan. 

Agreed Provide key plan Plan (Doc 2.6) 

Schedule 3 of the draft DCO does not 
identify the corresponding sheet 
(there are 42) that illustrates the 
location of the stopped up PRoW, it 
just refers to ‘the public rights of way 
to be temporarily stopped up plan’. 

Agreed Add sheet numbers to 
Schedule 3 of the DCO. 

Draft DCO 
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Comment Response Action Document to 
change 

Schedule 3 of the draft DCO identifies 
that all bridleways and long distance 
trails, subject to be temporarily 
stopped up, are shown in orange on 
the corresponding plan. However on 
the plans they are shown in either 
green or brown. 

Agreed. The 
colours shown 
on the plans 
are correct.  
Schedule 3 
requires an 
amendment. 
Table 3.3 below 
provides the 
updated list of 
bridleways and 
long distance 
trails with the 
correct colour 
labels.   
 

Amend Schedule 3 of the 
DCO in line with Table 3.3 
below. 

Draft DCO 

There appears to be a discrepancy 
between information on Sheet 22 of 
42 of the PRoW plan (Doc 2.6) and 
what appears in Schedule 3 of the 
draft DCO with regard to the stopping 
up points on footpath 24 - Reepham 
FP8. 

Agreed. The 
plan is correct. 
Schedule 3 and 
document 2.6 
require 
amendments 

There are two listings for 
footpath 24 in Schedule 3 of 
the draft DCO. The first 
description of footpath 24 is 
incorrect and will be 
amended in Schedule 3 to 
read ‘AX to AU’ instead of 
‘AU to AV’. 
 
The second description of 
footpath 24 will be 
relabelled 24a and will also 
be amended in Schedule 3 of 
the draft DCO to read 
‘approximately 6m’ instead 
of ‘50m’, and ‘AV to AW’ 
instead of ‘AW to AX’. 
 

Plan (Document 
2.6) and Draft 
DCO 

 

Table 3.3 Colour labels to be updated in Schedule 3 of the draft DCO 
Footpath Sheet Current colour Updated colour 

1 1 Orange Purple 

2 3 Orange No change 

3 4 Orange No change 

4 4 Orange No change 

5 5 Orange No change 

6 5 Orange No change 

7 7 Orange No change 

8 7/8 Orange No change 

9 9/10 Orange No change 

10 10 Orange Green 

11 11 Orange No change 

12 12 Orange No change 

13 13 Orange No change 

14 13 Orange No change 

15 14 Orange Green 
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Footpath Sheet Current colour Updated colour 

16 15 Orange No change 

17 16 Orange Green 

18 16 Orange No change 

19 16 Orange Brown 

20 21 Orange No change 

21 21/22 Orange No change 

22 22 Orange No change 

23 22 Orange No change 

24 22 Orange No change 

24a 22 Orange No change 

25 28/29 Orange Brown 

26 29 Orange Brown 

27 32 Orange No change 

28 34 Orange No change 

29 34 Orange No change 

 

3.3 Plans showing Streets to be Temporarily Stopped Up 

39. Section 51 advice from The Planning Inspectorate was received on the Plans 

showing Streets to be Temporarily Stopped Up (document reference 2.7). These 

comments are provided in Table 3.4, along with Norfolk Vanguard Limited’s 

response and associated action.  

40. It should also be noted that while reviewing these Plans to incorporate the Planning 

Inspectorate’s commnets, two additional errors in these Plans have been identified. 

These are noted at the end of Table 3.4. 

Table 3.4 Streets to be stopped up plan comments 
Comment Response Action Document to change 

Sheet 20 of 42 of the plan 
showing streets to be 
temporarily stopped up (Doc 
2.07) illustrates the stopping 
up of an unidentified private 
road 59.52m in length 
between ‘20a and 20b’.  
However, Schedule 4 of the 
draft DCO does not have a 
listing for this description. 
 

Agreed. This 
is missing 
from 
Schedule 4. 

Add ‘Approximately 59.52m 
of an unidentified track 
between points 21a and 21b’ 
to Schedule 4 of the draft 
DCO. 
 
Re-label plan showing streets 
to be temporarily stopped 
up (Document 2.7) to ‘21a 
and 21b’ instead of ‘20a and 
20b’. 
 
 

Draft DCO and plan 
(Document 2.7) 

There is also a duplicate listing 
for the stopping up of Oulton 
Street for approximately 70m 
between “20a and 20b”, which 
is not illustrated on sheet 20 of 
42 of the plan (Doc 2.07). 
 

Agreed. This 
is an error in 
Schedule 4. 
 

Remove duplicate entry of 
‘approximately 70m of 
Oulton Street between 
points 20a and 20a’ from 
Schedule 4 of the draft DCO. 

Draft DCO 
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Comment Response Action Document to change 

Schedule 4 of the draft DCO 
lists the stopping up of 
‘Dereham Road’ on page 71 as 
being between “31c and 31c”. 
However, on the 
corresponding plan, sheet 31 
of 42, (Doc 2.07) the stopping 
up is illustrated as being 
between ‘31c and 31d’. 
 

Agreed. This 
is an error in 
Schedule 4. 
 

Amend Schedule 4 of the 
draft DCO to read ‘between 
points 31c and 31d’ instead 
of ‘31c and 31c’. 
 

Draft DCO 

Schedule 4 of the DCO also 
lists an additional stopping up 
for ‘Dereham Road’ between 
“31d and 31d” which is not 
illustrated on the 
corresponding plan. 
 

Agreed. This 
is an error in 
Schedule 4. 
 

Delete duplicate listing of 
‘Dereham Road’ between 
‘31d and 31d’ from Schedule 
4 of the draft DCO.  
 

Draft DCO 

Schedule 4 of the draft DCO 
lists the stopping up of 
‘Dereham Road’ as being 
between “37d and 37e”. 
However, on the 
corresponding plan - sheet 37 
of 42 (Doc 2.7) it is illustrated 
as being between ‘37g and 
37d’. 
 

Agreed. Change Schedule 4 of the 
draft DCO to state ‘between 
points 37c to 37d’ for 
Dereham Road.  
 
Amend streets to be stopped 
up plan (Document 2.7) to 
change label from ‘37g’ to 
‘37c’. 
 

Draft DCO and plan (Doc 
2.7) 

Schedule 4 of the draft DCO 
lists the stopping up of ‘Dale 
Road’ as being between “37f 
and 37g”. On the 
corresponding plan - sheet 37 
of 42 (Doc 2.07) it is illustrated 
as being between ‘37e and 
37f’. 
 

Agreed. This 
is an error in 
Schedule 4. 
 

Amend Schedule 4 of the 
draft DCO to state ‘between 
points 37e and 37f’ instead 
of ‘37f and 37g’.  
 

Draft DCO 

Sheet 41 of 42 of the Plan (Doc 
2.07) illustrates three areas of 
the A47 that are to be stopped 
up. The third, an area 124.33m 
long between ‘41q and 41r’ 
appears to be not listed in 
Schedule 4 of the DCO. 
 
 

Agreed. This 
is an error in 
Schedule 4. 
 

Add a new entry to Schedule 
4 of the draft DCO: ‘A47, 
approximately 124.33m of 
A47 (located within National 
Grid overhead line 
temporary works area and 
overhead line modification 
corridor) between point 41q 
and 41r as shown on sheet 
41 of the streets to be 
stopped up plan.’ 

Draft DCO 

n/a n/a Amend DCO Schedule 4 to 
ensure each entry states 
‘between point x and x’ 

Draft DCO 

n/a n/a Amend entry of 
‘approximately 70m of 
Oulton Street between 
points 20b and 20b’ to 

Draft DCO 
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Comment Response Action Document to change 

‘between points 20a and 
20b’. 
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4 PHOTOGRAPH PLATES 

41. Appendix 22.1 (Extended Phase 1 Habitat Survey Report) of the ES Volume 3 

(document 6.2) is accompanied by Annex G Plates (survey photographs). The details 

pertaining to each photograph are provided in ES Appendix 22.1 Annex C: Target 

Notes and Annex D: Full Bat Roost.   

42. Section 51 advice received from The Planning Inspectorate requested that a 

navigation tool was provided by the Applicant in order to more easily identify what 

each photo is relevant to. 

43. Appendix 4 of this report provides information on each photograph for ease of 

reference, as requested by the Planning Inspectorate. 
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5 SECTION 42(1)(a) PERSONS PRESCRIBED 

44. The Applicant can confirm that, in accordance with the Planning Inspectorate's 

advice, the following bodies have been notified of the Application's acceptance in 

accordance with section 56 of the Planning Act 2008: 

• Energy Assets Networks Limited  

• Energy Assets Power Networks Limited  

• Fulcrum Electricity Assets Ltd  

• G2 Energy IDNO Limited  

• Murphy Power Distribution Limited  

• Utility Distribution Networks Limited 
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7 APPENDICES 

7.1 Appendix 1 – Updated Offshore Ornithology Cumulative Impact Assessment 

45. Separate document (Document Reference: PB4476-008-001.1) 

7.2 Appendix 2 - Cumulative gannet and kittiwake collision mortality; Revised 

estimates using evidence based nocturnal flight activity rates 

46. Separate document (Document Reference: PB4476-008-001.2) 

7.3 Appendix 3 – Habitats Regulations Assessment Screening Matrices 

47. Separate document (Document Reference: PB4476-008-001.3) 
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7.4 Appendix 4 – Photographs in Annex G of ES Appendix 22.1 

7.4.1 Target Notes (from Annex C of ES Appendix 22.1) 

Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_167_Photo1 
OBJECTID_167_Photo2 

TN1 Drain near A47, WV assessment undertaken 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_168_Photo1 
OBJECTID_168_Photo1 

TN2 Pond reference: TF8810-6, Habitat Suitability Index (HSI) undertaken 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_169_Photo1 
OBJECTID_169_Photo1 

TN3 Pond reference: TF8810-8, HSI undertaken 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_166_Photo1 
OBJECTID_166_Photo2 

TN4 TF8809-10 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_170_Photo1 TN5 New pond, HSI undertaken, Pond reference TF8810-8-A 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_208_Photo1 TN6 TF8910-11 - pond dry 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_209_Photo1 
OBJECTID_209_Photo2 

TN7 TF8810-2A 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_165_Photo1 
OBJECTID_165_Photo2 

TN8 TF8910-16 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_214_Photo1 TN9 Pond ref TF8910-15 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_163_Photo1 TN10 Semi mature trees along the road, common bird nesting potential (typical 
of available nesting habitat) 

14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_164_Photo1 
OBJECTID_164_Photo2 
OBJECTID_164_Photo3 

TN11 TF8909-17 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_212_Photo1 TN12 Potential otter resting place, in banks underneath tree/hedgerow 15-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_212_Photo2 

OBJECTID_213_Photo1 
OBJECTID_213_Photo2 

TN13 TF8910-19 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_162_Photo1 TN14 TF8909-21 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_215_Photo1 
OBJECTID_215_Photo2 

TN15 Possible WV burrows in banks of substation drain within woodland 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_210_Photo1 
OBJECTID_210_Photo2 

TN16 Substation drain 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_211_Photo1 TN17 Substation drain 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_216_Photo1 
OBJECTID_216_Photo2 

TN18 TF9010-24 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_218_Photo1 TN19 Ditch with running water, WV assessment undertaken 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_217_Photo1 TN20 Ditch with running water, WV assessment undertaken 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_161_Photo1 TN21 TF8909-26 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_219_Photo1 TN22 TF9010-31. Pond dry. 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_220_Photo1 TN23 Pond ref TF9009-39 - same as TF9010-39 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_91_Photo1 TN24 Pond ref TF9011-38 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_90_Photo1 TN25 Species poor hedgerow consisting mainly of hawthorn and bramble with 
scattered young oak and ash trees 

10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_89_Photo1 TN26 TF9011-43 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_88_Photo1 TN27 Hedgerow consisting of mainly hawthorn with scattered mature, ivy clad 
oak, bramble and dog rose. Ditch with standing water. 

10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_87_Photo1 TN28 Species poor hedgerow consisting mainly of hawthorn with occasional 
elder 

10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_159_Photo1 TN29 TF9009-47 - dry pond. Giant hogweed also present. 14-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_86_Photo1 TN30 TF9011-45 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_221_Photo1 TN31 TF9009-49 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_98_Photo1 TN32 Species poor hedgerow with trees; hawthorn, oak, bramble and ditch with 
standing water 

10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_104_Photo1 TN33 TF9010-50 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_102_Photo1 TN34 Species poor hedgerow with trees; hawthorn, oak, ash, bramble and dry 
ditch 

10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_85_Photo1 TN35 TF9011-48 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_95_Photo1 TN36 Species poor hedgerow with trees; hawthorn, oak, bramble and dry ditch 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_96_Photo1 TN37 TF9011-52 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_97_Photo1 TN38 TF9011-51 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_92_Photo1 TN39 Species poor hedgerow mainly hawthorn and bramble and ditch with 
shallow standing water 

10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_84_Photo1 TN40 Species poor hedgerow with trees; hawthorn, crab apple, oak, bramble 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_106_Photo1 TN41 West End Farm drain 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_105_Photo1 TN42 TF9090-57. Pond doesn't exist 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_93_Photo1 TN43 TF9011-53 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_158_Photo1 TN44 TF9009-61. Pond in a back garden, HSI undertaken from roadside 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_99_Photo1 TN45 Pond ref tf901060 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_94_Photo1 
OBJECTID_94_Photo2 

TN46 Species poor hedgerow with trees consisting mainly of hawthorn, ash, 
holly, oak, bramble. Large ditch with standing water between hedgerow 
and property behind 

10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_100_Photo1 TN47 TF9010-62 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_83_Photo1 TN48 Ditch with shallow standing water between field and woodland 10-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_101_Photo1 TN49 Species poor hedgerow with mature trees; hawthorn, oak, bramble, ivy 
and dry ditch 

10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_82_Photo1 TN50 Species poor hedgerow with scattered trees; hawthorn, oak 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_80_Photo1 TN51 TF9011-64 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_81_Photo1 TN52 Scrub and ditch with standing water between field and road on both sides 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_39_Photo1 TN53 Species poor hedgerow with trees; oak hawthorn and elderberry 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_103_Photo1 TN54 Hedgerow consisting of hawthorn, oak, sycamore, hazel and bramble 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_68 NO 
PHOTO 

TN55 Species poor hedgerow with trees; hawthorn, oak lining road on both 
sides 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_41_Photo1 
OBJECTID_41_Photo2 

TN56 Species poor hedgerow with trees; hawthorn oak and culverted ditch 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_67_Photo1 TN57 Species poor hedgerow with trees; hawthorn, oak lining road on both 
sides 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_70_Photo1 TN58 TF9111-68. Pond dry 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_71_Photo1 TN59 Dry ditch, hawthorn hedgerow 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_66_Photo1 TN60 TF9111-67 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_42_Photo1 TN61 Species poor hedgerow with oak, ash, alder, hawthorn 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_69_Photo1 TN62 Species poor hedgerow with trees; hawthorn, oak, ivy, holly, hazel and dry 
ditch 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_40 NO 
PHOTO 

TN63 Dry ditch running between arable and woodland 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_37_Photo1 TN64 Species poor hedgerow with trees ; hawthorn, crab apple, oak, bramble 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_4_Photo1 
OBJECTID_4_Photo2 

TN65 Fast running stream downstream of bridge, steep banks, oak lined, good 
water quality, arable on left hand bank. Upstream of bridge, hogweed, 
bramble, common reed 

08-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_107_Photo1 TN66 TF9110-71 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_43_Photo1 TN67 Running water alongside hedgerow 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_38 NO 
PHOTO 

TN68 Species poor hedgerow with trees; hawthorn, bramble, oak 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_45_Photo1 TN69 Species poor hedgerow with scattered oak, hawthorn bramble. Ditch 
adjacent with standing water. 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_65_Photo1 TN70 TF9110-72 - no pond ref TF9111-72 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_36_Photo1 TN71 All ditches in the woodland are dry 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_72_Photo1 TN72 Species poor hedgerow with trees; hawthorn, oak , bramble 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_44_Photo1 TN73 Species poor hedgerow ; hawthorn and bramble 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_5_Photo1 TN74 Species poor intact hedge; oak, hazel, crab apple, bramble, limited dog 
rose observed - many bird nests observed 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_35 NO 
PHOTO 

TN75 Dry ditch, species poor hedge both sides of the track, oak, elderberry, 
hawthorn 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_64_Photo1 TN76 Species poor hedgerow with trees; hawthorn, oak, sycamore, bramble and 
dry ditch 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_3_Photo1 
OBJECTID_3_Photo2 

TN77 Mature ivy clad oak, bat roost potential 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_63 NO 
PHOTO 

TN78 TF9110-73. Pond not present. 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_2_Photo1 
OBJECTID_2_Photo2 

TN79 Mature oak tree, ivy clad, bat roost potential 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_73_Photo1 TN80 Species poor hedgerow hawthorn and bramble 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_6_Photo1 
OBJECTID_6_Photo2 

TN81 Species poor intact hedge with trees; oak, hazel, blackthorn, bramble, and 
dry ditch - nesting bird potential 

08-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_79_Photo1 TN82 TF91111-75 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_15_Photo1 TN83 Species poor intact, trimmed hedgerow with scattered semi mature - 
mature trees; hawthorn, rowan, oak, dog rose, bramble, ivy - 
predominantly hawthorn - nesting bird potential 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_7_Photo1 TN84 Species poor intact hedge with trees; sycamore, oak, blackthorn, bramble 
- dry ditch - nesting bird potential 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_46_Photo1 TN85 Species poor hedgerow with trees; Hawthorn, oak, bramble; ditch with 
running water 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_10_Photo1 
OBJECTID_10_Photo2 

TN86 Dry ditch; species poor hedgerow; oak, bramble, ivy, blackthorn - nesting 
bird potential - mature oaks 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_9_Photo1 TN87 Dry ditch; species poor hedgerow; ash, oak, hawthorn - nesting bird 
potential 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_75_Photo1 
OBJECTID_75_Photo2 

TN88 Smugglers Lane ditch. WV assessment undertaken. 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_74_Photo1 TN89 Large pond with ramp, well maintenances, probably used as a fish pond - 
TF91111-76. Pond TF9111-78 functionally connected to TF91111-76. 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_14_Photo1 
OBJECTID_14_Photo2 

TN90 Species poor intact hedgerow; oak, ash, hawthorn, bramble, ivy and dry 
ditch 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_34_Photo1 TN91 TF9110-77 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_13_Photo1 
OBJECTID_13_Photo2  

TN92 Species poor intact hedgerow; ash, oak, sycamore, ivy - nesting bird 
potential, dry ditch, fenced. 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_78_Photo1 TN93 Ditch with standing water between road and fields (Crown Lane) 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_12_Photo1 
OBJECTID_12_Photo2 

TN94 Dry ditch, fenced - wood and grassland 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_76_Photo1 TN95 Hawthorn and ivy hedgerow on both sides of road, with scattered oak 09-Feb Apple iPhone 8 12-megapixel 



 

                       

 

 

The Applicant’s Response to Section 51 Advice 
from The Planning Inspectorate 

Norfolk Vanguard Offshore Wind Farm PB4476-008-001 

  Page 48 

 

Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_62_Photo1 TN96 Species poor hedgerow with trees; oak, alder, hawthorn, bramble, fenced 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_77 NO 
PHOTO 

TN97 Hawthorn and ivy hedgerow on both sides of road, with scattered oak 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_11_Photo1 
OBJECTID_11_Photo2 

TN98 TF9109-81 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_16_Photo1 TN99 Dry ditch, defunct hedgerow with ivy and hawthorn 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_30_Photo1 
OBJECTID_30_Photo2 

TN100 Species rich intact hedgerow with trees Hawthorn, ash, dog rose, alder, 
bramble, upstream section of wood lane stream adjacent, fast flowing 
possible culvert end downstream 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_18_Photo1 TN101 Species poor intact trimmed hedgerow with scattered semi mature trees; 
hawthorn, oak, dog rose 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_61 NO 
PHOTO 

TN102 TF9111-82. Pond not present. 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_60_Photo1 TN103 TF9111-85 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_59_Photo1 TN104 TF9111-84 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_19 NO 
PHOTO 

TN105 Dry ditch adjacent to plantation woodland 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_20_Photo1 TN106 Species poor, defunct hedgerow with scattered semi mature trees; oak, 
ivy, hawthorn and dry ditch 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_21_Photo1 TN107 Species poor intact hedgerow with scattered mature trees; oak, hawthorn, 
ash, bramble and dry ditch 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_58_Photo1 TN108 Area of scrub underneath pylon, hogweed, bramble 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_57_Photo1 TN109 Species poor hedgerow with trees ; hawthorn, hazel, bramble, oak and dry 
ditch 

09-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_29_Photo1 
OBJECTID_29_Photo2  

TN110 Species rich intact hedgerow with semi mature trees; Bramble, hazel, 
hawthorn, ivy, nettle, bramble, ash - dry ditch 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_48_Photo1 TN111 Species poor hedgerow with hawthorn between woodland and road 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_47_Photo1 TN112 Species poor hedgerow; hawthorn, dog rose, bramble with ditch, running 
water 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_22_Photo1 TN113 Dry ditch running within plantation woodland 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_28_Photo1 TN114 TF9210-93 Heavily shaded pond in arable field; hawthorn and bramble 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_49_Photo1 TN115 TF9211-92. No pond present. 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_23_Photo1 TN116 Species poor intact trimmed hedgerow; hawthorn dominant, ivy scattered 
trees, dry ditch 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_50_Photo1 TN117 Area of scrub between road and field; hogweed, bramble, nettle. 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_27_Photo1 TN118 TF9210-95 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_26_Photo1 TN119 TF9210-94 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_51_Photo1 
OBJECTID_51_Photo2 

TN120 TF9210-96 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_24_Photo1 TN121 Species poor intact hawthorn dominant hedgerow, trimmed 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_25_Photo1 TN122 Species poor intact hedgerow; hawthorn, ivy and dry ditch 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_55_Photo1 TN123 Species poor hedgerow with trees; hazel, oak, hawthorn, bramble and dry 
ditch 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_56_Photo1 TN124 Species poor hedgerow with trees; hawthorn, oak, ash, alder, bramble and 
dry ditch 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_52_Photo1 TN125 Sliver of scrub with trees and ditch with standing water adjacent to road; 
oak, ash, hawthorn, bramble 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_54_Photo1 TN126 Row of semi mature ash trees between arable field and road 09-Feb Apple iPhone 8 12-megapixel 
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OBJECTID_53 NO 
PHOTO 

TN127 Species poor hedgerow with hawthorn 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_142_Photo1 
OBJECTID_142_Photo2 

TN128 Species poor hedgerow; hawthorn, bramble, dry ditch 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_143_Photo1 TN129 TF9311-98 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_144_Photo1 
OBJECTID_144_Photo2 

TN130 WV assessment undertaken 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_145_Photo1 TN131 TF9311-104 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_147_Photo1 TN132 TF9311-107 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_146 NO 
PHOTO 

TN133 WV assessment undertaken 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_149_Photo1 TN134 TF9311-108 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_148_Photo1 TN135 TF9411-109 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_151 NO 
PHOTO 

TN136 WV assessment undertaken 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_150_Photo1 TN137 TF9412-110 and TF9412-112 is one pond 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_157_Photo1 TN138 TF9412-113 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_116_Photo1 TN139 TF9412-115 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_152_Photo1 
OBJECTID_152_Photo1 

TN140 Rubble and fallen branches; potential reptile refugia 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_156_Photo1 TN141 Area of scrub bordering track and arable fields; potential reptile habitat 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_154_Photo1 TN142 TF9412-122 - no pond 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_153_Photo1 TN143 Ditch with running water running between arable crops, WV assessment 
undertaken 

13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_117_Photo1 TN144 TF9513-129 13-Feb Apple iPhone 8 12-megapixel 
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OBJECTID_421_Photo1 TN145 Skylark heard in this field. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_118_Photo1 TN146 TF9513-133A 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_424_Photo1 TN147 Mature oak with large internal cavity. Suitable owl nesting site, although 
cavity adjacent to road. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_423_Photo1 TN148 Wader using pond. Common sandpiper. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_422_Photo1 TN149 TF9514-134 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_425_Photo1 TN150 TF9514-136A. Pond not on OS mapping. HSI undertaken. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_120_Photo1 TN151 TF9514-136 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_119_Photo1 TN152 TF9514-138 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_121_Photo1 TN153 TF9514-139 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_123_Photo1 TN154 TF9514-143A. Pond not on OS mapping. HSI undertaken. 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_122_Photo1 TN155 TF9514-143 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_124_Photo1 TN156 TF9615-145 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_125_Photo1 TN157 TF9615-146 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_33_Photo1 TN158 Watercourse. WV assessment undertaken. 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_110 NO 
PHOTO 

TN159 Ancient woodland (landowner advice - check) 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_108_Photo1 TN160 TF9614-156 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_109_Photo1 TN161 TF9614-157 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_32 NO 
PHOTO 

TN162 Semi-mature oak. Nesting potential 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_31 
NO PHOTO 

TN163 Building. Wood stack - poor reptile hibernacula. No obvious bat roost 
potential under eaves. 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_114 NO 
PHOTO 

TN164 Landowner noted that skylarks nest in this field 10-Feb Apple iPhone 8 12-megapixel 
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OBJECTID_115 NO 
PHOTO 
 

TN165 Landowner noted that badgers use this field. Outside of the survey area. 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_111_Photo1 TN166 Large lapwing flock, c.200 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_113 NO 
PHOTO 

TN167 Hare spotted 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_112_Photo1 TN168 Veteran tree 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_126_Photo1 TN169 TF9815-160 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_428 TN170 Woodland has not been surveyed 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_427_Photo1 TN171 TF9815-160A. Pond not on OS mapping, HSI undertaken. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_426_Photo1 
OBJECTID_426_Photo2 

TN172 Goldcrest observed in hedgerow. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_430_Photo1 TN173 Good reptile mosaic, with scrub, woodland by railway and grassland. 
Mosaic is small. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_128_Photo1 TN174 TF9915-166 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_127_Photo1 TN175 TF9915-167 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_429 NO 
PHOTO 

TN176 Skylark heard in songflight. Buzzard observed overhead. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_129_Photo1 TN177 TF9914-173 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_130_Photo1 TN178 TG0015-180. Filled in. 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_131_Photo1 TN179 TG0015-185 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_133_Photo1 TN180 TG0115-189 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_132_Photo1 TN181 TG0115-190 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_134 NO 
PHOTO 

TN182 TG0115-192 13-Feb Apple iPhone 8 12-megapixel 
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OBJECTID_431_Photo1 TN183 Ditch running along field margin. Too shallow for WV, no assessment 
undertaken. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_141_Photo1 TN184 TG0115-193 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_140_Photo1 TN185 TG0115-194 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_139_Photo1 TN186 TG0114-197 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_138_Photo1 TN187 TG0114-199 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_137_Photo1 TN188 TG0115-200 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_136 NO 
PHOTO 

TN189 TG0114-201 - actually part of TG0114-202 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_135_Photo1 TN190 TG0114-202 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_195_Photo1 TN191 TG0115-203 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_179_Photo1 TN192 TG0316-222 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_180_Photo1 TN193 TG0316-223 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_177_Photo1 TN194 Ephemeral waterbody. No HSI undertaken. 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_176 NO 
PHOTO 

TN195 Skylark observed 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_174_Photo1 TN196 Decomposing trees, adjacent to wet tussocky grassland, watercourse and 
woodland habitat mosaic. Optimal reptile habitat. 

14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_178_Photo1 TN197 Little egret spotted. 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_175_Photo1 TN198 Watercourse subject to WV assessment. 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_181_Photo1 TN199 Ruderal patch on field margin, adjacent to watercourse. Fallen trees 
present. Optimal reptile habitat mosaic. 

14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_197 NO 
PHOTO 

TN200 TG0317-224. Part of TG0317-226. 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_199_Photo1 TN201 TG0317-225 15-Feb Apple iPhone 8 12-megapixel 



 

                       

 

 

The Applicant’s Response to Section 51 Advice 
from The Planning Inspectorate 

Norfolk Vanguard Offshore Wind Farm PB4476-008-001 

  Page 54 

 

Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_196_Photo1 TN202 TG0317-226 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_198_Photo1  TN203 TG0317-227 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_173_Photo1 TN204 Mature pile, reptile hibernacula / breeding habitat. Adjacent to tussocky 
grassland / tall ruderal habitat. 

14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_183 NO 
PHOTO 

TN205 Unidentifiable wader flushed from rushes on approach. 3no flushed in 
total. Suspected snipe. 

14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_186_Photo1 
OBJECTID_186_Photo2 
OBJECTID_186_Photo3 
OBJECTID_186_Photo4 
OBJECTID_186_Photo5 

TN206 Running watercourse assessed for WV potential 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_193_Photo1 TN207 Ditch assessed for WV 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_182_Photo1 TN208 TG0417-228 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_184_Photo1 TN209 Watercourse assessed for WV 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_190 NO 
PHOTO 

TN210 Birds observed in these wet fields: Egret, cormorant, robin, chaffinch long 
tailed tit, blue tit, great tit, blackbird, bullfinch, woodpidgeon, buzzard, 
herring gull, Egyptian goose (2no), goldcrest, tree creeper. 

15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_191_Photo1 TN211 Assed for WV potential 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_200_Photo1 TN212 TG0517-232 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_259_Photo1 
OBJECTID_259_Photo2 

TN213 TG0520-237 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_260_Photo1 
OBJECTID_260_Photo2 

TN214 TG0520-239 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_257_Photo1 TN215 TG0520-241 - pond dry 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_258_Photo1 TN216 TG0520-242 - pond dry 17-Feb Apple iPhone 8 12-megapixel 
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OBJECTID_261_Photo1 
OBJECTID_261_Photo2 
OBJECTID_261_Photo3 

TN217 TG0520-243 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_256_Photo1 TN218 Area of possible grazing, grassland, fenced off with electrical fencing; 
potential pig huts observed at bottom of hill near woodland 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_201_Photo1 TN219 TG0518-244 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_262 NO 
PHOTO 

TN220 Rats observed within hedgerow and field margins; at least 15 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_263_Photo1 
OBJECTID_263_Photo2 
OBJECTID_263_Photo3 

TN221 Hare spotted in field. 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_282 NO 
PHOTO 

TN222 Skylark spotted above field 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_283 NO 
PHOTO 

TN223 TG0620-246 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_281_Photo1 TN224 Loose sheeting piles and other mechanical debris. Adjacent to tussocky 
improved grassland, and pond. Although good hibernacula, sub-optimal 
reptile habitat due to patchy nature of habitat mosaic. 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_280_Photo1 TN225 TG0620-247 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_279_Photo1 TN226 TG0620-248 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_278_Photo1 TN227 Siskin flock (c.10no.) in song in the woodland canopy 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_272_Photo1 TN228 Possible sand martin burrows. Adjacent to low-flow watercourse only. 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_277_Photo1 TN229 Woodpecker heard in this woodland. 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_276 NO 
PHOTO 

TN230 Maintained watercourse (straightened channel). Gravelly substrate 
observed. 

17-Feb Apple iPhone 8 12-megapixel 
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OBJECTID_273_Photo1 TN231 Good reptile habitat mosaic. Tussocky grassland, woodland, large 
hibernacula (at this location). 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_275_Photo1 TN232 Predator droppings. Unlikely to be otter, likely fox. Mouse skeleton within 
droppings. 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_274_Photo1 TN233 Unid wader - White belly, very long bill - feeding. Suspected snipe. 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_271 NO 
PHOTO 

TN234 Woodpecker heard drilling in this woodland (no specific location 
available). 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_269 NO 
PHOTO 

TN235 TG0722-252 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_418_Photo1 TN236 TG0721-254 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_267_Photo1 TN237 TG0721-254A. Pond not on OS mapping. Part of field drain. 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_268_Photo1 TN238 TG0721-253. Not a pond but a stream 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_417 NO 
PHOTO 

TN239 Skylark heard in flight over this field. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_270 NO 
PHOTO 

TN240 TG0721-256 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_203_Photo1 TN241 TG0722-255 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_416_Photo1 TN242 TG0721-257. No photos allowed. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_206 NO 
PHOTO 

TN243 TG0721-257A. New pond. 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_205_Photo1 TN244 TG0721-258 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_202_Photo1 TN245 TG0721-259 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_204_Photo1 TN246 TG0721-260 15-Feb Apple iPhone 8 12-megapixel 
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OBJECTID_265_Photo1 TN247 Tawny owl observed in flight, likely roosting in woodland 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_346 NO 
PHOTO 

TN248 TG0722-262 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_415_Photo1 TN249 Shallow wet ditch 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_264_Photo1 TN250 TG0721-260A. New pond, Part of drainage ditch. 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_266_Photo1 TN251 WV assessment undertaken 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_342_Photo1 TN252 Newly-dug drainage ditch. Very shallow, not assessed for WV. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_284_Photo1 TN253 TG0721263 dry pond 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_409_Photo1 
OBJECTID_409_Photo2 

TN254 Potential otter resting place, on banks with ditch with running water. 
Potential runs on opposite bank. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_413_Photo1 TN255 TG0721-264 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_414_Photo1 
OBJECTID_414_Photo2 

TN256 Skylarks (5no.) seen, 1no. heard in songflight 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_341 NO 
PHOTO 

TN257 Mature oak tree in middle of field. Negligible bat roosting potential, but 
avoid if possible. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_343_Photo1 TN258 TG0722-265 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_207_Photo1 TN259 TG0721-266 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_411_Photo1 TN260 Fresh woodpecker hole drilled into mature oak tree. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_340_Photo1 
OBJECTID_340_Photo2 

TN261 TG0721-267. Dry. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_410_Photo1 TN262 Water vole assessment undertaken 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_412_Photo1 TN263 Woodland, log piles, linear habitat - suitable reptile mosaic, although 
small in scale. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_339_Photo1 TN264 TG0722-268 01-Mar Apple iPhone 8 12-megapixel 
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OBJECTID_419_Photo1 
OBJECTID_419_Photo2 

TN265 Wren, tree creeper, blue tit heard in railway woodland strip. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_337 NO 
PHOTO 

TN266 Small 20m length of field drain. Isolated from other potential water vole 
habitat, so not assessed for WV. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_344_Photo1 TN267 TG0723-270 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_338_Photo1 TN268 TG0722-271 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_420_Photo1 TN269 Mature oak with hollow trunk. Potential owl nest site, feeding remains 
found. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_345_Photo1 
OBJECTID_345_Photo2 

TN270 Skylark heard in song flight over this field 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_336 NO 
PHOTO 

TN271 TG0923-278 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_408_Photo1 
OBJECTID_408_Photo2 

TN272 TG0923-281 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_407_Photo1 
OBJECTID_407_Photo2 

TN273 Water vole assessment undertaken 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_398_Photo1 
OBJECTID_398_Photo2 

TN274 Pond ref TG1124286 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_406_Photo1 
OBJECTID_406_Photo2 

TN275 Old farm equipment and derelict huts 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_405_Photo1 
OBJECTID_405_Photo2 

TN276 Water vole assessment undertaken 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_401_Photo1 
OBJECTID_401_Photo2 

TN277 Banks of stream heavily vegetated in places. Bramble, nettle, ragwort. 
Good potential for reptile. Some woody debris. Basking and foraging 
areas present. 

02-Mar Apple iPhone 8 12-megapixel 
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OBJECTID_400_Photo1 
OBJECTID_400_Photo2 

TN278 Water vole assessment undertaken 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_399_Photo1 
OBJECTID_399_Photo2 

TN279 Mature ivy clad oak with potential woodpecker hole 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_403_Photo1 TN280 Cabin within grassland; potential water pump, piping observed within 
stream 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_404_Photo1 
OBJECTID_404_Photo2 
OBJECTID_404_Photo3 
OBJECTID_404_Photo4 

TN281 Mute swan and Egyptian goose observed in opposite field. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_236 NO 
PHOTO 

TN282 TG1929-304 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_335_Photo1 TN283 Otter keying opportunities in adjacent woodland. No ledges or resting 
sites available along the River Bure in this location. 

22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_237_Photo1 TN284 Good waterfowl cover, nesting along banks and in adjacent woodland. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_235_Photo1 TN285 R Bure. WV assessment undertaken. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_234_Photo1 
OBJECTID_234_Photo2 

TN286 Drainage ditch. WV assessment conducted. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_239_Photo1 TN287 Wide drainage ditch. WV assessment conducted, although sub-optimal. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_232_Photo1 TN288 Veteran tree. Alder. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_231_Photo1 TN289 Optimal reptile habitat. Good hibernacula (dead wood), woodland edge, 
rough grassland. 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_230_Photo1 
OBJECTID_230_Photo2 

TN290 Minor drains not marked on map. Very shallow, not assessed for WV or 
GCN. 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_229_Photo1 TN291 Suspected Japanese knotweed. Approx. 30m2 patch. 16-Feb Apple iPhone 8 12-megapixel 
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OBJECTID_241_Photo1 
OBJECTID_241_Photo2 
OBJECTID_241_Photo3 

TN292 Deer carcass, freshly eaten by scavengers. Muntjac. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_228_Photo1 TN293 TG2028-307 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_227_Photo1 TN294 Goldfinch flock observed in hedgerow. Goldcrest (1no.) also spotted. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_242 NO 
PHOTO 

TN295 Single mature oak tree - avoid if possible. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_243 NO 
PHOTO 

TN296 Hare spotted (1no.) 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_226 NO 
PHOTO 

TN297 Isolated semi-mature trees (3no), bird nesting potential 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_222_Photo1 TN298 Immature poplar. Bird nesting potential 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_223 NO 
PHOTO 

TN299 Skylark observed in song flight. Pied wagtail, house sparrow also. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_224 NO 
PHOTO 

TN300 TG2128-310 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_225_Photo1 TN301 Fresh woodpecker hole observed 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_347_Photo1 TN302 Two woodpecker holes observed 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_348_Photo1 
 

TN303 Watercourse subject to WV assessment covers ditch network in mediate 
area (3 ditches) 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_350_Photo1 
OBJECTID_350_Photo2 

TN304 TG2130-311 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_354_Photo1 TN305 TG2130-313 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_351_Photo1 TN306 TG2130-314 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_355_Photo1 TN307 TG2130-316 01-Mar Apple iPhone 8 12-megapixel 
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OBJECTID_355_Photo2 

OBJECTID_353_Photo1 TN308 TG2230-317 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_349_Photo1 TN309 TG2230-318 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_352_Photo1 TN310 TG2230-319 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_379_Photo1 TN311 TG2230-320 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_378_Photo1 TN312 Wet ditch not marked on map. Runs the length of the woodland area. Too 
shallow for WV. 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_377_Photo1 TN313 Woodcock observed in holly tree near pond. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_375 NO 
PHOTO 

TN314 TG2230-321 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_376_Photo1 TN315 Optimal reptile mosaic with woodland, log piles, water, rough grassland 
nearby 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_372_Photo1 TN316 Dead hedgehog. preyed upon - possible evidence of badger. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_365_Photo1 TN317 TG2230-322 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_366_Photo1 TN318 Drainage ditch. Assessed for WV suitability. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_370_Photo1 TN319 Woodpecker holes observed In mature alder trees. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_373_Photo1 TN320 River - assessed for water vole. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_371_Photo1 TN321 Barn owl box on mature hybrid poplar. No evidence of current use. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_397_Photo1 TN322 TG2330-324 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_389_Photo1 TN323 TG2330-324A. Pond not on OS mapping. HSI undertaken. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_380_Photo1 TN324 TG2330-324B. Ponds in paddock, not marked on OS mapping. HSI 
undertaken. 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_381_Photo1 TN325 TG2330-325 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_388_Photo1 TN326 Suspected active owl nest. 7no. Owl pellets found on ground outside tree. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_382_Photo1 TN327 Large 50m gap In hedgeline. 02-Mar Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_382_Photo2 
OBJECTID_382_Photo3 

OBJECTID_386_Photo1 TN328 TG2330-326 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_387_Photo1 TN329 TG2430-327 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_385_Photo1 TN330 Wet ditch not marked on OS mapping. Assessed for WV. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_383_Photo1 TN331 Field drain with running water. Includes drainage network of Suffield 
House to the north, Assessed for WV. Photo looking north. 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_384_Photo1 TN332 TG2631-335 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_397_Photo1 TN333 TG2632-336 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_391_Photo1 TN334 Landowner stated tawny owls, sparrow hawks, buzzards nesting in 
woodland. Water voles also present in the SSSI. 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_390 NO 
PHOTO 

TN335 TG2632-337 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_392_Photo1 TN336 Landowner noted that otters have been recorded breeding around the 
pond. 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_396_Photo1 TN337 TG2731-338 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_394_Photo1 TN338 TG2731-339 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_393_Photo1 TN339 TG2731-341 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_395_Photo1 TN340 TG2932-348 - joined by ditch to TG2932-351 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_252 NO 
PHOTO 

TN341 TG2931-349 (TG2932-349 same pond) 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_253_Photo1 TN342 TG2932-351 - large pond within LNR, no access 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_251_Photo1 TN343 TG2932-350 - large pond within LNR, not visible in total from path 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_250_Photo1 TN344 TG2932-352 - large pond in LNR, closed off no access 16-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_249_Photo1 
OBJECTID_249_Photo2 

TN345 TG2931-353 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_254_Photo1 TN346 WV assessment undertaken 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_246_Photo1 TN347 WV assessment undertaken 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_245_Photo1 TN348 TG2931-355 part of ditch 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_255 NO 
PHOTO 

TN349 Line of trees between arable field and grassland; semi mature and mature 
oak and ash 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_247_Photo1 
OBJECTID_247_Photo2 

TN350 Boundary between road and arable land on both sides of road mainly 
consisting of some scattered mature ivy clad oak, with some bramble and 
nettle, recently trimmed; nesting bird potential 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_248_Photo1 TN351 TG3132-362 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_333_Photo1 TN352 TG3132-364 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_334_Photo1 
OBJECTID_334_Photo2 

TN353 TG3132-366 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_332_Photo1 
OBJECTID_332_Photo2 

TN354 TG3232-368 same as TG3132-368 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_331_Photo1 
OBJECTID_331_Photo2 

TN355 Skylarks in the field 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_327 NO 
PHOTO 

TN356 TG3232-372 is one pond with TG3232-373 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_330_Photo1 
OBJECTID_330_Photo2 

TN357 Church lane ditch - Ditch with standing water, poor water quality, grassy 
banks 

22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_329_Photo1 TN358 Two large piles of wood with reptile potential. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_326_Photo1 
OBJECTID_326_Photo2 

TN359 TG3231-376 pond dry 22-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_324_Photo1 TN360 Large over-mature oak. No bat roosting suitability, but should not be cut 
down if possible. 

22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_290_Photo1 TN361 Pair of red kites observed. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_288_Photo1 TN362 TG3231-376A. Pond not on OS mapping. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_287_Photo1 TN363 Dunnocks, Siskin observed in hedgerow 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_286 NO 
PHOTO 

TN364 Skylark above in song flight above this field. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_285 NO 
PHOTO 

TN365 TG3330383 pond dry 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_323_Photo1 TN366 Skylark observed over this field. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_294 NO 
PHOTO 

TN367 TG3331-385 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_291_Photo1 TN368 TG3331-386 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_292_Photo1 TN369 TG3331-388 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_293_Photo1 TN370 Water vole assessment undertaken 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_364_Photo1 TN371 Water vole assessment undertaken 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_363_Photo1 TN372 TG3433-390 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_321_Photo1 TN373 Trench, recently dug within irrigation piping laid 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_360_Photo1 
OBJECTID_360_Photo2 

TN374 Several piles of rubble and wood, surrounded by scrub vegetation, 
hogweed, nettle, grasses, broad-leafed dock, ragwort, good reptile 
potential both foraging and basking, as well as refugia for hibernating. 
Derelict barn adjacent. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_357_Photo1 
OBJECTID_357_Photo2 
OBJECTID_357_Photo3 

TN375 Ditch within arable fields, near small woodland, culverted with different 
branches, all same ditch system; common reed and soft rush present plus 

01-Mar Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_357_Photo4 
OBJECTID_357_Photo5 
OBJECTID_357_Photo6 

in channel vegetation; grassy banks; optimal for WV, assessment 
completed. 

OBJECTID_300_Photo1 TN376 TG3431-394. Pond dry, now pheasant feeding area. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_361_Photo1 TN377 Pond reference TG3433395 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_299_Photo1 TN378 TG3431-396 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_296 NO 
PHOTO 

TN379 TG3432-397. Pond filled in - advised by landowner. Not possible to visit 
due to pigs. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_295_Photo1 
OBJECTID_295_Photo2 

TN380 Water vole burrows, landowner advised that have seen water voles. 
Kingfisher observed perching along watercourse. Better habitat 
downstream (I.e. Within the RLB). 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_298_Photo1 TN381 TG3532-398 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_297_Photo1 TN382 TG3532-400 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_320 NO 
PHOTO 

TN383 Allotments 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_356_Photo1 
OBJECTID_356_Photo2 

TN384 Ditch beside road, nest to arable field. WV assessment undertaken. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_319_Photo1 
OBJECTID_319_Photo3 
OBJECTID_319_Photo3 
OBJECTID_319_Photo4 

TN385 Sea wall defence with groynes, high tide at time of survey 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_302_Photo1 TN386 Mature oak. Negligible bat potential, however avoid is possible for its 
biodiversity value. 

21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_301_Photo1 TN387 Mature oak. Negligible bat potential, however avoid is possible for its 
biodiversity value. 

21-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_312_Photo1 TN388 TG3630-407 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_311_Photo1 TN389 TG3630-408 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_314_Photo1 TN390 TG3630-410 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_313_Photo1 TN391 TG3630-409 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_309 NO 
PHOTO 

TN392 2no. buzzards observed flying over field 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_310_Photo1 TN393 TG3630-411 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_303 NO 
PHOTO 

TN394 Woodcock observed in hedgerow. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_304_Photo1 TN395 TG3630-412 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_305 NO 
PHOTO 

TN396 Skylark observed in song flight. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_306_Photo1 TN397 Isolated mature hawthorn, with nesting potential. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_307_Photo1 TN398 Mature English elm, older than any surrounding elms. Dutch elm 
resistant? 

21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_308_Photo1 TN399 Earth bank and manure heap, connected to hedgerow habitat. Good 
reptile hibernating / breeding habitat. 

21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_315 NO 
PHOTO 

TN400 New pond, ornamental within private gardens. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_316_Photo1 
OBJECTID_316_Photo2 
OBJECTID_316_Photo3 
OBJECTID_316_Photo4 

TN401 TG3829-417 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_317_Photo1 
OBJECTID_317_Photo1 

TN402 TG3829-418 20-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  
 

Target Note  Description  Date  Camera  

OBJECTID_318_Photo1 
OBJECTID_318_Photo3 
OBJECTID_318_Photo3 

TN403 Sandy beach and cliffs 20-Feb Apple iPhone 8 12-megapixel 
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7.4.2 Full Bat Roost Assessment Results (from Annex D of ES Appendix 22.1) 

Plate Ref (Object ID)  Habitat 
Suitability  

Description  Date  Camera  

OBJECTID_68_Photo1 Low Mature ivy clad oak tree with splits and cracks within hedgerow 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_88_Photo1 Low Mature, ivy clad sycamore tree within area of scrub at end of hedgerow 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_67_Photo1 Low Nutts barn - fairly modern building with some crack in the wall 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_89_Photo1 Low Mature oak with some splits and cracks 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_87_Photo1 
OBJECTID_87_Photo2 

Moderate Mature ash tree, ivy clad with splits and cracks; adjacent to running water 
with good foraging/commuting habitat 

15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_85_Photo1 Low Mature oak with splits and cracks 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_86_Photo1 Low Mature oak tree with splits and cracks, within hedgerow 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_90 NO 
PHOTO 

Low Group of mature ash trees 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_66_Photo1 Low Mature oak tree with splits and cracks 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_65_Photo1 Low Group of (3) ivy clad mature oak trees 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_37_Photo1 Low Group of mature oak trees within hedgerow 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_64_Photo1 Low Group of mature ivy clad oak set within hawthorn dominant hedgerow 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_40_Photo1 Low Group of mature ivy clad oak trees in hedgerow 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_63_Photo1 
OBJECTID_63_Photo2 

Low Scattered mature ivy clad oak trees 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_38_Photo1 Moderate Group of mature ivy clad oak trees in woodland; good surrounding habitat 
consisting of hedgerows and ponds 

10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_41_Photo1 Low Group of mature ivy clad oak trees in hedgerow 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_36_Photo1 Low Mature ivy clad oak with cracks and splits adjacent to road 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_39_Photo1 Low Group of mature oak trees, some ivy clad within hedgerow 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_35_Photo1 
OBJECTID_35_Photo2 

Low Group of mature ivy clad oak along erg of woodland 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_62_Photo1 
OBJECTID_62_Photo2 

Low Group of mature oak trees within hedgerow, ivy clad; good 
commuting/foraging habitat 

14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_33_Photo1 Low Group of mature ivy clad oak trees set within hedgerow 09-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  Habitat 
Suitability  

Description  Date  Camera  

OBJECTID_26_Photo1 
OBJECTID_26_Photo2 

Moderate Group of 2 mature oaks with visible holes and splits 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_25_Photo1 Moderate Cluster of mature ivy clad oak/ash, some dead trees; set on edge of small 
woodland plantation 

09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_61_Photo1 
OBJECTID_61_Photo2 

Low Several mature ivy clad oak trees within defunct hedgerow, good 
commuting/foraging habitat 

14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_24_Photo1 Low Group of 2 mature ivy clad oak with splits and cracks in hedgerow 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_4_Photo1 
OBJECTID_4_Photo1 

Moderate Mature ivy clad oak tree with multiple splits/cracks and large hole 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_32_Photo1 
OBJECTID_32_Photo2 

Moderate Group of mature trees within woodland with cracks and splits 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_14_Photo1 
OBJECTID_14_Photo2 

Low Group of 2 mature ivy clad oak trees within hedgerow 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_27_Photo1 Low Mature oak tree with some holes and ivy in hedgerow 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_6_Photo1 
OBJECTID_6_Photo2 

Moderate Group of 2 mature alder trees, 1 ivy clad, crevices visible 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_7_Photo1 
OBJECTID_7_Photo2 

Low Mature ivy clad oak tree within hedgerow - good commuting potential 
nearby 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_9_Photo1 
OBJECTID_9_Photo2 
OBJECTID_9_Photo3 

Low Group of 5 mature ivy clad oak trees within hedgerow 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_13_Photo1 
OBJECTID_13_Photo2 

Low Group of 5 mature, ivy clad oak trees within hedgerow 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_12_Photo1 
OBJECTID_12_Photo2 

Low Group of mature ivy clad oaks within hedgerow 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_34_Photo1 
OBJECTID_34_Photo2 
OBJECTID_34_Photo3 

Low Group of mature ivy clad oak trees set in hedgerow 09-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  Habitat 
Suitability  

Description  Date  Camera  

OBJECTID_10_Photo1 Moderate Group of mature (5) oak trees, splits and cracks visible, good surrounding 
commuting habitat available 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_11_Photo1 Low Mature oaks 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_31_Photo1 Low Mature oak with splits and cracks in hedgerow 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_19_Photo1 Low Ivy clad mature oak in hedgerow 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_15_Photo1 Low Group of 4 mature ivy clad oak/ash trees within hedgerow 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_16_Photo1 Moderate Mature ash, pollarded with holes suitable for roosting 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_17_Photo1 Low Group of 7 mature oak trees within hedgerow, ivy clad 08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_18_Photo1 
OBJECTID_18_Photo2 

 
Moderate 

Barns adjacent to arable fields and semi improved grassland, hedgerows 
nearby for commuting. Buildings have tiled roofs, in generally good 
condition but with plenty of cracks 

08-Feb Apple iPhone 8 12-megapixel 

OBJECTID_29_Photo1 Low Mature, ivy clad oak in hedgerow adjacent to road 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_28_Photo1 Low Mature ivy clad oak tree in hedgerow adjacent to road 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_30_Photo1 Low Mature ash tree with splits 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_55_Photo1 Low Group of mature ivy clad oak trees on both sides of Bradenham Lane 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_56_Photo1  
Moderate 

Group of mature ivy clad ash and oak trees within hedgerow, good 
commuting habitat alongside grassland, ditches and open water 

13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_57_Photo1 Low Mature, ivy clad oak tree adjacent to road and woodland; good 
commuting/foraging habitat 

13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_58_Photo1 Low Mature oak, ivy clad, on field/road boundary; good commuting/foraging 
habitat 

13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_59_Photo1 Low Mature oak adjacent to road, with splits and cracks; busy road approx 150m 
away 

13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_60_Photo1 Low Mature ivy clad oak 13-Feb Apple iPhone 8 12-megapixel 

OBJECTID_345_Photo1 Moderate Dead oak trunk, frequent, sizeable roost spaces in dead trunk, if low to the 
ground (3m high). Good connecting habitat. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_344_Photo1 Moderate Dead oak trunk, frequent, sizeable roost spaces under dead bark, if low to 
the ground (3m high). good connecting habitat. 

03-Mar Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  Habitat 
Suitability  

Description  Date  Camera  

OBJECTID_343_Photo1 
OBJECTID_343_Photo2 

 
Low 

Mature ivy-clad oak. Deadwood exposed large cavity in heartwood. Not 
moderate suitability as evidence of bird nesting in cavity. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_342_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_346_Photo1 Low Mature ivy-clad oak tree. Cracks observed under dead limb. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_347_Photo1 Low Mature ivy-clad oak tree. PRFs possible beneath ivy. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_341_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_348_Photo1 Low Mature ivy-clad oak tree. PRFs possible beneath ivy. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_349_Photo1 Moderate Mature ivy-clad dead oak tree. Cracks beneath dead bark and multiple dead 
limbs. Potential for large cavities under ivy. Good connecting habitat along 
hedgeline. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_350_Photo1 Low Mature ivy-clad oak tree. PRFs possible beneath ivy. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_351_Photo1 Low Mature ivy-clad oak tree. PRFs possible beneath ivy. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_354_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_353_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_355_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_23 NO 
PHOTO 

Moderate Mature ash ivy clad. Ivy provides PRFs. On good commuting feature. 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_22_Photo1 Moderate Mature ivy clad oaks (line of 10). Ivy provides PRFs. 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_21_Photo1 Moderate Mature ivy clad oak tree. Ivy provides PRFs. 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_20_Photo1 Moderate Mature ivy clad oak tree. Ivy provides PRFs. 09-Feb Apple iPhone 8 12-megapixel 

OBJECTID_357_Photo1 Low Mature oak, smooth trunk cavity provides PRF. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_356_Photo1 Low Mature oak,small cavities in trunk. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_352_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_42 Low Mature ash, small knot holes observed. 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_43_Photo1 Moderate Over-Mature oak, decayed trunk, suitable for small-moderate roost 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_44_Photo1 Moderate Large crack down side of mature oak. 2 bat boxes installed. 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_45_Photo1 Low Mature ivy clad oak with cracks 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_54_Photo1 Low Ivy clad mature oak. Ivy provides PRFs. 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_53_Photo1 Low Mature ivy clad oak. Ivy provides PRFs. 10-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  Habitat 
Suitability  

Description  Date  Camera  

OBJECTID_52_Photo1 Low Mature ivy clad oak. Ivy provides PRFs. 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_51_Photo1 Low Mature oak. Knot hole. 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_46_Photo1 Low Mature ivy clad oak. Ivy provides PRFs. 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_47_Photo1 Moderate Mature oak trunk dead, core exposed. Cracks present, suitable for multiple 
roosting bats. 

10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_48_Photo1 Low Mature oak. Knot hole and small cracks. 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_49_Photo1 Low Ivy clad mature oaks (2no). Possible PRFs beneath ivy. 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_50_Photo1 Moderate Mature ivy clad oak. PRFs under ivy and cracks along trunk. 10-Feb Apple iPhone 8 12-megapixel 

OBJECTID_358_Photo1 Low Mature ash with dead crown. PRFs may be present in crown. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_360_Photo1 Low Mature oak with 2no. Small cavities in trunk. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_361_Photo1 Low Mature oak tree in pond. Large cavity in trunk, maybe suitable for small 
roost. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_362_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_359_Photo1 Low Mature oak. Small cracks around 2no. Knot holes. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_71_Photo1 Low Mature turkey oak, with cracks and holes c. 15m high. 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_70_Photo1 Low Mature ivy-clad oak with cracked branches. Potential PRFs beneath ivy. 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_77_Photo1 Low Mature ivy-clad ash. Potential PRFs beneath ivy. 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_76_Photo1 Low Ivy clad mature oak. Likely PRFs behind ivy. 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_69_Photo1 Low Ivy clad mature oak with cracked branches. Potential PRFs present under ivy. 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_73_Photo1 Low Mature oak trees. Holes observed. 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_72_Photo1 Low Ivy-clad mature oak. Potential PRFs beneath ivy. 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_74_Photo1 Low Ivy-clad semi-mature oak. Potential PRFs beneath ivy. 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_81_Photo1 Low Mature ivy clad oak. PRFs may be present beneath ivy. 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_82_Photo1 Low Mature ivy clad oak. PRFs may be present beneath ivy. 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_75_Photo1 Low Mature ivy clad ash. Potential PRFs beneath ivy. 14-Feb Apple iPhone 8 12-megapixel 

OBJECTID_83_Photo1 Low Mature oak, crack PRF located approx. 15m high. 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_84_Photo1 Low Ivy clad mature oak PRFs may be locate beneath ivy. 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_80_Photo1 Low Mature ivy-clad willow. Likely PRFs in broken limbs. 15-Feb Apple iPhone 8 12-megapixel 



 

                       

 

 

The Applicant’s Response to Section 51 Advice 
from The Planning Inspectorate 

Norfolk Vanguard Offshore Wind Farm PB4476-008-001 

  Page 73 

 

Plate Ref (Object ID)  Habitat 
Suitability  

Description  Date  Camera  

OBJECTID_78_Photo1 
OBJECTID_78_Photo2 

Moderate Mature oak, large crack in mostly dead limb. Suitable for summer roost. 
Other small holes present in other limbs, suitable for opportunistic roosting 
only. 

15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_79_Photo1 Low Mature multi-stem alder. Series of smells cracks and knot holes. 15-Feb Apple iPhone 8 12-megapixel 

OBJECTID_165_Photo1 Low Mature sycamore tree within hedgerow, adjacent to busy A-road, near 
woodland, good commuting/foraging habitat 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_166_Photo1 Moderate Mature oak with splits and cracks, within hedgerow set back from main road, 
adjacent to woodland; good commuting/foraging habitat nearby 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_163_Photo1 Low Large mature ivy clad oak tree within hedgerow, adjacent to small woodland, 
good commuting/foraging habitat nearby 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_164_Photo1 Low Mature ivy clad oak tree within hedgerow; some commuting/foraging habitat 
nearby 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_162_Photo1 Low Large mature ivy clad sycamore tree within hedgerow, good 
commuting/foraging habitat nearby 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_161_Photo1 Low Large mature ivy clad oak tree within hedgerow, good commuting/foraging 
habitat nearby 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_167_Photo1  
Low 

Mature, ivy clad oak within hedgerow, limited roosting features visible but 
good commuting/foraging habitat nearby; slightly exposed and windy 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_160_Photo1 Low Mature oak tree within hedgerow, limited trunk available for roosting, good 
commuting/foraging habitat nearby 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_159_Photo1 Low Mature ivy clad oak tree within hedgerow, good commuting/foraging habitat 
nearby 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_168_Photo1 Low Mature ivy clad oak within hedgerow; good commuting/foraging habitat 
nearby; exposed and windy 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_158_Photo1 Low Mature ivy clad oak tree within hedgerow, good commuting/foraging habitat 
nearby 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_157_Photo1 Low Mature ivy clad oak tree within hedgerow, good commuting/foraging habitat 
nearby 

17-Feb Apple iPhone 8 12-megapixel 
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OBJECTID_156_Photo1 Low Mature ivy clad oak tree within hedgerow, good commuting/foraging habitat 
nearby 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_155_Photo1 Low Mature ivy clad sycamore within hedgerow, good commuting/foraging 
habitat nearby 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_154_Photo1 Low Mature ivy clad oak tree within hedgerow, good commuting/foraging habitat 
nearby 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_169_Photo1 Low Mature oak within hedgerow, some commuting/foraging habitat nearby 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_170_Photo1 Low Mature oak within hedgerow, ivy clad, some commuting/foraging habitat 
nearby 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_171_Photo1 Low Large mature ivy clad oak tree within hedgerow; some commuting/foraging 
habitat nearby 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_174_Photo1 Moderate Mature ash with crack in trunk, suitable for small-moderate sized roost. 
Moderate suitability due to good connecting habitat if woodland and nearby 
wetland. 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_178_Photo1 Low Mature ivy-clad oak. Potential for PRFs beneath ivy. 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_177_Photo1 Low Mature ivy-clad oak. Potential for PRFs beneath ivy. 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_176_Photo1 Low Mature ivy-clad oak. Potential for PRFs beneath ivy. 17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_175_Photo1 
OBJECTID_175_Photo2 

Moderate Mature ash. Larges holes and cracks in trunk. Potential for small-medium 
sized roost, good connecting habitat. 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_173_Photo1 Low Mature ash with large crack in bole. Isolated in centre of field, opportunistic 
roost only. 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_251_Photo1 Low Mature oak, some small cracks in upper limbs. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_179_Photo1 
OBJECTID_179_Photo2 
OBJECTID_179_Photo3 

Moderate Mature ivy-clad oak, with hollow trunk. Large, sheltered cavity suitable if 
supporting small-moderate sized roost. Possible veteran tree. 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_172_Photo1 Low Dead ash trees. Small holes observed, but none of a size to support a notable 
roost. 

17-Feb Apple iPhone 8 12-megapixel 

OBJECTID_250_Photo1 Low Mature oak with dead crown and hollow upper trunk. Mostly too exposed 
for roosts, some small cracks. 

01-Mar Apple iPhone 8 12-megapixel 
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OBJECTID_256_Photo1 Low Group of 3no. mature ivy-clad oak trees. No cracks visible, but PRFs may be 
present beneath ivy, 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_324_Photo1 Low Limited trunk available for roosting, however good commuting and foraging 
habitat. Mature ivy clad oak 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_257_Photo1 Low 2no. Mature ivy clad oaks. PRFs may be present beneath ivy. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_323_Photo1 
OBJECTID_323_Photo2 

High Veteran ivy clad oak tree, lots of splits and cracks, set within hedgerow. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_322_Photo1 Low Mature ivy clad oak adjacent to good commuting foraging habitat. Ditch with 
running water nearby. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_317_Photo1 Low Ivy clad mature oak, limited trunk potential for roost features. However, set 
within hedgerow so good commuting foraging potential. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_318 Moderate Ivy clad mature oak, with splits and cracks for roosting, adjacent to pond and 
hedgerow for commuting foraging. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_320_Photo1 Moderate Mature ivy clad oak, set within hedgerow, good commuting foraging habitat, 
splits and cracks in tree. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_319_Photo1 Low Mature ivy clad oak, adjacent to linear features for commuting foraging 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_326 Low Mature ivy glad oak, with limited trunk width and roost features. Hedgerow 
and water course close by, good commuting and foraging habitat 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_252_Photo1 Low  
Large crack on upper limb. Large enough to support small- medium roost, but 
exposed, and tree isolated from connecting habitat  

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_321_Photo1 Low Mature ivy clad sycamore, limited trunk for roosting, however good 
commuting foraging habitat available 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_325_Photo1 Low Mature ivy clad oak within hedgerow. Good commuting foraging habitat 
nearby 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_253_Photo1 Low Mature oak. Crack observed on single limb, potential providing roost space. 
Tree isolated, with no connecting habitat. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_254_Photo1 Low Mature oak with large cracks, but isolated and suspected owl nest present. 01-Mar Apple iPhone 8 12-megapixel 
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OBJECTID_255_Photo1 Low Mature oak with dead, exposed core. Large roost space inside, but exposed 
and isolated with no nearby connecting habitat. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_305_Photo1  
Low 

Mature ivy clad sycamore, adjacent to ditch with running water and 
woodland area. Good commuting foraging habitat though area is open and 
exposed. 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_316_Photo1 
OBJECTID_316_Photo2 

Low Mature ivy clad oak within hedgerow, adjacent to woodland; 
commuting/foraging habitat nearby 

02-Mar Apple iPhone 8 12-megapixel 

 
OBJECTID_313_Photo1 

Low Some trees within woodland area appear to have potential roosting features, 
however quite limited (trunk width, etc.), some commuting/foraging habitat 
nearby 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_315 Moderate Several trees within woodland with potential roost features; 
commuting/foraging habitat nearby 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_314 Moderate Several trees within woodland with some roost potential, commuting and 
foraging habitat nearby 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_308_Photo1 Moderate Mature ivy clad sycamore with splits and cracks; adjacent to stream within 
grassland area; commuting and foraging habitat available nearby 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_310_Photo1  
Low 

Mature ivy clad sycamore with limited trunk/branch width available for 
roosting; however good commuting/foraging habitat nearby 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_307_Photo1 Low Mature ivy clad oak, adjacent to stream and grassland. Commuting foraging 
habitat available. 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_309_Photo1 Low Mature ivy clad oak; adjacent to stream within grassland 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_306_Photo1 Moderate Mature ivy clad oak on edge of woodland adjacent to ditch. Grassland either 
side. Commuting foraging habitat available. 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_311_Photo1 Moderate Mature ivy clad oak with splits and cracks; adjacent to stream within 
grassland; good commuting and foraging habitat nearby 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_312_Photo1 Low Mature ivy clad oak adjacent to stream within grassland; good commuting 
and foraging habitat nearby 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_340_Photo1 Low Mature ivy clad oak, good commuting and foraging habitat. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_339_Photo1 Low Mature ivy clad oak, good commuting and foraging habitat. 03-Mar Apple iPhone 8 12-megapixel 
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OBJECTID_338_Photo1 Low Mature ivy clad sycamore, good commuting and foraging habitat. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_337_Photo1 Low Mature ivy clad oak, good commuting and foraging habitat. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_334_Photo1 Low Mature ivy clad oak, good commuting and foraging habitat. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_335_Photo1 Low Mature ivy clad oak, good commuting and foraging habitat. Limited roosting 
features. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_333_Photo1 Low Mature oak, good commuting and foraging habitat. Lack of roosting features 
available. 

03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_332_Photo1 Low Mature ivy clad oak, good commuting and foraging habitat. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_327_Photo1 Low Mature ivy clad oak, good commuting and foraging habitat. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_328_Photo1 Low Mature ivy clad oak, good commuting and foraging habitat. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_329_Photo1 Low Mature ivy clad oak, good commuting and foraging habitat. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_330_Photo1 Low Mature ivy clad oak, good commuting and foraging habitat. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_336_Photo1 Low Mature ivy clad oak, good commuting and foraging habitat. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_331_Photo1 Low Mature ivy clad oak, good commuting and foraging habitat. 03-Mar Apple iPhone 8 12-megapixel 

OBJECTID_115_Photo1 Low Mature ivy clad alder. PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_114_Photo1 Moderate Dead, fallen goat willow. Large cracks opened within trunk, suitable for small-
medium roost. Cracks recently formed. 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_116_Photo1 Moderate Veteran oak tree. Hollow, dead trunk with roost opportunities. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_117_Photo1 Moderate Veteran common oak tree. Hollow dead trunk, multiple roost spaces. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_113_Photo1 Low Mature ivy clad oak. PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_118_Photo1 Low Mature oak with large knot hole. Hole appears to be used as a bird nest site, 
therefore bat roosting suitability low. 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_119_Photo1 Low Pair of adjacent ivy clad oaks. Potential PRFs under bark. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_112_Photo1 Low Mature dead ivy-clad oak, potential PRFs located beneath. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_111_Photo1 Low Mature oak, small cracks and holes observed in dead limbs. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_110_Photo1 Low Mature ivy-clad oak, potential PRFs located beneath. Dead limb likely to 
contain PRFs 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_124_Photo1 Low Mature oak, small holes in upper dead branches. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_109_Photo1 Low Mature dead ivy-clad oak, potential PRFs located beneath. 16-Feb Apple iPhone 8 12-megapixel 
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OBJECTID_108_Photo1 Low Mature ivy-clad oak, potential PRFs located beneath. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_107_Photo1 Low Mature ivy-clad oak, potential PRFs located beneath. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_106_Photo1 Low Mature ivy-clad oak. Bark peeling from dead limbs. Potential PRFs beneath. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_121_Photo1 Low Mature ivy-clad oak, potential PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_123_Photo1 Low Mature ivy-clad oak, potential PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_122_Photo1  Mature ivy-clad oak, potential PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_125_Photo1 Low Mature ivy-clad oak, potential PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_126_Photo1 Low Mature ivy-clad oak, potential PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_120_Photo1 Low Mature ivy-clad oak, potential PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_127_Photo1  Mature ivy-clad oak. Potential PRFs beneath ivy. Cracked limb. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_128_Photo1 Low Mature ivy-clad oak. Potential PRFs beneath ivy. Large crack on trunk, 
potential roost site. 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_129_Photo1 Low Mature ivy-clad oak. Potential PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_130_Photo1 Low Mature ivy-clad oak. Potential PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_131_Photo1 Low Mature oak. Small holes visible in bole. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_136_Photo1 Low Mature oak with large hole in bole. Hole relatively exposed. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_135_Photo1 Low Mature ivy-clad oak. Potential PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_134_Photo1 Low Mature ivy-clad oak. Potential PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_133_Photo1 Moderate Mature oak, with large hollow area in trunk, and in lowest limb. Potentially 
large cavity. Potential for small-medium roost. 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_132_Photo1 Low Mature ivy-clad oak. Potential PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_91_Photo1 Low Mature oak, covered with dead ivy. Ivy provides PRFs. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_105_Photo1 Low May oak. Dead upper branches with small holes. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_99_Photo1 Low Mature oak, clad with dead ivy. PRFs beneath ivy. Poor connecting habitat. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_104_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_92_Photo1 Low Mature oak, covered in dead ivy. PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_93_Photo1 Low Mature so with cracks and dead ivy. Not 'moderate' due to lack of good 
connecting commuting habitat. 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_94_Photo1 Low Mature ivy clad oak. PRFs beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 
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OBJECTID_98_Photo1 Low Mature oak, clad with dead ivy. PRFs beneath ivy. Poor connecting habitat. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_97_Photo1 
OBJECTID_97_Photo2 

 
Low 

Mature oak, ivy clad. Flaking bark, may be PRFs beneath. Not 'moderate' due 
to isolation and lack of connecting habitat. Other trees along this line not 
listed as low for the same reason. 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_95_Photo1 Negligible Newly roofed buildings - unlikely to support roosting bats in roof space. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_100_Photo1 
OBJECTID_100_Photo2 

Moderate Common oak with dead trunk, very suitable cracks and holes. Available 
connecting habitat. 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_101_Photo1 Low Mature oak with dead upper branches. Small holes observed in these. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_102_Photo1 Low Mature oak with dead upper branches. Small holes observed in these. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_103_Photo1 Low Mature ivy-clad oak. PRFs possible beneath ivy. 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_96_Photo1 Moderate Farm buildings (5no.). Includes barn and farmhouse, good old roof spaces, 
with foraging habitat in immediate vicinity, although foraging habitat poor 
beyond this. 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_246_Photo1 Low Mature oak with splits and cracks. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_245_Photo1 Low Mature oak with splits and cracks. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_247_Photo1 Low Mature oak with splits and cracks. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_244_Photo1 Low Mature oak with splits and cracks 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_248_Photo1 Low Mature oak with splits and cracks. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_249_Photo1 
OBJECTID_249_Photo2 

Low Two mature oaks with splits and cracks. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_243_Photo1 Low Semi mature oak tree with some splits in trunk, within hedgerow. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_242_Photo1 Low Semi mature oak tree within hedgerow. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_241_Photo1 Low Mature oak with splits and cracks, near woodland. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_240_Photo1 Low Mature oak with splits and cracks, near woodland. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_239_Photo1 
OBJECTID_239_Photo2  

Low Mature oak with splits and cracks, near woodland. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_258_Photo1 Low Mature ivy clad oak with small visible knot holes. Small roosts may be 
present. 

01-Mar Apple iPhone 8 12-megapixel 
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OBJECTID_260_Photo1 Low Mature oak with small cavity under bark on dead limb. Small roost is 
possible. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_259_Photo1 Low Mature oak with small knot holes in upper limbs. Suitable for small roosts. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_262_Photo1 Low Mature ivy-clad oak with dead upper limbs, small crack visible. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_263_Photo1 Low Mature oak with dead upper limbs, small cracks visible. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_261_Photo1 Low Mature oak with dead upper limbs, small cracks visible. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_264_Photo1 Low Mature oak with dead crown, cracks and crevices present - but exposed. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_265_Photo1 Low Mature oak with two woodpecker holes in upper limbs, which could support 
small roosts. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_267_Photo1 Low Mature oak, one knot hole observed. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_266_Photo1 Low Mature oak with dead upper limbs, small cracks visible. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_270_Photo1 Low Mature ivy-clad oak, PRFs may be present beneath ivy. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_271_Photo1 
OBJECTID_271_Photo2 

Moderate Mature ivy-clad oak, with large crack in one limb and large opening beneath 
ivy in second limb. Potential for small-medium sized roost in second limb. 
Good connecting habitat along hedgeline. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_269_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_272_Photo1 Low Mature ivy-clad oak, PRFs may be present beneath ivy. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_268_Photo1 Low Mature oak tree clad with dead ivy, potential PRFs beneath. 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_287_Photo1 Moderate Renovated barn. Lots of gaps under roof tiles and in brick work. Potential for 
roost in roof space. Good connectivity to east, with foraging habitat. 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_290_Photo1 Low Mature ivy-clad oak. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_288_Photo1 
OBJECTID_288_Photo2 
OBJECTID_288_Photo3 

Moderate Mature oak tree with 3 bat boxes (1 fallen, not functioning). Evidence of use 
(staining) around 1 of the functioning boxes. Possible mitigation for barn 
conversion at bat feature 16? 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_289_Photo1 
OBJECTID_289_Photo2 

Moderate Mature elder tree with three bat boxes. No evidence of current use. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_293_Photo1 Low Mature ivy-clad oak. No cracks observed, but due to size and age may 
support opportunistic roosts. 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_294_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 02-Mar Apple iPhone 8 12-megapixel 
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OBJECTID_291_Photo1 Low Mature oak with large, central cavity suitable for small-medium roost in good 
connecting habitat. Not moderate due to suspected presence of owl roost. 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_292_Photo1 Moderate Mature alder with dead heartwood. Large cavity in centre approx. 3m high, 
further cracks in upper limbs. May be suitable for small-medium roost, 
although may be out-competed by nesting birds. Good foraging habitat along 
hedgeline and to nearby woodland east 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_303_Photo1 Low Mature oak with dead heart wood. Small cracks. Exposed, located on edge of 
woodland. 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_304_Photo1 Low Mature dead ivy-clad oak. PRFs may be present beneath ivy in dead trunk. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_295_Photo1 Low Mature ivy-clad ash. PRFs may be present beneath ivy. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_296_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_297_Photo1 Low Mature ivy-clad oak. Dead crown. PRFs may be present beneath ivy. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_298_Photo1 Low Mature ivy-clad oaks (2no). PRFs may be present beneath ivy. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_299_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_302_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_300_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_301_Photo1 Low Mature ivy-clad oak. Exposed crack approx. 3m above ground. Suitable for 
small roost. 

02-Mar Apple iPhone 8 12-megapixel 

OBJECTID_139_Photo1 
OBJECTID_139_Photo2 
OBJECTID_139_Photo3 
OBJECTID_139_Photo4 

Low Mature ivy clad oak and ash trees bordering field margin; scrub species 
including bramble, nettle, dock leaf as well as cocks foot 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_138_Photo1 
OBJECTID_138_Photo2 

Moderate Several mature ivy clad oak trees at edge of LNR woodland; good 
commuting/foraging habitat, ditch with standing water 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_137_Photo1 Low Group of 2 mature oak with splits and cracks, bordering road and woodland; 
good commuting/foraging habitat 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_140_Photo1 Low Mature ivy clad oak tree, on margins of small woodland, with arable field and 
grassland adjacent 

16-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  Habitat 
Suitability  

Description  Date  Camera  

OBJECTID_153_Photo1 
OBJECTID_153_Photo2 
OBJECTID_153_Photo3 

Low Group of 2 mature ivy clad oak on boundary of woodland and arable field. 
Good commuting/foraging habitat, less exposed/windy; scrub species 
nearby, nettle, bramble and ferns 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_141_Photo1 Low Mature oak tree with splits and cracks; on higher ground, exposed and 
windy. 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_142_Photo1 Low Mature oak ivy clad, located on exposed higher ground 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_152_Photo1 
OBJECTID_152_Photo2 

Low Group of 2 mature ivy clad oak, exposed and windy but some 
commuting/foraging habitat nearby 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_143_Photo1 Low Mature ivy clad oak, on exposed ground, windy 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_144_Photo1 Low Mature, ivy clad oak; exposed, higher ground, windy 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_151_Photo1 Low Group of mature oak with splits and cracks 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_150_Photo1 Low Mature ivy clad oak, with splits and cracks; some commuting/foraging 
habitat nearby, less exposed 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_145_Photo1 Low Mature ivy clad oak, still exposed and windy however set within a hedgerow 
with commuting/foraging habitat. 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_146_Photo1 Low Two mature ivy clad oak trees in a hedgerow with splits and cracks 16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_149_Photo1 Low Mature ivy clad oak within field boundary consisting of small hillock and 
some scattered trees 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_147_Photo1 Low Several mature oak within hedgerow, exposed and windy but some 
commuting/foraging habitat available 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_148_Photo1 Low Several mature ivy clad oak, exposed and windy, some commuting/foraging 
habitat nearby 

16-Feb Apple iPhone 8 12-megapixel 

OBJECTID_238_Photo1 Low Several mature ivy clad oaks 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_237_Photo1 
OBJECTID_237_Photo2 

Low Two mature ivy clad oaks in hedgerow. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_236_Photo1 Low Mature oak with splits and cracks 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_235_Photo1 Low Mature ivy clad oak tree 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_192_Photo1 Low Mature oak. Medium-sized exposed crack in trunk. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_196_Photo1 Low Mature oak, with crevices beneath flaking bark. 20-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  Habitat 
Suitability  

Description  Date  Camera  

OBJECTID_195_Photo1 Low Mature ivy clad oak. PRFs possible beneath ivy. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_194_Photo1 Low Mature oak, with good, sizeable crevices beneath flaking bark. Not moderate 
suitability due to isolated nature. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_191_Photo1 Low Open barn with exposed rafters. Good potential roost site, although no 
protection during colder weather. No roosts observed, could not check in 
detail due to access restrictions. Possible to check using bound inspection. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_193_Photo1 Low Mature oak with decaying trunk, good under bark on dead limbs. Exposed 
and near superior roosting habitat, so low suitability. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_190_Photo1 Low Ivy-clad mature oak. Small cracks and openings beneath bark. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_189_Photo1 Low Ivy-clad mature oak. Small cracks and openings beneath bark. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_188_Photo1 Low Ivy-clad mature oak. Small cracks and openings beneath bark. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_187_Photo1 Low Ivy-clad mature oak. Small cracks along bole beneath ivy. Tree exposed, but 
not far from good commuting / foraging resources. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_186_Photo1 Low Ivy-clad mature oak. Small cracks and openings beneath bark. Tree exposed, 
but not far from good commuting / foraging resources. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_185_Photo1 Low Ivy-clad mature oak. Small cracks and openings beneath bark and on trunk. 
Tree exposed, but not far from good commuting / foraging resources. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_184_Photo1 
OBJECTID_184_Photo2 

Low Ivy-clad mature oak. Small cracks and openings along upper limbs and trunk, 
plus potential PRFs beneath ivy. Tree exposed, but not far from good 
commuting / foraging resource. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_234_Photo1 Low Group of mature ivy clad oaks in hedgerow. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_183_Photo1 Low Ivy-clad mature oak. Small cracks and openings beneath bark. Tree exposed, 
but not far from good commuting / foraging resources. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_182_Photo1 Low Ivy-clad mature oak. Small cracks and openings beneath bark. Tree exposed, 
but not far from good commuting / foraging resources. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_233_Photo1 Low Several mature oak along the road. Trees contain small splits and cracks. 22-Feb Apple iPhone 8 12-megapixel 

OBJECTID_232 NO 
PHOTO 

Moderate Mature oaks within hedgerow in between arable land. Several trees with 
multiple splits and cracks. 

22-Feb Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  Habitat 
Suitability  

Description  Date  Camera  

OBJECTID_181_Photo1 Low Ivy-clad mature oak. Dead ivy provides PRFs beneath. Tree exposed, but not 
far from good commuting / foraging resources. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_197_Photo1 Low Mature oak, clad with dead ivy. PRFs may be present beneath ivy. Only roost 
feature along this good foraging / commuting route. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_207_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy around dead limb. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_208_Photo1  Mature ivy-clad oak. Small cracks and crevices located around dead limbs. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_209_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_180_Photo1 Low Ivy-clad mature oak. Small cracks and openings beneath bark. Tree exposed, 
but not far from good commuting /foraging resources. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_206_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_204_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy, 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_203_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy, 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_202_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy, 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_205_Photo1 Low Mature oak, small cracks around old limbs, suitable to support small roost 
only. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_201_Photo1 Moderate Large, mature oak with dense ivy-cladding. Dead limbs visible. Likely to be 
potentially medium-sized, well protected spaces inside, along good 
commuting habitat. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_200_Photo1 Low Mature ivy-clad oak, small cracks visible around dead branch. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_199_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy, 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_198_Photo1 Low Mature oak with crack and crevices in trunk. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_279_Photo1 Low Mature oak, adjacent to road, some splits and cracks, localised commuting 
and foraging habitat nearby 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_280_Photo1 Low Mature ivy clad oak, linear features available for commuting and foraging 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_281_Photo1 Low Mature ivy clad oak with some linear features for commuting and foraging 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_286_Photo1 Low Ivy clad oak in hedgerow adjacent to grassland with recently tilled earth. 
Woodland with ditch and pond nearby. commuting and foraging habitat 
nearby. 

01-Mar Apple iPhone 8 12-megapixel 
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Plate Ref (Object ID)  Habitat 
Suitability  

Description  Date  Camera  

OBJECTID_278 NO 
PHOTO 

Low Mature ivy clad oak within scrub hedgerow, adjacent to grassland area. Good 
commuting, foraging habitat nearby. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_285_Photo1 Low Ivy clad oak, next to woodland and ditch, commuting and foraging habitat 
nearby. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_284_Photo1 Low Ivy clad oak, next to woodland and ditch, commuting and foraging habitat 
nearby. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_282_Photo1  
Low 

Mature ivy clad oak, adjacent to arable crop and woodland with ditch 
network and pond. Linear features for commuting and foraging. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_283_Photo1 Low Ivy clad oak 01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_274_Photo1  
Low 

Mature ivy clad oak with splits and cracks, exposed, however some linear 
features nearby as well as small woodland for commuting and foraging. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_275_Photo1 Low Mature ivy clad oak on edge of small copse and arable field. Some foraging 
habitat nearby 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_276_Photo1 Moderate Barn buildings with gaps. Some semi mature trees nearby, some commuting 
and foraging potential. 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_273_Photo1 
OBJECTID_273_Photo2 

Low Semi natural woodland; mature and semi mature oak and sycamore; limited 
roost features available, though some mature ivy clad trees present; 
extensive ditch system nearby so some commuting and/or foraging potential 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_277 NO 
PHOTO 

Low Derelict brick building, part ivy clad, lack of holes and cracks, and no linear 
features nearby, exposed location 

01-Mar Apple iPhone 8 12-megapixel 

OBJECTID_213_Photo1 Low Dead ash trunk, clad with ivy. Small cracks observed in bole. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_214_Photo1 Moderate Ash with a series of holes in trunk, roosts spaces inside the bole possible. 
Good connecting habitat along hedgeline. 

21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_212_Photo1 Low Mature ivy-clad oak. PRFs may be present, due to density of ivy cover. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_211_Photo1 Low Mature oak with small cracks in the bole. Good connecting habitat to the 
north. 

21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_210_Photo1 Moderate House and outbuilding c.80 years old, potential roost spaces with roofs once 
of both buildings. No fields signs observed. 

21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_219_Photo1 Low Mature ivy-clad oak. PRFs possible beneath ivy. 21-Feb Apple iPhone 8 12-megapixel 
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OBJECTID_218_Photo1 Low Mature ivy-clad oak. PRFs possible beneath ivy. One of a line of ivy-clad oaks, 
no visible cracks or mature ivy visible on the others. 

21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_220_Photo1 Low Mature ivy-clad oak. PRFs possible beneath ivy. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_217_Photo1 Low Mature ivy-clad oak. PRFs possible beneath ivy. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_216_Photo1 Low Mature ivy-clad oak, with cracks visible along limbs. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_221_Photo1 Low Mature ivy-clad oak. PRFs possible beneath ivy. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_222_Photo1 Low Mature ivy-clad oak. PRFs possible beneath ivy. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_223_Photo1 Low Mature oak with hollow trunk. Roosting space inside cavity 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_215_Photo1 Low Mature ivy-clad oak. PRFs may be present beneath ivy. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_224_Photo1 Low Mature ivy-clad oak. PRFs possible beneath ivy. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_225_Photo1 Low Mature ivy-clad oak. PRFs possible beneath ivy. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_226_Photo1 Low Mature ivy-clad oak. PRFs possible beneath ivy. 21-Feb Apple iPhone 8 12-megapixel 

OBJECTID_228_Photo1 Low Dead ivy clad oaks within a hedgerow. 20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_227_Photo1 Low Semi mature ivy clad oak within short section of hedgerow, adjacent to 
house/gardens. Limited commuting/foraging habitat with wind exposure. 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_229_Photo1 Moderate Old disused shed and farm buildings with cracks and gaps, adjacent to scrub, 
some commuting/foraging habitat nearby 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_230_Photo1 Low Semi mature, ivy clad trees within hedgerow (surveyed from a distance so 
species difficult to determine); some potential commuting/foraging habitat 
nearby 

20-Feb Apple iPhone 8 12-megapixel 

OBJECTID_231_Photo1 
OBJECTID_231_Photo2 
OBJECTID_231_Photo3 
OBJECTID_231_Photo4 

Low Ruined building, ivy covered with limited roosting features; little to no 
commuting/foraging habitat nearby: surrounding area is windy and exposed 

20-Feb Apple iPhone 8 12-megapixel 
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Glossary 

BDMPS Biologically Defined Minimum Population Scale 
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EATL East Anglia THREE Limited 
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NV West Norfolk Vanguard West 
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Offshore export cables The cables which transmit electricity from the offshore electrical platform to 

the landfall. 

Offshore project area The overall area of Norfolk Vanguard East, Norfolk Vanguard West and the 

provisional offshore cable corridor. 

The Applicant Norfolk Vanguard Limited. 
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Vanguard West. 

The project Norfolk Vanguard Offshore Wind Farm, including the onshore and offshore 

infrastructure. 
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13 OFFSHORE ORNITHOLOGY 

13.1 Introduction 

 This document provides revised offshore ornithology Cumulative Impact Assessment 

(CIA) and in-combination assessment (in relation to Habitats Regulation Assessment 

(HRA)) for Norfolk Vanguard Offshore Wind Farm, to update the assessments 

presented in the original Environmental Statement which formed part of the 

Development Consent Order (DCO) application for the project. This update has been 

prepared to take account of the final impact assessments submitted as part of the 

DCO applications for the Hornsea Project Three Offshore Wind Farm and Thanet 

Extension Offshore Wind Farm.  These data were not available at the point at which 

the cumulative impact assessment for Norfolk Vanguard was originally prepared and 

which was based, therefore, on impact estimates presented in the respective projects' 

Preliminary Environmental Impact Reports (PEIR). This document presents the 

updated cumulative and in-combination totals and assessment, reflecting each 

project’s final submissions.  

 It should also be noted that following an application for a Non-material Change (NMC) 

by Triton Knoll Offshore Wind Farm Limited, the Secretary of State (SoS) made The 

Triton Knoll Offshore Wind Farm (Amendment) Order 2018 (SI: 2018/929) on 3 August 

2018.  This reduces the total generating capacity of Triton Knoll Offshore Wind Farm 

from 1200MW to 900MW, and the maximum number of turbines from 288 to 90.  

While these changes will reduce the predicted impacts of Triton Knoll OWF on 

seabirds, no revised quantitative assessment was presented in support of the NMC 

and the final turbine specifications are not available. Therefore, while it is almost 

certain that impacts will be reduced at Triton Knoll OWF, it is not currently possible to 

estimate with certainty the reduction in cumulative impacts which will result. 

Nonetheless, it should be kept in mind that the updated cumulative assessment 

provided in this report includes precaution due to over-estimation of impacts at Triton 

Knoll OWF. 

 Only those aspects of the cumulative assessment for which the Hornsea Project 

Three and Thanet Extension final submissions and PEIR were different have been 

updated. These sections are: 

• Cumulative displacement for red-throated diver, razorbill, guillemot and puffin; 

• Cumulative collisions for gannet, kittiwake, lesser black-backed gull and great 

black-backed gull. 

• In-combination impacts on the Greater Wash SPA (red-throated diver 

displacement), Alde-Ore Estuary SPA (lesser black-backed gull collisions) and the 

Flamborough and Filey Coast pSPA (gannet and kittiwake collisions). 

 All other aspects of the assessment remain as presented in the original submission. 
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13.2 Cumulative Impacts 

13.2.1 Cumulative displacement 

 Red-throated diver 

 Cumulative red-throated diver displacement mortality has been calculated for wind 

farms in the former East Anglia zone which have the potential to contribute to a 

cumulative effect. This has been conducted using the same precautionary 

magnitudes of displacement (80%) and mortality (5%) applied to all birds within the 

4km Norfolk Vanguard wind farm buffer. 

 The red-throated diver displacement mortality across wind farms in the East Anglia 

Zone is presented in Table 13.2. Displacement from these wind farms is considered 

to be the most likely source of cumulative impact in combination with Norfolk 

Vanguard. However, there is potential for other wind farms in the southern North 

Sea (e.g. Round 1 and 2 projects) to also contribute to cumulative red-throated diver 

displacement. Table 13.1 summarises the results of a review of older project 

environmental statements.  

Table 13.1 Summary of red-throated diver assessments for wind farms in the southern North Sea 
(excluding former East Anglia zone wind farms) with potential to contribute to a cumulative 
operational displacement impact.  

Wind farm Year 

turbines 

installed  

Red-throated 

diver assessment 

method 

Estimated no. of red-

throated diver 

mortalities due to 

displacement 

Conclusion for NV 

cumulative 

assessment 

Scroby Sands 2004 None No number presented Part of baseline 

Kentish Flats 2005 Qualitative No number presented Part of baseline 

Lynn & Inner Dowsing 2009 Qualitative No number presented Part of baseline 

Gunfleet Sands 2010 Qualitative very small' Part of baseline 

Thanet 2010 Quantitative <1 Part of baseline 

Sheringham Shoal 2011 None No number presented Part of baseline 

Greater Gabbard 2012 Quantitative 16 Part of baseline 

London Array 2012 Qualitative No number presented Part of baseline 

Lincs 2012 Qualitative No number presented Part of baseline 

Kentish Flats Extension 2015 Qualitative No number presented Assumed very small 

Galloper 2017 Quantitative 5.5 Very small impact 
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Wind farm Year 

turbines 

installed  

Red-throated 

diver assessment 

method 

Estimated no. of red-

throated diver 

mortalities due to 

displacement 

Conclusion for NV 

cumulative 

assessment 

Dudgeon 2017 Not assessed No number presented Assumed very small 

Race Bank 2017 Not assessed No number presented Assumed very small 

Triton Knoll NA Not assessed No number presented Assumed very small 

Thanet Extension NA Quantitative 1-9 Very small impact 

 Wind farms at which turbines were installed before or during 2012 are considered to 

form part of the Norfolk Vanguard baseline, since any displacement effect will have 

occurred at these sites prior to the first nonbreeding period surveyed at Norfolk 

Vanguard (2012-2013) and therefore any modifications in the red-throated diver 

distribution and densities will be fully reflected in this assessment. 

 Of the remaining projects (Kentish Flats Extension, Galloper, Dudgeon, Race Bank, 

Triton Knoll and Thanet Extension), only three projects assessed displacement 

impacts for red-throated diver and only two of these included an estimate of the 

number of individuals expected to be affected; Galloper and Thanet Extension. In 

total, these assessments indicated that very small numbers (total 6.5 to 14.5) would 

be at risk of mortality. This total has been included in the cumulative assessment, 

together with the former East Anglia zone wind farms.  

 The cumulative red-throated diver displacement mortality total combines several 

sources of precaution:  

• Each wind farm assessment has assumed that all birds within 4km of the wind 

farm lease boundary are potentially affected, whereas the evidence suggests 

displacement declines with distance from wind farm boundaries and in some 

cases has been reported as zero by 2km; 

• It includes an unknown degree of double counting across seasons since some 

individuals will be present within more than one season; 

• The Norfolk Vanguard East 4km buffer includes part of the East Anglia THREE 

wind farm and 4km buffer and vice versa so including both sites double counts 

birds in the overlapping area; and 

• Half of the total was predicted to occur during the spring migration period when 

the potential consequences of displacement are expected to be much lower due 

to the brief duration that birds spend in the area at this time. 
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Table 13.2 Red-throated diver cumulative displacement mortality calculated on the basis of a 
precautionary assumption of 80% displacement within 4km of the wind farm and 5% mortality of 
displaced individuals. 

Wind farm Autumn Midwinter Spring Annual 

Older projects (see Table 13.1) N/A N/A N/A 6.5 – 14.5 

East Anglia ONE 2 4 6 12 

East Anglia THREE 2 1 8 11 

Norfolk Vanguard East 2 1 5 8 

Norfolk Vanguard West 0 13 8 21 

Total 6 19 27 58.5 – 66.5 

 The largest Biologically Defined Minimum Population Scale (BDMPS) for red-throated 

diver is 13,277 (Furness, 2015). At the average baseline mortality rate for red-

throated diver of 0.228, the number of individuals expected to die is 3,027 (13,277 x 

0.228).  The addition of a maximum of 66.5 to this would increase the mortality rate 

by 2.2%.  The biogeographic population for red-throated diver is 27,000 (Furness, 

2015). At the average baseline mortality rate for red-throated diver of 0.228, the 

number of individuals expected to die is 6,156 (27,000 x 0.228).  The addition of a 

maximum of 66.5 to this would increase the mortality rate by 1.1%. Therefore, 

against the smaller BDMPS population the worst case mortality would result in an 

increase in background mortality of just over 2%, while against the biogeographic 

population the increase would be just over the 1% threshold of detectability.  

 The assessment methodology makes no allowance for the fact that turbine densities 

(and hence the negative stimulus to which the birds respond) within the built wind 

farms will be much lower than the worst case designs on which the projects were 

consented. For example, East Anglia ONE was originally assessed on the basis of 333 

turbines; this was reduced to 240 for consent and it is currently being constructed 

with 102. Thus, the final wind farm will have less than one third the original number 

of proposed (and assessed) turbines. This will almost certainly reduce the magnitude 

of displacement. The total also includes an unrealistic worst case scenario for 

Norfolk Vanguard with complete displacement from both NV East and NV West. In 

reality, it is more reasonable to assume that combined displacement would lie 

between the values obtained for NV East and NV West (i.e. rather than the sum total 

of 29, this would be between 8 and 21). 

 To inform the combinations of displacement and mortality which result in increases 

in background mortality for the smaller BDMPS population of <1% and between 1% 

and 2% for the total mortality in Table 13.2, a displacement matrix with highlighted 

cells has been produced (Table 13.3). This indicates that, for example, cumulative 

displacement of 70% combined with 2% mortality, or 50% displacement and 3% 

mortality would result in increases below 1% in background mortality. 
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Table 13.3 Red-throated diver cumulative displacement matrix. Levels of mortality which would 
increase the baseline mortality of the smaller BDMPS population by percentage thresholds 
indicated by shading: green <1%; orange >1% and <2%; clear >2%.  Note that the figures in the cells 
have been extrapolated from the cumulative total at 80% displaced and 5% mortality of 66.5 

 Mortality 
(%) 

 Displacement (%) 

10 20 30 40 50 60 70 80 90 100 

1 2 3 5 7 8 10 12 13 15 17 

2 3 7 10 13 17 20 23 27 30 33 

3 5 10 15 20 25 30 35 40 45 50 

4 7 13 20 27 33 40 47 53 60 67 

5 8 17 25 33 42 50 58 67 75 83 

6 10 20 30 40 50 60 70 80 90 100 

7 12 23 35 47 58 70 81 93 105 116 

8 13 27 40 53 67 80 93 106 120 133 

9 15 30 45 60 75 90 105 120 135 150 

10 17 33 50 67 83 100 116 133 150 166 

 Given the various additive sources of precaution in this assessment, there is a very 

high likelihood that cumulative displacement would be lower than the worst case 

totals presented here, resulting in increases in background mortality below 1%, and 

thus the magnitude of cumulative displacement is assessed as negligible.  Therefore, 

as the species is of high sensitivity to disturbance, the cumulative impact significance 

would be minor adverse.  

 Puffin 

 Norfolk Vanguard East and Norfolk Vanguard West are located beyond the mean 

maximum foraging range of any puffin breeding colonies.  Outside the breeding 

season, puffins disperse from their breeding sites.  Large numbers are found 

throughout the North Sea in the nonbreeding season (defined as August to 

February).  It was during this period that numbers peaked on the Norfolk Vanguard 

site with a mean maximum of 112 individuals. The totals at risk on other North Sea 

wind farms are presented in Table 13.4. 

Table 13.4. Cumulative puffin numbers on wind farms in the North Sea (taken from EATL 2016). 

Project Breeding season Non-breeding season 

Aberdeen 42.0 81.7 

Beatrice 2858.0 2434.8 

Blyth Demonstration 235.0 122.8 

Dogger Bank Creyke Beck A 37.0 295.2 

Dogger Bank Creyke Beck B 102.0 742.9 

Dogger Bank Teesside A 34.0 273.0 

Dogger Bank Teesside B 35.0 328.7 

Dudgeon 1.0 3.2 
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Project Breeding season Non-breeding season 

East Anglia ONE 16.0 32.0 

East Anglia THREE 181.0 307.0 

Galloper 0.0 0.8 

Greater Gabbard 0.0 0.9 

Hornsea Project One 1070.0 1257.0 

Hornsea Project Two 468.0 2039.0 

Hornsea Project Three 253.0 127.0 

Humber Gateway 15.0 9.6 

Inch Cape 2956.0 2688.0 

Lincs and LID6 3.0 6.0 

London Array I & II 0.0 0.6 

Moray 2795.0 656.4 

Neart na Gaoithe 2562.0 2103.4 

Race Bank 1.0 9.6 

Seagreen A 4254.0 N/A 

Seagreen B 8262.0 N/A 

Sheringham Shoal 4.0 25.8 

Teesside 35.0 18.0 

Thanet 0.0 0.1 

Thanet Extension 0.0 0.0 

Triton Knoll* 23.0 70.7 

Westermost Rough 61.0 35.0 

Seasonal Total (Ex. NV) 26303 13668.8 

Annual Total (Ex. NV)  39972 

Norfolk Vanguard East 0 112 

Norfolk Vanguard West 0 0 

Seasonal Total (Inc. NV) 26303 13781 

Annual Total (Inc. NV)  40084 

* Note that these values reflect the consented wind farm design, not those for the reduced design in the 
amended order. 

 Natural England does not consider a single combination of displacement and 

mortality in their assessment of impact, instead advising presentation of the ranges 

from 0 to 100% as provided in this note. However, evidence in support of the use of 

a precautionary displacement rate of 70% with a 1% mortality rate for puffin was 

presented in the Norfolk Vanguard ES Chapter 13. For the current assessment  

application of this level of impact indicates that the baseline mortality rate for the 

relevant populations (North Sea BDMPS) would increase by less than 1% (Table 

13.5).  
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Table 13.5. Puffin cumulative displacement matrix. Levels of mortality which would increase the baseline mortality by percentage thresholds indicated 
by shading: green <1%; orange >1% and <2%; pink >2% and <3%; clear >3%:  

 Mortality (%) 

1 2 3 4 5 6 7 8 9 10 20 25 30 40 50 60 70 80 90 100 

D
is

p
la

ce
m

en
t 

(%
) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 8 16 24 32 40 48 56 64 72 80 160 200 241 321 401 481 561 641 722 802 

4 16 32 48 64 80 96 112 128 144 160 321 401 481 641 802 962 1122 1283 1443 1603 

6 24 48 72 96 120 144 168 192 216 241 481 601 722 962 1203 1443 1684 1924 2165 2405 

8 32 64 96 128 160 192 224 257 289 321 641 802 962 1283 1603 1924 2245 2565 2886 3207 

10 40 80 120 160 200 241 281 321 361 401 802 1002 1203 1603 2004 2405 2806 3207 3608 4008 

12 48 96 144 192 241 289 337 385 433 481 962 1203 1443 1924 2405 2886 3367 3848 4329 4810 

14 56 112 168 224 281 337 393 449 505 561 1122 1403 1684 2245 2806 3367 3928 4489 5051 5612 

16 64 128 192 257 321 385 449 513 577 641 1283 1603 1924 2565 3207 3848 4489 5131 5772 6413 

18 72 144 216 289 361 433 505 577 649 722 1443 1804 2165 2886 3608 4329 5051 5772 6494 7215 

20 80 160 241 321 401 481 561 641 722 802 1603 2004 2405 3207 4008 4810 5612 6413 7215 8017 

25 100 200 301 401 501 601 701 802 902 1002 2004 2505 3006 4008 5010 6013 7015 8017 9019 10021 

30 120 241 361 481 601 722 842 962 1082 1203 2405 3006 3608 4810 6013 7215 8418 9620 10823 12025 

40 160 321 481 641 802 962 1122 1283 1443 1603 3207 4008 4810 6413 8017 9620 11223 12827 14430 16034 

50 200 401 601 802 1002 1203 1403 1603 1804 2004 4008 5010 6013 8017 10021 12025 14029 16034 18038 20042 

60 241 481 722 962 1203 1443 1684 1924 2165 2405 4810 6013 7215 9620 12025 14430 16835 19240 21645 24050 

70 281 561 842 1122 1403 1684 1964 2245 2525 2806 5612 7015 8418 11223 14029 16835 19641 22447 25253 28059 

80 321 641 962 1283 1603 1924 2245 2565 2886 3207 6413 8017 9620 12827 16034 19240 22447 25654 28860 32067 

90 361 722 1082 1443 1804 2165 2525 2886 3247 3608 7215 9019 10823 14430 18038 21645 25253 28860 32468 36075 

100 401 802 1203 1603 2004 2405 2806 3207 3608 4008 8017 10021 12025 16034 20042 24050 28059 32067 36075 40084 



 

October 2018  Norfolk Vanguard Offshore Wind Farm  

  Page 8 

 

 Consequently, the potential cumulative annual displacement mortality for puffin 

would not materially alter the background mortality of the population and would be 

undetectable.  Therefore, the magnitude of effect is assessed as negligible.  As the 

species is of low to medium sensitivity to disturbance, the impact significance is 

negligible to minor adverse. 

 Razorbill 

 Norfolk Vanguard East and Norfolk Vanguard West are located beyond the mean 

maximum foraging range of any razorbill breeding colonies.  Outside the breeding 

season, razorbills migrate from their breeding sites.  Large numbers are found 

throughout the North Sea in the nonbreeding seasons (covering the period from 

August to March).  The annual total of razorbills at risk of displacement on the 

Norfolk Vanguard site (combined across the breeding season and all the 

nonbreeding seasons) was a mean maximum of 3,296 individuals. The annual total of 

razorbills at risk on other North Sea wind farms are presented in Table 13.6. 

Table 13.6. Cumulative razorbill numbers on wind farms in the North Sea (from EATL 2016).  

Project 
Breeding 
season 

Post-breeding 
season 

Non-breeding 
season 

Pre-breeding 
season 

Aberdeen 161.0 64.4 7.3 25.7 

Beatrice 873.0 833.0 555.3 833.0 

Blyth Demonstration 121.0 90.9 60.6 90.9 

Dogger Bank Creyke Beck A 1250.0 1576.0 1728.0 4149.0 

Dogger Bank Creyke Beck B 1538.0 2097.0 2143.0 5118.7 

Dogger Bank Teesside A 834.0 310.3 958.5 1919.0 

Dogger Bank Teesside B 1153.0 592.3 1426.0 2953.3 

Dudgeon 256.0 346.1 745.4 346.1 

East Anglia ONE 16.0 26.0 154.5 336.0 

East Anglia THREE 1807.0 1122.0 1499.0 1524.0 

Galloper 44.0 43.0 105.5 394.0 

Greater Gabbard 0.0 0.0 387.3 83.8 

Hornsea Project One 1109.0 4812.3 1517.5 1802.8 

Hornsea Project Two 2511.0 4220.5 719.5 1668.0 

Hornsea Project Three 630.0 2020.0 3649.0 1236.0 

Humber Gateway 27.0 20.0 13.4 20.0 

Inch Cape 1436.0 2870.0 651.0 N/A 

Lincs and LID6 45.0 33.5 22.3 33.5 

London Array I & II 14.0 20.4 13.6 20.4 

Moray 2423.0 1102.6 30.2 168.3 

Neart na Gaoithe 331.0 5492.4 507.8  

Race Bank 28.0 42.0 28.0 42.0 

Seagreen A 3208.0 N/A N/A N/A 

Seagreen B 886.0 N/A N/A N/A 

Sheringham Shoal 106.0 1343.0 211.3 30.2 

Teesside 16.0 61.5 1.9 20.0 

Thanet 3.0 0.0 13.6 20.9 

Thanet Extension N/A N/A 34.0 50.0 

Triton Knoll* 40.0 253.7 854.5 116.7 

Westermost Rough 91.0 121.3 151.6 90.9 

Seasonal Total (Ex. NV) 20957 29514.2 18189.6 23093 
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Project 
Breeding 
season 

Post-breeding 
season 

Non-breeding 
season 

Pre-breeding 
season 

Annual Total (Ex. NV)     91754 

Norfolk Vanguard East 599 491 279 752 

Norfolk Vanguard West 280 375 348 172 

Seasonal Total (Inc. NV) 21836 30380.2 18816.6 24017 

Annual Total (Inc. NV)    95049.93 

* Note that these values reflect the consented wind farm design, not those for the reduced design in the 
amended order. 

 Natural England does not consider a single combination of displacement and 

mortality in their assessment of impact, instead advising presentation of the ranges 

from 0 to 100% as provided in this note. However, evidence in support of the use of 

a precautionary displacement rate of 70% with a 1% mortality rate for razorbill was 

presented in the Norfolk Vanguard ES Chapter 13. For the current cumulative 

assessment presented in Table 13.7, application of this level of impact indicates that 

the baseline mortality rate for the relevant populations (North Sea BDMPS) would 

increase by less than 1% (Table 13.7). 

 Consequently, the potential cumulative annual displacement mortality for razorbill 

would not materially alter the background mortality of the population and would be 

undetectable.  Therefore, the magnitude of effect is assessed as negligible.  As the 

species is of medium sensitivity to disturbance, the impact significance is minor 

adverse. 

 



 

October 2018  Norfolk Vanguard Offshore Wind Farm  

  Page 10 

 

Table 13.7. Razorbill cumulative displacement matrix. Levels of mortality which would increase the baseline mortality by percentage thresholds 
indicated by shading: green <1%; orange >1% and <2%; pink >2% and <3%; clear >3%:  

 Mortality (%) 

1 2 3 4 5 6 7 8 9 10 20 25 30 40 50 60 70 80 90 100 

D
is

p
la

ce
m

en
t 

(%
) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 19 38 57 76 95 114 133 152 171 190 380 475 570 760 950 1141 1331 1521 1711 1901 

4 38 76 114 152 190 228 266 304 342 380 760 950 1141 1521 1901 2281 2661 3042 3422 3802 

6 57 114 171 228 285 342 399 456 513 570 1141 1426 1711 2281 2851 3422 3992 4562 5133 5703 

8 76 152 228 304 380 456 532 608 684 760 1521 1901 2281 3042 3802 4562 5323 6083 6844 7604 

10 95 190 285 380 475 570 665 760 855 950 1901 2376 2851 3802 4752 5703 6653 7604 8554 9505 

12 114 228 342 456 570 684 798 912 1027 1141 2281 2851 3422 4562 5703 6844 7984 9125 10265 11406 

14 133 266 399 532 665 798 931 1065 1198 1331 2661 3327 3992 5323 6653 7984 9315 10646 11976 13307 

16 152 304 456 608 760 912 1065 1217 1369 1521 3042 3802 4562 6083 7604 9125 10646 12166 13687 15208 

18 171 342 513 684 855 1027 1198 1369 1540 1711 3422 4277 5133 6844 8554 10265 11976 13687 15398 17109 

20 190 380 570 760 950 1141 1331 1521 1711 1901 3802 4752 5703 7604 9505 11406 13307 15208 17109 19010 

25 238 475 713 950 1188 1426 1663 1901 2139 2376 4752 5941 7129 9505 11881 14257 16634 19010 21386 23762 

30 285 570 855 1141 1426 1711 1996 2281 2566 2851 5703 7129 8554 11406 14257 17109 19960 22812 25663 28515 

40 380 760 1141 1521 1901 2281 2661 3042 3422 3802 7604 9505 11406 15208 19010 22812 26614 30416 34218 38020 

50 475 950 1426 1901 2376 2851 3327 3802 4277 4752 9505 11881 14257 19010 23762 28515 33267 38020 42772 47525 

60 570 1141 1711 2281 2851 3422 3992 4562 5133 5703 11406 14257 17109 22812 28515 34218 39921 45624 51327 57030 

70 665 1331 1996 2661 3327 3992 4657 5323 5988 6653 13307 16634 19960 26614 33267 39921 46574 53228 59881 66535 

80 760 1521 2281 3042 3802 4562 5323 6083 6844 7604 15208 19010 22812 30416 38020 45624 53228 60832 68436 76040 

90 855 1711 2566 3422 4277 5133 5988 6844 7699 8554 17109 21386 25663 34218 42772 51327 59881 68436 76990 85545 

100 950 1901 2851 3802 4752 5703 6653 7604 8554 9505 19010 23762 28515 38020 47525 57030 66535 76040 85545 95050 
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 Guillemot 

 Norfolk Vanguard East and Norfolk Vanguard West are located beyond the mean 

maximum foraging range of any guillemot breeding colonies.  Outside the breeding 

season, guillemots disperse from their breeding sites.  Large numbers are found 

throughout the North Sea in the nonbreeding season (defined as August to 

February).  It was during this period that numbers peaked on the Norfolk Vanguard 

site with a mean maximum of 4,776 individuals (Table 13.8). 

Table 13.8. Cumulative guillemot numbers on North Sea wind farms (from EATL 2016).  

Project 
Breeding 
season 

Non-breeding 
season 

Aberdeen 547.0 225.0 

Beatrice 13610.0 2755.0 

Blyth Demonstration 1220.0 1321.0 

Dogger Bank Creyke Beck A 5407.0 6142.0 

Dogger Bank Creyke Beck B 9479.0 10621.0 

Dogger Bank Teesside A 3283.0 2268.0 

Dogger Bank Teesside B 5211.0 3701.0 

Dudgeon 334.0 542.0 

East Anglia ONE 274.0 640.0 

East Anglia THREE 1744.0 2859.0 

Galloper 305.0 593.0 

Greater Gabbard 345.0 548.0 

Hornsea Project One 9836.0 8097.0 

Hornsea Project Two 7735.0 13164.0 

Hornsea Project Three 13374.0 17772.0 

Humber Gateway 99.0 138.0 

Inch Cape 4371.0 3177.0 

Lincs and LID6 582.0 814.0 

London Array I & II 192.0 377.0 

Moray 9820.0 547.0 

Neart na Gaoithe 1755.0 3761.0 

Race Bank 361.0 708.0 

Seagreen A 16500.0 N/A 

Seagreen B 16054.0 N/A 

Sheringham Shoal 390.0 715.0 

Teesside 267.0 901.0 

Thanet 18.0 124.0 

Thanet Extension 49.0 837.0 

Triton Knoll* 425.0 746.0 

Westermost Rough 347.0 486.0 

Seasonal Total (Ex. NV) 123934 84579 

Annual Total (Ex. NV)  208513 

Norfolk Vanguard East  2931 2197 

Norfolk Vanguard West 1389 2579 

Seasonal Total (Inc. NV) 128254 89355 

Annual Total (Inc. NV)  217609 

* Note that these values reflect the consented wind farm design, not those for the reduced design in the 
amended order. 
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Table 13.9 Guillemot cumulative displacement matrix. Levels of mortality which would increase the baseline mortality by percentage thresholds 
indicated by shading: green <1%; orange >1% and <2%; pink >2% and <3%; clear >3%: 

 Mortality (%) 

1 2 3 4 5 6 7 8 9 10 20 25 30 40 50 60 70 80 90 100 

D
is

p
la

ce
m

en
t 

(%
) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 44 87 131 174 218 261 305 348 392 435 870 1088 1306 1741 2176 2611 3047 3482 3917 4352 

4 87 174 261 348 435 522 609 696 783 870 1741 2176 2611 3482 4352 5223 6093 6963 7834 8704 

6 131 261 392 522 653 783 914 1045 1175 1306 2611 3264 3917 5223 6528 7834 9140 10445 11751 13057 

8 174 348 522 696 870 1045 1219 1393 1567 1741 3482 4352 5223 6963 8704 10445 12186 13927 15668 17409 

10 218 435 653 870 1088 1306 1523 1741 1958 2176 4352 5440 6528 8704 10880 13057 15233 17409 19585 21761 

12 261 522 783 1045 1306 1567 1828 2089 2350 2611 5223 6528 7834 10445 13057 15668 18279 20890 23502 26113 

14 305 609 914 1219 1523 1828 2133 2437 2742 3047 6093 7616 9140 12186 15233 18279 21326 24372 27419 30465 

16 348 696 1045 1393 1741 2089 2437 2785 3134 3482 6963 8704 10445 13927 17409 20890 24372 27854 31336 34817 

18 392 783 1175 1567 1958 2350 2742 3134 3525 3917 7834 9792 11751 15668 19585 23502 27419 31336 35253 39170 

20 435 870 1306 1741 2176 2611 3047 3482 3917 4352 8704 10880 13057 17409 21761 26113 30465 34817 39170 43522 

25 544 1088 1632 2176 2720 3264 3808 4352 4896 5440 10880 13601 16321 21761 27201 32641 38082 43522 48962 54402 

30 653 1306 1958 2611 3264 3917 4570 5223 5875 6528 13057 16321 19585 26113 32641 39170 45698 52226 58754 65283 

40 870 1741 2611 3482 4352 5223 6093 6963 7834 8704 17409 21761 26113 34817 43522 52226 60931 69635 78339 87044 

50 1088 2176 3264 4352 5440 6528 7616 8704 9792 10880 21761 27201 32641 43522 54402 65283 76163 87044 97924 108805 

60 1306 2611 3917 5223 6528 7834 9140 10445 11751 13057 26113 32641 39170 52226 65283 78339 91396 104452 117509 130565 

70 1523 3047 4570 6093 7616 9140 10663 12186 13709 15233 30465 38082 45698 60931 76163 91396 106628 121861 137094 152326 

80 1741 3482 5223 6963 8704 10445 12186 13927 15668 17409 34817 43522 52226 69635 87044 104452 121861 139270 156678 174087 

90 1958 3917 5875 7834 9792 11751 13709 15668 17626 19585 39170 48962 58754 78339 97924 117509 137094 156678 176263 195848 

100 2176 4352 6528 8704 10880 13057 15233 17409 19585 21761 43522 54402 65283 87044 108805 130565 152326 174087 195848 217609 
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 Natural England does not consider a single combination of displacement and 

mortality in their assessment of impact, instead advising presentation of the ranges 

from 0 to 100% as provided in this note. However, evidence in support of the use of 

a precautionary displacement rate of 70% with a 1% mortality rate for guillemot was 

presented in the Norfolk Vanguard ES Chapter 13. For the current cumulative 

assessment presented in Table 13.9, application of this level of impact indicates that 

the baseline mortality rate for the relevant populations (North Sea BDMPS) would 

increase by less than 1%. 

 Consequently, the potential cumulative annual displacement mortality for guillemot 

would not materially alter the background mortality of the population and would be 

undetectable.  Therefore, the magnitude of effect is assessed as negligible.  As the 

species is of medium sensitivity to disturbance, the impact significance is minor 

adverse. 

13.2.2 Cumulative assessment of collision risk 

 Gannet 

 The cumulative gannet collision risk prediction is set out in the form of a ‘tiered 

approach’ in Table 13.10.  This collates collision predictions from other wind farms 

which may contribute to the cumulative total.  This table takes the recently 

submitted wind farm assessment for East Anglia THREE as its starting point and adds 

the Norfolk Vanguard predictions. It also includes the final submission estimates for 

the Hornsea Project Three and Thanet Extension wind farms. 

 The cumulative totals of collision mortality in each season, and summed across 

seasons, are presented in Table 13.10.  Assessments at other wind farms have been 

conducted using a range of avoidance rates and alternative collision model Options.  

In order to simplify interpretation of the data across sites and also to bring these 

assessments up to date with the current Natural England Advice, the values in Table 

13.10 are those estimated using the Band model Option 1 (or 2, if that was the one 

presented) standardised at an avoidance rate of 98.9%.  The worst case scenario for 

Norfolk Vanguard East has been included along with the revised cumulative total.  

Table 13.10 Cumulative Collision Risk Assessment for gannet 

Tier Wind farm Breeding Autumn Spring Annual 

  CRM Total CRM Total CRM Total CRM Total 

1 Beatrice Demonstrator 0.6 0.6 0.9 0.9 0.7 0.7 2.2 2.2 

1 Greater Gabbard 14.0 14.5 8.8 9.7 4.8 5.5 27.5 29.7 

1 Gunfleet Sands 0.0 14.5 0.0 9.7 0.0 5.5 0.0 29.7 

1 Kentish Flats 1.4 15.9 0.8 10.5 1.1 6.6 3.3 33.0 

1 Lincs 2.1 18.0 1.3 11.8 1.7 8.3 5.0 38.0 

1 London Array 2.3 20.3 1.4 13.2 1.8 10.1 5.5 43.5 

1 Lynn and Inner Dowsing 0.2 20.5 0.1 13.3 0.2 10.3 0.5 44.1 

1 Scroby Sands 0.0 20.5 0.0 13.3 0.0 10.3 0.0 44.1 

1 Sheringham Shoal 14.1 34.6 3.5 16.8 0.0 10.3 17.6 61.7 
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Tier Wind farm Breeding Autumn Spring Annual 

  CRM Total CRM Total CRM Total CRM Total 

1 Teesside 4.9 39.5 1.7 18.5 0.0 10.3 6.7 68.3 

1 Thanet 1.1 40.6 0.0 18.5 0.0 10.3 1.1 69.4 

1 Humber Gateway 1.9 42.5 1.1 19.7 1.5 11.8 4.5 73.9 

1 Westermost Rough 0.2 42.7 0.1 19.8 0.2 12.0 0.5 74.4 

2 Beatrice 37.4 80.1 48.8 68.6 9.5 21.5 95.7 170.1 

2 Dudgeon 22.3 102.4 38.9 107.5 19.1 40.5 80.3 250.4 

2 Galloper 18.1 120.5 30.9 138.4 12.6 53.2 61.6 312.0 

2 Race Bank 33.7 154.2 11.7 150.1 4.1 57.2 49.5 361.5 

2 Rampion 36.2 190.3 63.5 213.6 2.1 59.3 101.8 463.3 

2 Hornsea Project One 11.5 201.8 32.0 245.6 22.5 81.8 66.0 529.3 

3 

Blyth Demonstration 

Project 3.5 205.4 2.1 247.7 2.8 84.6 8.4 537.8 

3 

Dogger Bank Creyke 

Beck Projects A and B 5.6 210.9 6.6 254.3 4.3 89.0 16.5 554.3 

3 East Anglia ONE 2.3 213.2 89.1 343.4 4.3 93.3 95.7 650.0 

3 

European Offshore 

Wind Deployment 

Centre 4.2 217.4 5.1 348.6 0.1 93.3 9.3 659.3 

3 

Firth of Forth Alpha and 

Bravo 800.8 1018.2 49.3 397.9 65.8 159.1 915.9 1575.2 

3 Inch Cape 336.9 1355.1 29.2 427.1 5.2 164.3 371.3 1946.5 

3 Moray Firth (EDA) 80.6 1435.7 35.4 462.5 8.9 173.2 124.9 2071.4 

3 Neart na Gaoithe 143.0 1578.7 47.0 509.5 23.0 196.2 213.0 2284.4 

3 

Dogger Bank Teesside 

Projects A and B 14.8 1593.4 10.1 519.6 10.8 207.1 35.7 2320.1 

3 Triton Knoll* 26.8 1620.2 64.1 583.7 30.1 237.1 121.0 2441.1 

3 Hornsea Project Two 7.0 1627.2 14.0 597.7 6.0 243.1 27.0 2468.1 

4 East Anglia THREE 6.1 1633.3 33.3 631.0 9.6 252.8 49.0 2517.0 

5 Hornsea Project Three 18.0 1651.3 12.0 643.0 8.0 260.8 38.0 2555.0 

5 Thanet Extension 0.0 1651.3 4.4 647.4 9.1 269.9 13.5 2568.5 

 Total  1651.3  647.4  269.9  2568.5 

5 NV (WCS) 18.4 1669.7 62.3 709.7 29.9 299.8 110.6 2679.1 

* Note that these values reflect the consented wind farm design, not those for the reduced design in the 
amended order. 

 On the basis of the worst case Norfolk Vanguard collision estimates, the annual 

cumulative total is 2,679. Note however, that many of the collision estimates for 

other wind farms were calculated on the basis of their consented designs with higher 

total rotor swept areas than have been installed (or are planned); which is a key 

factor in collision risk.  For example, the Beatrice offshore wind farm, which is 

currently under construction, was consented on the basis of up to 125 x 7MW 

turbines but only 84 x7MW turbines will be installed, leading to a reduction in 

mortality risk of 33%.  This also applies to Triton Knoll Offshore Wind Farm for which 

an amendment order has been made by the SoS to reduce turbine numbers from 

288 to 90. 
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 A method for updating collision estimates for changes in wind farm design was 

presented for EATL (2016).  Updating the collision estimates for the Beatrice offshore 

wind farm using this approach reduces the predicted annual mortality from 96 to 64.  

Applying the same method to the other wind farms in Table 13.10 achieves a 

reduction in the cumulative annual mortality of around 400.  Therefore, the values 

presented in Table 13.10, as well as being based on precautionary calculation 

methods, can be seen to overestimate the total collision risk by around 13% due to 

the reduced collision risks for projects which undergo design revisions post-consent.  

 Previous gannet collision assessments for the wind farms listed in Table 13.10 have 

been made on the basis of Band model Option 1 and a range of avoidance rates 

between 95% and 99%.  The current rate of 98.9% dates from November 2014 (JNCC 

et al., 2014) and followed the review conducted by Cook et al. (2014).  Therefore, 

the decisions for some of the projects consented prior to this date were on the basis 

of estimated cumulative collision mortality numbers which were higher than the 

values presented in Table 13.10.  However, given the variation in rates presented in 

different assessments and the rates used in reaching consent decisions, it is difficult 

to confidently determine the avoidance rate used for each wind farm consent 

decision. Nonetheless, it can be stated with a good degree of certainty that none of 

the previous wind farms have been consented on the basis of an avoidance rate 

higher than 99%, and many will have been based on assessment at 98%.  It therefore 

follows that the cumulative total including Norfolk Vanguard (2,679) is almost 

certainly lower than those on which some recent consent decisions have been 

granted. 

 Work conducted at the Greater Gabbard offshore wind farm (APEM, 2014) has also 

found that gannet avoidance of wind farms during the autumn migration period may 

be even higher than the current estimate of 98.9%.  Of 336 gannets observed during 

this study, only 8 were recorded within the wind farm, indicating a high degree of 

wind farm (macro) avoidance.  Analysis of their data indicated a macro-avoidance 

rate in excess of 95%, compared with the current guidance value of 64%. When 

combined with meso- and micro-avoidance this would result in higher overall 

avoidance than the current 98.9% and would further reduce the total collision 

mortality prediction. 

 A review of nocturnal activity in gannets (Furness et al., 2018) has found that the 

value previously used for this parameter (25%) to estimate flight activity at night is a 

considerable overestimate and has identified evidence based nocturnal activity rates 

of 4.3% during the breeding season and 2.3% during the nonbreeding season. These 

rates were used in the Norfolk Vanguard collision modelling, however they are also 

applicable to the estimates for other wind farms calculated using the old rate of 

25%.  
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 It is straightforward to adjust existing monthly mortality estimates for wind farms 

using the new and old nocturnal activity rates and the wind farm latitude (since the 

relative length of day and night varies with latitude) and it is not necessary to rerun 

the collision model for this update. Existing wind farm collision estimates have been 

collated and adjusted for the revised nocturnal activity rates. This review and 

analysis is provided in Appendix 2 of The Applicant’s Response to Section 51 Advice 

from The Planning Inspectorate.  On the basis of this work the cumulative total 

gannet collisions in the North Sea is reduced by 127 compared with those in Table 

13.10. This further emphasises the precautionary nature of the current assessment.   

 Demographic data were collated for the British gannet population to produce a 

population model which was used to consider the potential impact of additional 

mortality (WWT, 2012).  Two versions of the model were developed; with and 

without density dependence.  Of these two models, the density independent model 

was considered to provide more reliable predictions since it predicted baseline 

growth at a rate close to that recently observed (1.28% per year compared with an 

observed rate of 1.33%) while the density dependent model predicted baseline 

growth of 0.9%.   

 The study concluded that, using the density independent model, on average 

population growth would remain positive until additional mortality exceeded 10,000 

individuals per year, while the lower 95% confidence interval on population growth 

remained positive until additional mortality exceeded 3,500 individuals; this is 

greater than the cumulative total in Table 13.10.  Consideration was also given to the 

risk of population decline. The risk of a 5% population decline was less than 5% for 

additional annual mortalities below 5,000 (using either the density dependent or 

density independent model; WWT, 2012). 

 It is important to note that the gannet model presented in WWT (2012) was based 

on the whole British population, so collisions at wind farms on the west coast (e.g. 

Irish Sea) also need to be added for consistency.  However, a review of applications 

in the Irish Sea and Solway Firth (Barrow, Burbo Bank, Burbo Bank Extension, Gwynt 

Y Mor, North Hoyle, Ormonde, Rhyl Flats, Robin Rigg, Walney 1 and 2, Walney 

Extension and West of Duddon Sands) gave a gannet annual collision cumulative 

total of 32.4 at an avoidance rate of 98.9%.  Therefore, inclusion of these wind farms 

in the assessment does not alter the conclusion that cumulative collisions are below 

a level at which a significant impact on the British gannet population would result.  

 Furthermore, the WWT (2012) analysis was conducted using the estimated gannet 

population in 2004 (the most recent census available at that time), when the British 

population was estimated to be 261,000 breeding pairs. The most recent census 

indicates the equivalent number of breeding pairs is now a third higher at 349,498 

(Murray et al., 2015). This increase in size will raise the thresholds at which impacts 

would be predicted and therefore further reduces the risk of significant impacts.  
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 In conclusion, the cumulative impact on the gannet population due to collisions both 

year round and within individual seasons is considered to be of low magnitude, and 

the relative contribution of the proposed Norfolk Vanguard project to this 

cumulative total is small.  Gannet are considered to be of low to medium sensitivity 

to collision mortality and the impact significance is therefore minor adverse. 

 Kittiwake 

 The cumulative kittiwake collision risk prediction is set out in the form of a ‘tiered 

approach’ in Table 13.11.  This collates collision predictions from other wind farms 

which may contribute to the cumulative total.  This table takes the recently 

submitted wind farm assessment for East Anglia THREE as its starting point and adds 

the Norfolk Vanguard predictions. It also includes the final submission estimates for 

the Hornsea Project Three and Thanet Extension wind farms. 

 The cumulative totals of collision mortality in each season, and summed across 

seasons, are presented in Table 13.11.  Assessments at other wind farms have been 

conducted using a range of avoidance rates and alternative collision model Options.  

In order to simplify interpretation of the data across sites and also to bring these 

assessments up to date with the current Natural England Advice, the values in Table 

13.11 are those estimated using the Band model Option 1 (or 2, if that was the one 

presented) standardised at an avoidance rate of 98.9%.  The worst case scenario for 

Norfolk Vanguard East has been included along with the revised cumulative total.  

Table 13.11 Cumulative Collision Risk Assessment for kittiwake 
Tier Wind farm Breeding Autumn Spring Annual 

  CRM Total CRM Total CRM Total CRM Total 

1 

Beatrice 

Demonstrator 0.0 0.0 2.1 2.1 1.7 1.7 3.8 3.8 

1 Greater Gabbard 1.1 1.1 15.0 17.1 11.4 13.1 27.5 31.3 

1 Gunfleet Sands 0.0 1.1 0.0 17.1 0.0 13.1 0.0 31.3 

1 Kentish Flats 0.0 1.1 0.9 18.0 0.7 13.8 1.6 32.9 

1 Lincs 0.7 1.8 1.2 19.2 0.7 14.5 2.6 35.5 

1 London Array 1.4 3.2 2.3 21.5 1.8 16.3 5.5 41.0 

1 

Lynn and Inner 

Dowsing 0.0 3.2 0.0 21.5 0.0 16.3 0.0 41.0 

1 Scroby Sands 0.0 3.2 0.0 21.5 0.0 16.3 0.0 41.0 

1 Sheringham Shoal 0.0 3.2 0.0 21.5 0.0 16.3 0.0 41.0 

1 Teesside 38.4 41.6 24.0 45.5 2.5 18.8 64.9 105.9 

1 Thanet 0.3 41.9 0.5 46.0 0.4 19.2 1.2 107.1 

1 Humber Gateway 1.9 43.8 3.2 49.2 1.9 21.1 7.0 114.0 

1 Westermost Rough 0.1 43.9 0.2 49.4 0.1 21.2 0.5 114.5 

2 Beatrice 94.7 138.6 10.7 60.1 39.8 61.0 145.2 259.7 

2 Dudgeon 0.0 138.6 0.0 60.1 0.0 61.0 0.0 259.7 

2 Galloper 6.3 144.9 27.8 87.9 31.8 92.8 65.9 325.6 

2 Race Bank 1.9 146.8 23.9 111.8 5.6 98.4 31.4 357.0 

2 Rampion 54.4 201.2 37.4 149.2 29.7 128.1 121.5 478.5 

2 Hornsea Project One 44.0 245.2 55.9 205.1 20.9 149.0 120.8 599.3 
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Tier Wind farm Breeding Autumn Spring Annual 

  CRM Total CRM Total CRM Total CRM Total 

3 

Blyth Demonstration 

Project 1.4 246.6 2.3 207.4 1.4 150.4 5.1 604.4 

3 

Dogger Bank Creyke 

Beck Projects A and B 288.0 534.6 135.0 342.4 295.0 445.4 718.0 1322.4 

3 East Anglia ONE 0.9 535.5 108.4 450.8 31.5 476.9 140.8 1463.2 

3 

European Offshore 

Wind Deployment 

Centre 11.8 547.3 5.8 456.6 1.1 478.0 18.7 1481.9 

3 

Firth of Forth Alpha 

and Bravo 153.1 700.4 313.1 769.7 247.6 725.6 713.8 2195.7 

3 Inch Cape 13.1 713.5 224.8 994.5 63.5 789.1 301.4 2497.1 

3 Moray Firth (EDA) 43.6 757.1 2.0 996.5 19.3 808.4 64.9 2562.0 

3 Neart na Gaoithe 32.9 790.0 56.1 1052.6 4.4 812.8 93.4 2655.4 

3 

Dogger Bank Teesside 

Projects A and B 136.9 926.9 90.7 1143.3 216.9 1029.7 444.5 3099.9 

3 Triton Knoll* 24.6 951.5 139.0 1282.3 45.4 1075.1 209.0 3308.9 

3 Hornsea Project Two 16.0 967.5 9.0 1291.3 3.0 1078.1 28.0 3336.9 

4 East Anglia THREE 6.1 973.6 69.0 1360.3 37.6 1115.7 112.7 3449.6 

5 

Hornsea Project 

Three 121.0 1094.6 76.0 1436.3 40.0 1155.7 237.0 3686.6 

5 Thanet Extension 1.5 1096.1 3.4 1439.7 9.8 1165.5 14.7 3701.3 

 Total  1096.1  1439.7  1165.5  3701.3 

5 NV (WCS) 20.85 1117.0 61.3 1501.0 76.3 1241.8 

158.4

5 3859.8 

* Note that these values reflect the consented wind farm design, not those for the reduced design in the 
amended order. 

 On the basis of the worst case Norfolk Vanguard collision estimates, the annual 

cumulative total is 3,860.  Note, however that many of the collision estimates for 

other wind farms were calculated on the basis of the consented designs (i.e. with 

higher total rotor swept areas) than have been installed (or are planned), which is a 

key parameter in collision risk.  For example, the Beatrice offshore wind farm, which 

is currently under construction, was consented on the basis of up to 125 x 7MW 

turbines but only 84 turbines (of the same model) will be installed, leading to a 

reduction in mortality risk of 33%. This also applies to the Triton Knoll Offshore Wind 

Farm for which an amendment order has been made by the SoS to reduce turbine 

numbers from 288 to 90. 

  A method for updating collision estimates for changes in wind farm design was 

presented in EATL (2016).  Updating the collision estimates for the Beatrice offshore 

wind farm using this approach reduces the predicted annual mortality from 145 to 

97.  Applying the same method to the other wind farms in Table 13.11 can achieve a 

reduction in the cumulative annual mortality of around 550.  Therefore, the values 

presented in Table 13.11, as well as being based on precautionary calculation 
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methods, can be seen to overestimate the total risk by around 14% due to the 

reduced collision risks for projects which undergo design revisions post-consent.    

 A review of nocturnal activity in kittiwakes (Furness, in prep.) has found that the 

value previously used for this parameter (50%) to estimate flight activity at night is a 

considerable overestimate and has identified evidence-based rates of 20% during 

the breeding season and 17% during the nonbreeding season. These rates were used 

in the Norfolk Vanguard collision modelling, however they will also apply to the 

estimates for other wind farms calculated using the old rate of 50%.  

 It is straightforward to adjust existing monthly mortality estimates for wind farms 

using the new and old nocturnal activity rates and the wind farm latitude (since the 

relative length of day and night varies with latitude) and it is not necessary to rerun 

the collision model for this update. Existing wind farm collision estimates have been 

collated and adjusted for the revised nocturnal activity rates. This review and 

analysis is provided in Appendix 2 of The Applicant’s Response to Section 51 Advice 

from The Planning Inspectorate.  On the basis of this work the cumulative total 

kittiwake collisions in the North Sea is reduced by 708 compared with those in Table 

13.11. This further emphasises the precautionary nature of the current assessment. 

 For the assessment of the adjacent East Anglia THREE offshore wind farm, a 

kittiwake population model was developed to assess the potential effects of 

cumulative mortality on the kittiwake BDMPS populations (EATL, 2015).  Both 

density independent and density dependent models were developed.  For an annual 

mortality of 4,000, the density dependent model predicted that the population after 

25 years would be 3.6% to 4.4% smaller than that predicted in the absence of 

additional mortality, while the more precautionary density independent model 

predicted equivalent declines of 10.3% to 10.9%.  To place these predicted 

magnitudes of change in context, over three approximate 15 year periods (between 

censuses) the British kittiwake population changed by +24% (1969 to 1985), -25% 

(1985 to 1998) and -61% (2000 to 2013) (http://jncc.defra.gov.uk/page-3201 

accessed 26th August 2015).  Changes of between 3% and 10% across a longer (25 

year) period against a background of natural changes an order of magnitude larger 

will therefore almost certainly be undetectable. 

 Natural England advised that the results from density independent models should be 

used ‘where there is no information on population regulation for the focal 

population’ (Natural England 2017).  

 Evidence for density dependent regulation of the North Sea kittiwake population 

was summarised in EATL (2016b). While Natural England accepted there was strong 

evidence for the presence of density dependence operating in the population they 

maintained that because its mode of operation was less clear, the results of the 

density independent PVA models should be used in preference to the density 
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dependent ones (acknowledging that the results were the worst case). However, 

Trinder (2014) explored a range of strengths of density dependence for this species 

and identified model parameters which produced population predictions consistent 

with patterns of seabird population growth which have been observed across a wide 

range of taxa (inc. kittiwake) worldwide (Cury et al. 2011). Thus, there is robust 

evidence for density dependent regulation of the North Sea kittiwake population 

(and for seabirds more widely) and its inclusion in the kittiwake population model 

(EATL 2015) balanced this evidence with reasonable precaution. Consequently, the 

density dependent kittiwake model results are considered to be the more robust 

ones on which to base this assessment. Kittiwake is considered to be of low to 

medium sensitivity, low to medium conservation value and the magnitude of effect 

described above is considered to be low.  Consequently, the worst case cumulative 

collision mortality is considered to be of low magnitude, resulting in impacts of 

minor adverse significance.  Furthermore, when the various sources of precaution 

are taken in to account (precautionary avoidance rate estimates, reduction in wind 

farm sizes, over-estimated nocturnal activity) the cumulative collision risk impact 

magnitude is almost certainly smaller still.   

 Lesser black-backed gull 

 The cumulative lesser black-backed gull collision risk prediction is set out in the form 

of a ‘tiered approach’ in Table 13.12.  This collates collision predictions from other 

offshore wind farms which may contribute to the cumulative total.  This table takes 

the recently submitted wind farm assessment for East Anglia THREE as its starting 

point and adds the Norfolk Vanguard predictions. It also includes the final 

submission estimates for the Hornsea Project Three and Thanet Extension wind 

farms. 

 The collision values presented in Table 13.12 include totals for breeding, 

nonbreeding and annual periods.  However, not all projects provide a seasonal 

breakdown of collision impacts, therefore it is not possible to extract data from 

these periods for cumulative assessment.  Natural England has previously noted that 

an 80:20 split between the nonbreeding and breeding seasons is appropriate for 

lesser black-backed gull in terms of collision estimates (Natural England, 2013a).  

Therefore, for those sites where a seasonal split was not presented, the annual 

numbers in Table 13.12 have been multiplied by 0.8 to estimate the nonbreeding 

component and 0.2 to estimate the breeding component. 

 Assessments for other offshore wind farms have been conducted using a range of 

avoidance rates and alternative collision model Options.  In order to simplify 

interpretation of the data across sites and also to bring these assessments up to date 

with the current Natural England advice, the values in Table 13.12 are those 

estimated using the Band model Option 1 (or 2, if that was the one presented) at an 
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avoidance rate of 99.5%. (Note that estimates for the Dogger Bank projects have 

only been presented using Band model Option 3.  Therefore, these values in Table 

13.12 have been converted to the Natural England advised rate for this model of 

98.9%).  Each project scenario for Norfolk Vanguard has been included along with its 

cumulative total.  

Table 13.12 Cumulative Collision Risk Assessment for lesser black-backed gull 
Tier Wind farm Breeding Non-breeding Annual 

  CRM Total CRM Total CRM Total 

1 Beatrice Demonstrator 0.0 0.0 0.0 0.0 0.0 0.0 

1 Greater Gabbard 12.4 12.4 49.6 49.6 62.0 62.0 

1 Gunfleet Sands 1.0 13.4 0.0 49.6 1.0 63.0 

1 Kentish Flats 0.3 13.7 1.3 50.9 1.6 64.6 

1 Lincs 1.7 15.4 6.8 57.7 8.5 73.1 

1 London Array 0.0 15.4 0.0 57.7 0.0 73.1 

1 Lynn and Inner Dowsing 0.0 15.4 0.0 57.7 0.0 73.1 

1 Scroby Sands 0.0 15.4 0.0 57.7 0.0 73.1 

1 Sheringham Shoal 1.7 17.1 6.6 64.3 8.3 81.3 

1 Teesside 0.0 17.1 0.0 64.3 0.0 81.3 

1 Thanet 3.2 20.3 12.8 77.1 16.0 97.3 

1 Humber Gateway 0.3 20.5 1.1 78.2 1.3 98.7 

1 Westermost Rough 0.1 20.6 0.3 78.4 0.3 99.0 

2 Beatrice 0.0 20.6 0.0 78.4 0.0 99.0 

2 Dudgeon 7.7 107.7 30.6 264.9 38.3 372.6 

2 Galloper 27.8 113.8 111.0 296.3 138.8 410.1 

2 Race Bank 43.2 99.2 10.8 230.8 54.0 330.0 

2 Rampion 1.6 114.1 6.3 297.5 7.9 411.6 

2 Hornsea Project One 4.4 113.8 17.4 296.3 21.8 410.1 

3 Blyth Demonstration Project 0.0 105.1 0.0 254.5 0.0 359.6 

3 

Dogger Bank Creyke Beck 

Projects A and B 2.6 107.7 10.4 264.9 13.0 372.6 

3 East Anglia ONE 4.0 111.7 23.0 287.9 27.0 399.6 

3 

European Offshore Wind 

Deployment Centre 0.0 111.7 0.0 287.9 0.0 399.6 

3 Firth of Forth Alpha and Bravo 2.1 113.8 8.4 296.3 10.5 410.1 

3 Inch Cape 0.0 113.8 0.0 296.3 0.0 410.1 

3 Moray Firth (EDA) 0.0 113.8 0.0 296.3 0.0 410.1 

3 Neart na Gaoithe 0.3 114.1 1.2 297.5 1.5 411.6 

3 

Dogger Bank Teesside Projects A 

and B 2.4 116.5 9.6 307.1 12.0 423.6 

3 Triton Knoll* 7.4 123.9 29.6 336.7 37.0 460.6 

3 Hornsea Project Two 2.0 125.9 2.0 338.7 4.0 464.6 

4 East Anglia THREE 1.8 127.7 8.2 346.9 10.0 474.6 

5 Hornsea Project Three 15.0 142.7 3.0 349.9 18.0 492.6 

5 Thanet Extension 1.5 144.2 0.8 350.7 2.3 494.9 

 Total  144.2  350.7 0.0 494.9 

5 NV (WCS) 23.3 167.5 4.07 354.8 27.37 522.3 

* Note that these values reflect the consented wind farm design, not those for the reduced design in the 
amended order. 
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 On the basis of the worst case Norfolk Vanguard collision estimates, the annual 

cumulative total is 522.  Note, however that many of the collision estimates for other 

wind farms were calculated on the basis of consented designs with higher total rotor 

swept areas than have been installed (or are planned); this is a key factor in collision 

risk.  For example, the Galloper wind farm, which is currently under construction, 

was consented on the basis of 140 turbines but only 56 have been installed.  This 

also applies to the Triton Knoll Wind Farm for which an amendment order has been 

made by the SoS to reduce turbine numbers from 288 to 90. 

 A method for updating collision estimates for changes in wind farm design was 

presented in EATL (2016).  Updating the collision estimates for the Galloper wind 

farm using this approach reduces the predicted annual mortality from 139 to 60.  

Applying the same method to the other wind farms in Table 13.12 can achieve a 

reduction in the cumulative annual mortality of around 200.  Therefore, the values 

presented in Table 13.12, as well as being based on precautionary calculation 

methods, can be seen to overestimate the total risk by around 35% due to the 

reduced collision risks for projects which undergo design revisions post consent.   

 Lesser black-backed gull collision assessments undertaken prior to 2014 were made 

on the basis of Band model Option 1 and an avoidance rate of 98%, with the change 

to an avoidance rate of 99.5% dating from November 2014 (JNCC et al., 2014).  

Therefore, projects consented prior to this date were on the basis of a cumulative 

collision mortality 4 times greater than that presented in Table 13.12.  Accounting 

for projects consented after November 2014 (Hornsea Project 1, 22 annual collisions 

at 99.5%; Dogger Bank Creyke Beck A&B, 13 annual collisions at 98.9% Option 3; 

Dogger Bank Teesside A&B, 12 annual collisions at 98.9% Option 3) the previous 

cumulative collision total (at 98%) excluding these three projects would have been 

1,656 (461 – (22+13+12) x 4).  The current worst case cumulative total of 522, 

including all consented and still to be consented projects, is therefore much lower 

than this previously accepted cumulative total.  Indeed, even if all of the previous 

consents had been granted on the basis of an avoidance rate of 99% this would still 

be around 828; 1.5 times the current cumulative prediction.  The same approach can 

be applied to the seasonal estimates, which are all lower than the cumulative totals 

for the projects granted consent in 2014. 

 A review of nocturnal activity in seabirds (EATL, 2015) has indicated that the value 

currently used for this parameter (50%) to estimate collision risk at night for lesser 

black-backed gull is almost certainly an overestimate, possibly by as much as a factor 

of two (i.e. study data suggest that 25% is more appropriate).  Reducing the 

nocturnal activity factor to 25% reduces collision estimates by around 15%.  Natural 

England have recognised this aspect of precaution and advised recent projects to 

undertake collision modelling with nocturnal activity set to both 25% and 50%. This 

was included in the Norfolk Vanguard collision modelling (by setting the nocturnal 
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factor in simulated model runs to be randomly selected as one of these two values). 

However, this adjustment to nocturnal activity is also applicable to the other 

cumulative collision estimates. A correction applied to the other wind farms similar 

to that used for Norfolk Vanguard would reduce the overall collision estimate for all 

wind farms by a significant amount (e.g. between 7% and 25%; note the magnitude 

of reduction varies depending on the time of year and wind farm latitude due to the 

variation in day and night length).  This further emphasises the precautionary nature 

of the current assessment.  

 In conclusion, the current cumulative total is considerably lower than previously 

consented cumulative totals (between 1.5 and 3 times lower), and yet this total still 

includes several sources of precaution (e.g. consented vs. built impacts and 

overestimated nocturnal activity). Therefore, the cumulative impact on the lesser 

black-backed gull population due to collisions both year round and within individual 

seasons is considered to be of low magnitude and lesser black-backed gull are 

considered to be of low sensitivity, therefore the impact significance is minor 

adverse. 

 Great black-backed gull 

 The cumulative great black-backed gull collision risk prediction is set out in the form 

of a ‘tiered approach’ in Table 13.13.  This collates collision predictions from other 

offshore wind farms which may contribute to the cumulative total.  This table takes 

the recently submitted wind farm assessment for East Anglia THREE as its starting 

point and adds the Norfolk Vanguard predictions. It also includes the final 

submission estimates for the Hornsea Project Three and Thanet Extension wind 

farms. 

 The collision values presented in Table 13.13 include breeding, nonbreeding and 

annual collision totals.  However, not all projects provide a seasonal breakdown of 

collision impacts, therefore it is not possible to extract data from these periods for 

cumulative assessment.  Natural England has previously noted that an 80:20 split 

between the nonbreeding and breeding seasons is appropriate for lesser black-

backed gull in terms of collision estimates (Natural England, 2013).  This ratio is 

considered to also be appropriate for great black-backed gull, therefore for those 

sites where a seasonal split was not presented the annual numbers in Table 13.13 

have been multiplied by 0.8 to estimate the nonbreeding component and 0.2 to 

estimate the breeding component. 

 Assessments for other offshore wind farms have been conducted using a range of 

avoidance rates and alternative collision model Options.  In order to simplify 

interpretation of the data across sites and also to bring these assessments up to date 

with the current Natural England advice, the values in Table 13.13 are those 

estimated using the Band model Option 1 (or 2, if that was the one presented) at an 
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avoidance rate of 99.5%. (Note that estimates for the Dogger Bank projects have 

only been presented using Band model Option 3.  Therefore, these values in Table 

13.13 have been converted to the Natural England advised rate for this model of 

98.9%).  Each project scenario for Norfolk Vanguard has been included along with its 

cumulative total.  

Table 13.13 Cumulative Collision Risk Assessment for great black-backed gull 
Tier Wind farm Breeding Non-breeding Annual 

  CRM Total CRM Total CRM Total 

1 Beatrice Demonstrator 0.0 0.0 0.0 0.0 0.0 0.0 

1 Greater Gabbard 15.0 15.0 60.0 60.0 75.0 75.0 

1 Gunfleet Sands 0.0 15.0 0.0 60.0 0.0 75.0 

1 Kentish Flats 0.1 15.1 0.2 60.2 0.3 75.3 

1 Lincs 0.0 15.1 0.0 60.2 0.0 75.3 

1 London Array 0.0 15.1 0.0 60.2 0.0 75.3 

1 Lynn and Inner Dowsing 0.0 15.1 0.0 60.2 0.0 75.3 

1 Scroby Sands 0.0 15.1 0.0 60.2 0.0 75.3 

1 Sheringham Shoal 0.0 15.1 0.0 60.2 0.0 75.3 

1 Teesside 8.7 23.8 34.8 95.1 43.6 118.8 

1 Thanet 0.1 23.9 0.4 95.5 0.5 119.3 

1 Humber Gateway 1.3 25.1 5.1 100.5 6.3 125.7 

1 Westermost Rough 0.0 25.1 0.0 100.6 0.1 125.7 

2 Beatrice 30.2 55.3 120.8 221.4 151.0 276.7 

2 Dudgeon 0.0 89.3 0.0 357.2 0.0 446.5 

2 Galloper 4.5 103.2 18.0 445.0 22.5 548.2 

2 Race Bank 0.0 59.8 0.0 239.4 0.0 299.2 

2 Rampion 5.2 113.6 20.8 510.8 26.0 624.5 

2 Hornsea Project One 17.2 103.2 68.6 445.0 85.8 548.2 

3 Blyth Demonstration Project 1.3 83.5 5.1 333.8 6.3 417.3 

3 

Dogger Bank Creyke Beck Projects A 

and B 5.8 89.3 23.3 357.2 29.1 446.5 

3 East Anglia ONE 0.0 89.3 32.0 389.2 32.0 478.5 

3 

European Offshore Wind Deployment 

Centre 0.6 89.9 2.4 391.6 3.0 481.5 

3 Firth of Forth Alpha and Bravo 13.4 103.2 53.4 445.0 66.8 548.2 

3 Inch Cape 0.0 103.2 36.8 481.7 36.8 585.0 

3 Moray Firth (EDA) 9.5 112.7 25.5 507.2 35.0 620.0 

3 Neart na Gaoithe 0.9 113.6 3.6 510.8 4.5 624.5 

3 Dogger Bank Teesside Projects A and B 6.4 120.0 25.5 536.3 31.9 656.4 

3 Triton Knoll* 24.4 144.4 97.6 633.9 122.0 778.4 

3 Hornsea Project Two 3.0 147.4 20.0 653.9 23.0 801.4 

4 East Anglia THREE 4.6 152.1 34.4 688.3 39.0 840.4 

5 Hornsea Project Three 16.0 168.1 50.0 738.3 66.0 906.4 

5 Thanet Extension 1.3 169.4 20.8 759.1 22.1 928.5 

 Total  169.4  759.1  928.5 

5 NV (WCS) 0 169.4 22.2 781.3 22.2 950.7 

* Note that these values reflect the consented wind farm design, not those for the reduced design in the 
amended order. 
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 On the basis of the worst case Norfolk Vanguard collision estimates, the annual 

cumulative total is 951.  Note, however that many of the collision estimates for other 

offshore wind farms were calculated on the basis of consented designs with higher 

total rotor swept areas than have been installed (or are planned); this is a key factor 

in collision risk.  For example, the Beatrice offshore wind farm, which is currently 

under construction, was consented on the basis of 125 turbines but only 84 are 

being installed. This also applies to the Triton Knoll Offshore Wind Farm for which an 

amendment order has been made by the SoS to reduce turbine numbers from 288 to 

90. 

 A method for updating collision estimates for changes in wind farm design was 

presented in EATL (2016).  Updating the collision estimates for the Beatrice offshore 

wind farm using this approach reduces the predicted annual mortality from 151 to 

101.  Applying the same method to the other wind farms in Table 13.13, can achieve 

a reduction in the cumulative annual mortality of around 260.  Therefore, the values 

presented in Table 13.13, as well as being based on precautionary calculations, can 

be seen to overestimate the total risk by around 30% due to the reduced collision 

risks for projects which undergo design revisions post consent.   

 Great black-backed gull collision assessments undertaken prior to 2014 were made 

on the basis of Band model Option 1 and an avoidance rate of 98%, with the change 

to 99.5% dating from November 2014 (JNCC et al., 2014).  Therefore, projects 

consented prior to this date were on the basis of a cumulative collision mortality 4 

times that presented in Table 13.13.  Accounting for projects consented after 

November 2014 (Hornsea Project 1, 86 annual collisions at 99.5%; Dogger Bank 

Creyke Beck A&B, 29 annual collisions at 98.9% Option 3; Dogger Bank Teesside A&B, 

32 annual collisions at 98.9% Option 3), the previous cumulative collision total (at 

98%) excluding these three projects would have been 2,524 (778 - (86 + 29 + 32) x 4.  

The current worst case cumulative total of 951, including all consented and still to be 

consented projects, is therefore much lower than the previously accepted 

cumulative total.  Indeed, even if all of the previous consents had been granted on 

the basis of an avoidance rate of 99% this would still be around 1.3 times greater 

than the current cumulative prediction.  The same approach can be applied to the 

seasonal estimates, which are all lower than the cumulative totals for the projects 

granted consent in 2014. 

 A review of nocturnal activity in seabirds (EATL, 2015) has indicated that the value 

currently used for this parameter (50%) to estimate collision risk at night for great 

black-backed gull is almost certainly an overestimate, possibly by as much as a factor 

of two (i.e. study data suggest that 25% is more appropriate).  Reducing the 

nocturnal activity factor to 25% reduced collision estimates by around 15%.  Natural 

England have recognised this aspect of precaution and advised recent projects to 

undertake collision modelling with nocturnal activity set to both 25% and 50%. This 
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was included in the Norfolk Vanguard collision modelling (by setting the nocturnal 

factor in simulated model runs to be randomly selected as one of these two values). 

However, this adjustment to nocturnal activity is also applicable to the other 

cumulative collision estimates. A correction applied to the other wind farms similar 

to that used for Norfolk Vanguard along these lines would reduce the overall 

collision estimate for all wind farms by a significant amount (e.g. between 7% and 

25%; note the magnitude of reduction varies depending on the time of year and 

wind farm latitude due to the variation in day and night length).  This further 

emphasises the precautionary nature of the current assessment.   

 In the decision for the Rampion offshore wind farm (Planning Inspectorate, 2014; 

DECC, 2014), the cumulative collision mortality for great black-backed gull was 

considered.  In their recommendations to the Secretary of State (Planning 

Inspectorate, 2014), the Examining Authority reported the cumulative mortality for 

this species as either 1,803 individuals per year (Applicant’s estimate) or 3,025 

(Natural England’s estimate). The difference in these two values remained 

unresolved between the applicant and Natural England, however the Examining 

Authority (Planning Inspectorate, 2014) concluded:  

‘that the addition of Rampion OWF does not tip the balance in terms of exceeding a 

threshold that would not otherwise be exceeded.’  

(Note that the threshold referred to in the above quote was the PBR value for this 

species, although PBR is no longer considered an appropriate tool for assessing wind 

farm impacts).   

 The current cumulative mortality of 940 (Table 13.13) is much lower than either of 

the cumulative totals reported for Rampion (1,803 and 3,025).  The increase in the 

avoidance rate for this species has resulted in a large reduction in predicted 

cumulative totals, to the extent that the current estimate is much lower than those 

on which it has been concluded that there will be no effect on the population in the 

long term (DECC, 2014).  

 A population model for great black-backed gull was developed to inform the East 

Anglia THREE assessment (EATL 2016a). Four versions of the model were presented, 

using two different sets of demographic rates (from the literature) and both with 

and without density dependent regulation of reproduction. Comparison of the 

historical population trend with the outputs from these models indicated that the 

density dependent versions generated population predictions which were much 

more closely comparable to the population trend. The density dependent models 

were also less sensitive to which set of demographic rates was used. The density 

dependent versions were therefore considered to provide a more reliable predictive 

tool. 
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 Using the density dependent model, application of an additional annual mortality of 

900 to the great black-backed gull BDMPS resulted in impacted populations after 25 

years which were 6.1% to 7.7% smaller than in the absence of impact. The equivalent 

density independent predictions generated population reductions of 21.3% to 

21.5%. On the basis of the results from the modelling, Natural England concluded 

that whilst a significant cumulative effect could not be ruled out, the project’s (East 

Anglia THREE) individual contribution was so small that it would not materially affect 

the overall cumulative impact magnitude. The final East Anglia THREE annual 

collision impact for great black-backed gull was 39, which is almost twice that for 

Norfolk Vanguard (22). 

 In conclusion, the cumulative impact on the great black-backed gull population due 

to collisions both year round and within individual seasons is considered to be of low 

magnitude and great black-backed gull are considered to be of low to medium 

sensitivity, therefore the impact significance is minor adverse. 

13.3 Summary of Cumulative Assessment 

 This report provides an update to the cumulative impact assessment from Chapter 

13 of the Norfolk Vanguard ES, incorporating data and impacts presented in the final 

submissions for the Hornsea Project Three and Thanet Extension Offshore Wind 

Farms (which were not available for inclusion in the original Norfolk Vanguard 

application).  

 Following updates, it can be concluded that in all cases, the revised cumulative 

assessments are not materially altered, and all the conclusions of impact significance 

remain the same as those in the submitted Norfolk Vanguard application. For 

completeness, the summary table of cumulative impacts is provided below.  

 The identified potential cumulative impacts are summarised in Table 13.14. 

Table 13.14 Potential cumulative impacts assessed for offshore ornithology following revisions to 
include final submission assessments for the Hornsea Project Three and Thanet Extension Offshore 
Wind Farms. 

Potential Impact Receptor Value/ 

Sensitivity 

Magnitude Significance Mitigation Residual 

Impact 

Cumulative 

Operational 

disturbance and 

displacement 

Red-

throated 

diver 

High 

 

Negligible 

 

Minor  

 

N/A 

 

Minor 

adverse 

 

Puffin Low to 

medium 

Negligible Negligible 

to minor  

N/A Negligible 

to minor 

adverse 

Razorbill Medium Negligible Minor  N/A Minor 

adverse 
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Potential Impact Receptor Value/ 

Sensitivity 

Magnitude Significance Mitigation Residual 

Impact 

Guillemot Medium Negligible Minor  N/A Minor 

adverse 

Collision Risk - 

seabirds 

Gannet Low to 

medium 

Low Minor  N/A Minor 

adverse  

Kittiwake Low to 

medium 

Low Minor N/A Minor 

adverse 

Lesser 

black-

backed gull 

Low to 

medium 

Low Minor  N/A Minor 

adverse 

Great black-

backed gull 

Low to 

medium 

Low Minor  N/A Minor 

adverse 

 

13.4 Habitats Regulations Assessment - In-combination Assessment 

13.4.1 Alde-Ore Estuary SPA – lesser black-backed gull in-combination collision risk   

 The cumulative lesser black-backed gull collision risk prediction has been calculated 

using a tiered approach for all wind farms in the North Sea (Table 13.15).   

Table 13.15 Lesser black-backed gull collision mortality for all wind farms (nonbreeding) and those 
with potential connectivity during the breeding season with the Alde-Ore SPA 

Tier Wind farm Predicted collisions (@ 99.5% avoidance rate, Band Model 

option 2) 

Annual Nonbreeding Breeding 

(Annual 

minus 

nonbreeding) 

Breeding 

within 141km 

of Alde Ore 

SPA 

1 Beatrice Demonstrator 0.0 0.0 0.0  

1 Greater Gabbard 62.0 49.6 12.4 12.4 

1 Gunfleet Sands 1.0 0.0 1.0 1.0 

1 Kentish Flats 1.6 1.3 0.3 0.3 

1 Lincs 8.5 6.8 1.7  

1 London Array 0.0 0.0 0.0 0 

1 Lynn and Inner Dowsing 0.0 0.0 0.0  

1 Scroby Sands 0.0 0.0 0.0 0 

1 Sheringham Shoal 8.3 6.6 1.7 1.7 

1 Teesside 0.0 0.0 0.0  

1 Thanet 16.0 12.8 3.2 3.2 

1 Humber Gateway 1.3 1.1 0.3  
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Tier Wind farm Predicted collisions (@ 99.5% avoidance rate, Band Model 

option 2) 

Annual Nonbreeding Breeding 

(Annual 

minus 

nonbreeding) 

Breeding 

within 141km 

of Alde Ore 

SPA 

1 Westermost Rough 0.3 0.3 0.1  

2 Beatrice 0.0 0.0 0.0  

2 Dudgeon 38.3 30.6 7.7 7.7 

2 Galloper 138.8 111.0 27.8 27.8 

2 Race Bank 54.0 10.8 43.2  

2 Rampion 7.9 6.3 1.6  

2 Hornsea Project One 21.8 17.4 4.4  

3 Blyth Demonstration Project 0.0 0.0 0.0  

3 Dogger Bank Creyke Beck Projects A 

and B 

13.0 10.4 2.6  

3 East Anglia ONE 27.0 23.0 4.0 4.0 

3 European Offshore Wind Deployment 

Centre 

0.0 0.0 0.0  

3 Firth of Forth Alpha and Bravo 10.5 8.4 2.1  

3 Inch Cape 0.0 0.0 0.0  

3 Moray Firth (EDA) 0.0 0.0 0.0  

3 Neart na Gaoithe 1.5 1.2 0.3  

3 Dogger Bank Teesside Projects A and B 12.0 9.6 2.4  

3 Triton Knoll 37.0 29.6 7.4  

3 Hornsea Project Two 4.0 2.0 2.0  

3 East Anglia THREE 10.0 8.2 1.8 1.8 

5 Hornsea Project Three 18.0 3.0 15.0   

5 Thanet Extension 2.3 0.8 1.5 1.5 

 Total 494.9 350.7 144.2 60.3 

5 

NV Scenario 1 (assuming extended 

breeding season) 27.37 14.7 12.7 12.7 

5 

NV Scenario 2 (assuming extended 

breeding season) 9.1 9.1 0 0.0 

 Total inc. NV Scenario 1 522.3 365.4 156.9 73.0 

 Total inc. NV Scenario 2 504.0 359.8 144.2 60.3 
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 It should be noted that it was not possible to estimate mortality for each of the three 

non-breeding seasons (autumn, winter, spring) as defined by Furness (2015) because 

the required breakdown of estimates by month is not available for this species for 

most wind farms. Hence, it was necessary to define mortality as either annual or 

non-breeding season and from these calculate the breeding season mortality.  

Cumulative lesser black-backed gull non-breeding season mortality is estimated at 

360 to 365 birds (of all age classes), of which the proposed Norfolk Vanguard project 

contributes 2 to 4 birds (see Norfolk Vanguard 2018a Information for the Habitats 

Regulations Assessment for calculation of Norfolk Vanguard alone collisions).   

 Cumulative breeding season mortality has been estimated as 144 to 157.  Given that 

tracking studies have revealed low connectivity for the Alde-Ore SPA population with 

the Norfolk Vanguard site (Thaxter et al. 2012b, 2015), it is questionable both 

whether the proposed Norfolk Vanguard project would contribute to an in-

combination total during the breeding season, and also if all of the wind farms within 

141km should be considered. However, as a precautionary assessment with respect 

to the Alde-Ore SPA population, wind farms within 141km of the Alde-Ore SPA have 

been considered during the breeding season, on the grounds that only these wind 

farms have the potential to contribute to mortality on the SPA population at this 

time of year. Hence the breeding season mortality has been summed for Greater 

Gabbard, Gunfleet Sands, Kentish Flats, London Array, Scroby Sands, Sheringham 

Shoal, Thanet, Thanet Extension, Dudgeon, East Anglia ONE, Galloper, East Anglia 

THREE and Norfolk Vanguard. The total breeding season mortality for these wind 

farms is 60 to 73 birds (although, it is more likely that the breeding season total 

should be based on wind farms within the mean foraging range of 72km (Greater 

Gabbard, East Anglia ONE, Galloper, London Array) which would indicate a total 

breeding season mortality estimate of 44 collisions). 

 As discussed above, given the large geographical area from which lesser black-

backed gulls migrating through the Norfolk Vanguard site originate, it is only possible 

to apportion mortality to the Alde-Ore SPA population on the basis of its size relative 

to the wider lesser black-backed gull population.  Across all age classes the Alde-Ore 

Estuary SPA represents approximately 3.3% of the BDMPS autumn population, about 

3.3% of the BDMPS spring population and a maximum of 5% of the BDMPS winter 

population. As noted above, for many wind farms there is insufficient information to 

determine in which months nonbreeding season collisions occur. Therefore, on the 

basis of the whole period a weighted Alde-Ore Estuary SPA percentage of 4% has 

been calculated (5 months at 3.3% and 4 months at 5%). This indicates that up to 15 

birds (365 x 4%) could die from the Alde-Ore Estuary SPA population during the 

nonbreeding season. 
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 The annual mortality of lesser black-backed gulls from the Alde-Ore SPA is therefore 

15 during the nonbreeding season and 18 (73 x 25%, allowing for non-SPA birds in 

Norfolk and Suffolk) during the breeding season, 33 in total (of which Norfolk 

Vanguard contributes up to 6). 

 In-combination mortality of up to 33 birds attributable to the Alde-Ore SPA 

population of lesser black-backed gulls compares with estimated natural mortality of 

about 940 birds per year. Thus, the additional in-combination mortality would 

increase this to 973 which represents an increase in mortality rate from 14.10% to 

14.6%, an increase of 3.5%. Notably approximately one third of this annual total is 

attributable to the estimated collisions at the Galloper wind farm alone.  

 Recent work has highlighted the reduction in collisions which results from updating 

consented assessments to reflect as-built wind farm designs in comparison to the 

original full consent envelopes (MacArthur Green 2017, unpubl. report). Updating 

from the consented design to the as-built design typically reduces predicted 

mortality by at least 40%, which would reduce the in-combination mortality 

prediction to around 20, equating to an increase in background mortality of 2%.  

 Population modelling conducted for the Galloper Wind Farm (GWF 2011) considered 

three sets of demographic rates, referred to as low, medium and high against which 

the effects on the population additional mortality was considered. These indicated 

that for an additional mortality of 25 the reduction in population growth rate was 

between 0.1% and 1.1%, with the most likely reduction, from the medium scenario, 

being 0.3% (this set of demographic rates reflected the rates expected as a result of 

management measures which were being implemented at the SPA). It is also worth 

noting that the in-combination collision total predicted for the Galloper Wind Farm 

was 85 (at a 99.5% avoidance rate), which is more than double the more 

precautionary estimate of 33 above, and more than four times the more likely 

prediction of 20. 

 Conclusion 

 The relevant conservation objective is to restore breeding numbers of lesser black-

backed gulls from the present level of about 2,000 pairs back to the population size 

at designation which was about 14,000 pairs. The annual number of predicted lesser 

black-backed gull collisions at the Norfolk Vanguard site, including the precautionary 

assumption of an extended breeding season, which can be attributed to the Alde Ore 

SPA is very small (3 to 6) and therefore not considered to materially alter the natural 

mortality rate for this population. Therefore, the risk of an adverse effect on the 

integrity of the Alde-Ore Estuary SPA as a result of collisions at Norfolk Vanguard 

alone can be ruled out. 
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 With respect to in-combination collision risk, the status of this population is relevant 

to the predicted significance of the effect. The breeding success, and hence the 

population trend, of lesser black-backed gulls in the Alde-Ore SPA population 

appears to be mainly determined by the amount of predation, disturbance and 

flooding occurring at this site (Department of Energy and Climate Change 2013a, 

Thaxter et al. 2015). Increased predation and disturbance by foxes has been 

considered the main factor causing reductions in breeding numbers. Management 

measures to reduce access by foxes has resulted in some recovery of numbers of 

gulls. The main driver of gull numbers in this SPA therefore appears to be suitable 

management at the colonies to protect gulls from predators (Department of Energy 

and Climate Change 2013a). Further efforts in this regard could readily offset the in-

combination collision mortality. 

 In conclusion, given the degree of precaution in collision assessments, including the 

use of the much higher mortality predictions estimated for consented wind farm 

designs rather than for the as built wind farm designs, the likelihood of an adverse 

effect due to in-combination collisions is considered sufficiently small that it can be 

ruled out. 

13.4.2 Flamborough and Filey Coast pSPA – gannet in-combination collision risk   

 The in-combination total collision mortality estimates for gannet during the breeding 

season, autumn migration and spring migration and the numbers assigned to 

Flamborough and Filey Coast pSPA are presented in Table 13.16.  

 

Table 13.16 Gannet collision mortality for all wind farms with potential connectivity to the 
Flamborough and Filey Coast pSPA 

Tier Wind farm Predicted collisions (@ 98.9% avoidance rate, Band Model 

option 1 or 2) 

Breeding season Autumn migration Spring migration 

Total 
FFC 

pSPA 
Total 

FFC 

pSPA 
Total 

FFC 

pSPA 

1 Beatrice Demonstrator 0.6 0.0 0.9 0.02 0.7 0.02 

1 Greater Gabbard  14.0 0.0 8.8 0.37 4.8 0.27 

1 Gunfleet Sands  0.0 0.0 0.0 0.00 0.0 0.00 

1 Kentish Flats  1.4 0.0 0.8 0.03 1.1 0.06 

1 Lincs  2.1 2.1 1.3 0.05 1.7 0.09 

1 London Array (Phase 1)  2.3 0.0 1.4 0.06 1.8 0.10 

1 Lynn and Inner Dowsing  0.2 0.2 0.1 0.01 0.2 0.01 

1 Scroby Sands  0.0 0.0 0.0 0.00 0.0 0.00 

1 Sheringham Shoal  14.1 14.1 3.5 0.15 0.0 0.00 

1 Teesside  4.9 2.4 1.7 0.03 0.0 0.00 
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Tier Wind farm Predicted collisions (@ 98.9% avoidance rate, Band Model 

option 1 or 2) 

Breeding season Autumn migration Spring migration 

Total 
FFC 

pSPA 
Total 

FFC 

pSPA 
Total 

FFC 

pSPA 

1 Thanet  1.1 0.0 0.0 0.00 0.0 0.00 

1 Humber Gateway  1.9 1.9 1.1 0.05 1.5 0.08 

1 Westermost Rough  0.2 0.2 0.1 0.00 0.2 0.01 

2 Beatrice  37.4 0.0 48.8 0.93 9.5 0.31 

2 Dudgeon  22.3 22.3 38.9 1.64 19.1 1.07 

2 Galloper  18.1 0.0 30.9 1.30 12.6 0.71 

2 Race Bank  33.7 33.7 11.7 0.49 4.1 0.23 

2 Rampion  36.2 0.0 63.5 2.67 2.1 0.12 

2 Hornsea Project 1  11.5 11.5 32.0 1.34 22.5 1.26 

3 Blyth (NaREC Demonstration)  3.5 0.0 2.1 0.03 2.8 0.16 

3 Dogger Bank Creyke Beck A & B  5.6 2.8 6.6 0.10 4.3 0.24 

3 East Anglia ONE  2.3 2.3 89.1 3.74 4.3 0.24 

3 EOWDC (Aberdeen OWF)  4.2 0.0 5.1 0.09 0.1 0.00 

3 Firth of Forth Alpha and Bravo  800.8 0.0 49.3 0.89 65.8 2.24 

3 Inch Cape  336.9 0.0 29.2 0.53 5.2 0.18 

3 Moray Firth (EDA)  80.6 0.0 35.4 0.67 8.9 0.29 

3 Neart na Goithe  143.0 0.0 47.0 0.85 23.0 0.78 

3 Dogger Bank Teesside A & B  14.8 7.4 10.1 0.15 10.8 0.61 

3 Triton Knoll  26.8 26.8 64.1 2.69 30.1 1.69 

3 Hornsea Project 2  7.0 7.0 14.0 0.59 6.0 0.34 

3 East Anglia THREE  6.1 6.1 33.3 1.40 9.6 0.54 

5 Hornsea Project Three 18.0 18.0 12.0 0.50 8.0 0.45 

5 Thanet Extension 0.0 0.0 4.4 0.18 9.1 0.51 

 Total 1651.3 158.8 647.4 21.5 269.9 12.6 

5 NV Scenario 1 10.2 10.2 33.6 1.41 1 0.06 

5 NV Scenario 2 18.4 18.4 62.3 2.62 30 1.68 

 Total inc. NV Scenario 1 1661.5 169.0 681.0 22.9 270.9 12.7 

 Total inc. NV Scenario 2 1669.7 177.2 709.7 24.2 299.9 14.3 

 

 In autumn, the cumulative gannet collisions were estimated to be between 681 and 

710, in spring between 271 and 300 and in the breeding season between 1,661 and 

1,670.  Using the Flamborough & Filey Coast pSPA proportions for all the wind farms 

with potential connectivity to the Flamborough and Filey Coast pSPA (MacArthur 
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Green 2015a), the proportions of the mortality attributed to the Flamborough and 

Filey Coast pSPA population were 23 to 24 (autumn), 13 to 14 (spring) and 169 to 

177 (breeding).  Of these totals, the proposed Norfolk Vanguard project contributed 

a maximum (scenario 2) of 3, 2 and 18 individuals within each period respectively.  

Therefore, as discussed above, irrespective of the potential total impact on the 

Flamborough and Filey Coast pSPA gannet population, the contribution from the 

proposed Norfolk Vanguard project is very small and would have an undetectable 

effect on the population. The annual increase in background mortality from the in-

combination total of 215 is 2.3% (from 0.191 to 0.195).  

 Population modelling of the Flamborough and Filey Coast pSPA gannet population 

conducted for the Hornsea Project Two Offshore Wind Farm (MacArthur Green 

2014) indicated that an annual mortality of 200 individuals would reduce the median 

population growth rate by approximately 1% from the current rate (using the more 

precautionary density independent model). The gannet population has grown at a 

much higher rate than this over the last 25 years (at least 10% per year). Therefore, a 

reduction of 1% would generate a negligible risk to the population’s status, and 

continued population growth is predicted from this modelling.  

 An individual-based modelling approach used by Warwick-Evans et al. (2017) may be 

more useful for assessing impacts of offshore wind farms on gannet populations, but 

that approach depends on knowledge of a large number of parameters for which 

there is, at present, a shortage of evidence.  

 Natural England’s assessment for East Anglia ONE included consideration of the level 

of annual mortality which the Flamborough and Filey Coast pSPA population could 

sustain, which was reported as between 286 and 361 (Natural England 2013a).  This 

was derived using Potential Biological Removal (PBR), a method which Natural 

England no longer recommend is used for assessing seabird impacts. However, it is 

informative to note that when the increase in population size (7,859 AON to 13,391 

AON between 2008 and 2017) is taken into account, a revised threshold of between 

487 and 615 individuals is obtained. Thus, while the in-combination total estimated 

for this SPA has remained around the same (202 at 98.9%, Natural England 2013b) 

the population is now 1.7 times larger. 

 The in-combination mortality of up to 215 individuals predicted for Norfolk Vanguard 

(all age classes, using the worst case mortality for scenario 2) apportioned to the 

Flamborough and Filey Coast pSPA is clearly well below both the previously accepted 

threshold for collisions (286-361) and also the revised thresholds (487-615). It is also 

important to note that the threshold figures quoted above relate only to the 

breeding adult component of the population. Of the total current predicted in-

combination mortality of 215, breeding adults would be estimated to be only 118 

(55% of the population, Furness 2015). Thus, the threshold of 286 to 361 applies only 
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to the adult total and this is between two and three times higher than the predicted 

in-combination adult mortality of 118. 

 It is, therefore, reasonable to assess that there will be no adverse effect on the 

integrity of Flamborough and Filey Coast pSPA as a result of gannet collisions at the 

proposed Norfolk Vanguard project in-combination with other projects. 

 This conclusion is consistent with evidence from other gannet populations. Numbers 

are increasing at all gannet colonies in the North Atlantic, and new colonies are 

being founded every few years, including in areas not previously colonised by the 

species, such as Bear Island in the Norwegian Arctic. Furthermore, evidence clearly 

indicates that gannet colonies are relatively robust to human impacts compared to 

other UK seabirds. For example, at Sula Sgeir SPA, where breeding gannet is an SPA 

feature, numbers have continued to increase at a rate of 2.2% per annum from 2004 

to 2014 (Murray et al. 2015) despite a licensed harvest from that colony of up to 

2,000 fully grown chicks per year from that SPA (Trinder 2016). Population modelling 

(Trinder 2016) indicates that the breeding numbers there would continue to increase 

if the harvest there was increased to as many as 3,500 fledglings per year. While the 

impact of harvesting fledglings is less than the impact of harvesting adults because 

survival rates of adults are higher, this example clearly shows how robust 

populations of gannets are to human impacts.  

 Conclusion 

 The gannet breeding numbers in the Flamborough and Filey Coast pSPA are 

continuing to increase and the gannet population is therefore clearly in favourable 

conservation status. The relevant conservation objective is to maintain favourable 

conservation status of the gannet population, subject to natural change.  

 The number of predicted in-combination gannet collisions attributed to the 

Flamborough & Filey Coast pSPA remains below the sustainable levels estimated by 

Natural England and is not at a level which would trigger a risk of population decline. 

Therefore, it can be concluded that there will be no adverse effect on the integrity 

of Flamborough & Filey Coast pSPA from impacts on gannet due to the proposed 

Norfolk Vanguard project in-combination with other projects. Furthermore, 

population modelling indicates that the cumulative mortality predicted would only 

slow, rather than halt, the population increase currently seen at this colony, and so 

would not have an adverse effect on integrity of the SPA. 

13.4.3 Flamborough and Filey Coast pSPA – kittiwake in-combination collision risk   

 In-combination collision risk mortality estimates for kittiwake during the breeding 

season, autumn migration and spring migration and the numbers assigned to 

Flamborough and Filey Coast pSPA are presented in Table 13.17.  
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Table 13.17 Kittiwake collision mortality for all wind farms with potential connectivity to the 
Flamborough and Filey Coast pSPA 

Tier Wind farm Predicted collisions (@ 98.9% avoidance rate, Band Model 

option 1 or 2) 

Breeding season Autumn migration Spring migration 

Total 
FFC 

pSPA 
Total 

FFC 

pSPA 
Total 

FFC 

pSPA 

1 Beatrice Demonstrator  0 0.0 2.1 0.11 1.7 0.12 

1 Greater Gabbard  1.1 0.2 15 0.81 11.4 0.82 

1 Gunfleet Sands  0 0.0 0 0.00 0 0.00 

1 Kentish Flats  0 0.0 0.9 0.05 0.7 0.05 

1 Lincs  0.70 0.1 1.16 0.06 0.69 0.05 

1 London Array (Phase 1)  1.4 0.2 2.3 0.12 1.8 0.13 

1 Lynn and Inner Dowsing  0 0.0 0 0.00 0 0.00 

1 Scroby Sands  0 0.0 0 0.00 0 0.00 

1 Sheringham Shoal  0 0.0 0 0.00 0 0.00 

1 Teesside  38.4 6.5 24 1.30 2.5 0.18 

1 Thanet  0.3 0.1 0.5 0.03 0.4 0.03 

1 Humber Gateway  1.9 1.9 3.19 0.17 1.9 0.14 

1 Westermost Rough  0.10 0.1 0.22 0.01 0.132 0.01 

2 Beatrice  94.7 15.9 10.7 0.58 39.8 2.87 

2 Dudgeon  0.0 0.0 0 0.00 0 0.00 

2 Galloper  6.3 1.1 27.8 1.50 31.8 2.29 

2 Race Bank  1.90 0.3 23.9 1.29 5.59 0.40 

2 Rampion  54.40 9.1 37.4 2.02 29.7 2.14 

2 Hornsea Project 1  44.0 7.4 55.9 3.02 20.9 1.50 

3 Blyth (NaREC Demonstration)  1.4 0.2 2.3 0.12 1.4 0.10 

3 Dogger Bank Creyke Beck A & B  288.0 48.4 135 7.29 295 21.24 

3 East Anglia ONE  0.9 0.2 108.4 5.85 31.5 2.27 

3 EOWDC (Aberdeen OWF)  11.8 2.0 5.8 0.31 1.1 0.08 

3 Firth of Forth Alpha and Bravo  153.1 25.7 313.1 16.91 247.6 17.83 

3 Inch Cape  13.1 2.2 224.8 12.14 63.5 4.57 

3 Moray Firth (EDA)  43.6 7.3 2 0.11 19.3 1.39 

3 Neart na Goithe  32.9 5.5 56.1 3.03 4.4 0.32 

3 Dogger Bank Teesside A & B  136.9 23.0 90.7 4.90 216.9 15.62 

3 Triton Knoll  24.60 4.1 139 7.51 45.4 3.27 

3 Hornsea Project 2 16.0 2.7 9 0.49 3 0.22 

3 East Anglia THREE  6.14 1.0 69 3.73 37.6 3.08 
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Tier Wind farm Predicted collisions (@ 98.9% avoidance rate, Band Model 

option 1 or 2) 

Breeding season Autumn migration Spring migration 

Total 
FFC 

pSPA 
Total 

FFC 

pSPA 
Total 

FFC 

pSPA 

5 Hornsea Project Three 121.00 20.3 76.0 4.10 40.0 2.88 

5 Thanet Extension 1.50 0.3 3.4 0.18 9.8 0.71 

 Total 1096.1 185.8 1439.7 77.7 1165.5 83.9 

4 NV Scenario 1 20 3.4 23.7 1.52 14.9 1.22 

4 NV Scenario 2 20.85 3.5 61.3 3.31 76.3 5.49 

 Total inc. NV Scenario 1 1116.1 189.2 1463.4 79.3 1180.4 85.1 

 Total inc. NV Scenario 2 1117.0 189.3 1501.0 81.1 1241.8 89.4 

 

 Across the two development scenarios, the cumulative total kittiwake collisions in 

autumn were estimated to be between 1,463 and 1,501, in spring between 1,180 

and 1,242, and in the breeding season between 1,116 and 1,117. Using the 

Flamborough & Filey Coast pSPA proportions for all the wind farms with potential 

connectivity to the Flamborough and Filey Coast pSPA (MacArthur Green 2015b), the 

mortality attributed to the Flamborough and Filey Coast pSPA population was 80 to 

81 (autumn), 85 to 89 (spring) and 189 (breeding) respectively (annual mortality of 

354 to 360 birds).   

 Of these, the proposed Norfolk Vanguard project contributed a maximum of 3.3, 5.5 

and 3.5 individuals, respectively. Therefore, irrespective of the potential total impact 

on the Flamborough and Filey Coast pSPA kittiwake population, the contribution 

from the proposed Norfolk Vanguard project is small (<=4%, <=6% and <=2% in each 

season respectively, <=3% annually) and (as discussed above) would have an 

undetectable effect on total mortality. However, addition of the in-combination total 

of 360 individuals to the background mortality of 22,000 would increase the 

mortality rate by 1.6% from 0.156 to 0.158. 

 Population modelling of the Flamborough and Filey Coast pSPA kittiwake population 

conducted for the Hornsea Project One wind farm (MacArthur Green 2014) indicated 

that an annual mortality of 375 individuals would reduce the median population 

growth rate by a maximum of approximately 0.5% (derived from density 

independent simulations using the worst case suite of demographic rates). This 

growth rate reduction was approximately 0.43% for the alternative set of 

demographic rates and less than 0.1% with the incorporation of density dependence. 

Even at the maximum predicted decline in growth rate (0.5%) this represents a very 

small risk to the population’s conservation status.  
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 Natural England’s assessment for the Hornsea Project One development included 

consideration of the level of annual mortality which the Flamborough and Filey Coast 

pSPA population could sustain. Natural England advised that the outputs from a 

precautionary Potential Biological Removal (PBR) calculation (using a recovery factor 

of 0.1) indicated that the mortality threshold for the Flamborough and Filey Coast 

pSPA population should be 512 (Planning Inspectorate 2014). Although Natural 

England no longer advocate the use of PBR for wind farm assessments, the results 

remain informative in terms of the relative predicted impacts. 

 The in-combination mortality of 360 individuals (all age classes) apportioned to the 

Flamborough and Filey Coast pSPA is clearly well below this threshold. Note also that 

the PBR figure of 512 related only to the breeding adult component of the 

population. Of the total predicted mortality of 360, the breeding adults would be 

estimated to comprise 191 (53% of the population, Furness 2015). Thus, the adult 

threshold of 512 is more than two and a half times the equivalent in-combination 

adult mortality of 191. 

 It is, therefore, reasonable to assess that there will be no adverse effect on the 

integrity of Flamborough and Filey Coast pSPA as a result of kittiwake collisions at 

the proposed Norfolk Vanguard project in-combination with other projects. 

 Conclusion 

 The decline in the kittiwake population observed since the population was 

designated for Flamborough Head & Bempton Cliffs SPA (assuming a decline has in 

fact occurred) is most likely due to a combination of climate change impacts and 

effects of high fishing effort depleting sandeel stocks on Dogger Bank (Frederiksen et 

al. 2004, Cook et al. 2014, BirdLife International 2015, Carroll et al. 2017) and cannot 

be attributed to offshore wind farm development as the decline occurred before 

offshore wind farm construction. In the last few years, breeding numbers of 

kittiwakes at Flamborough and Filey Coast pSPA have increased slightly (RSPB data), 

which is consistent with the relatively high breeding success of that colony (Coulson 

2017). However, the large size of this colony, the increase in breeding numbers in 

recent years and the continued relatively high breeding success make this colony 

especially important for the conservation of kittiwakes throughout the UK, as most 

populations in the UK have shown large declines and poor productivity for the last 

few decades. 

 The number of predicted in-combination kittiwake collisions attributed to the 

Flamborough & Filey Coast pSPA remains below the sustainable levels estimated 

using PBR and this level would not trigger a risk of population decline based on 

population viability analysis modelling, despite the precautionary nature of collision 

risk assessments.  Furthermore, the impact on the Flamborough and Filey Coast 

pSPA kittiwake population resulting from in-combination collisions is below the 
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thresholds of concern as proposed for recently consented developments.  Therefore, 

it can be concluded that there will be no adverse effect on the integrity of 

Flamborough & Filey Coast pSPA from impacts on kittiwake due to the proposed 

Norfolk Vanguard project in-combination with other projects. 

13.4.4 Greater Wash SPA – little gull in-combination collision risk 

 There are no additional little gull collisions predicted at the Hornsea Project Three 

wind farm or Thanet Extension wind farm, however the population of little gull on 

the Greater Wash SPA citation was revised following submission of the Information 

for the HRA (Norfolk Vanguard 2018a). The population size against which impacts 

were originally assessed was 1,303 individuals (NE and JNCC 2016) which has been 

reduced to 1,255 individuals in the revised citation (NE 2018).  

 The original Norfolk Vanguard assessment for little gull assumed that there was 

potential connectivity between the Norfolk Vanguard site and the Greater Wash SPA, 

and that up to 2 individuals could be in collision with turbines during the 

nonbreeding season. Evidence was presented that the regional population of little 

gull is likely to be at least 10,000 individuals, and probably exceeds 20,000. On this 

basis, the number of collisions apportioned to the Greater Wash SPA little gull 

population was estimated to be a maximum of 0.3 individuals (1,303 divided by 

10,000 multiplied by 2 = 0.26). For an updated assessment based on the revised 

population of 1,255, this mortality remains approximately 0.3 (1,255 divided by 

10,000 multiplied by 2 = 0.25). Therefore, the original conclusion that there will be 

no adverse effect on the integrity of the Greater Wash SPA as a result of little gull 

collisions at the Norfolk Vanguard project, is unchanged.  

 In-combination effect 

 Due to the very low predicted effect from the project alone, it was considered that 

Norfolk Vanguard would not contribute to an in-combination impact. This conclusion 

is unaffected by the revised SPA population size, therefore the likelihood of an 

adverse effect on the integrity of the Greater Wash SPA little gull population due 

to in-combination mortality can be ruled out. 

13.4.5 Greater Wash SPA – red-throated diver displacement 

 Project alone 

 The population of red-throated diver on the Greater Wash SPA citation was revised 

following submission of the Information to support HRA (Norfolk Vanguard 2018). 

The population size against which impacts were originally assessed was 1,511 

individuals (NE and JNCC 2016) which has been reduced to 1,407 individuals in the 

revised citation (NE 2018). 
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 The magnitude of disturbance to red-throated diver for Norfolk Vanguard has been 

estimated on a ‘worst case’ basis.  This assumes that there would be 100% 

displacement of birds within a 2km buffer around the source, in this case from a 

maximum of two cable laying vessels.    This 100% displacement is consistent with 

suggestions in Garthe and Hüppop (2004) and Schwemmer et al. (2011) that all red-

throated divers present fly away from approaching vessels at a distance of more 

than 1km. 

 In order to calculate the number of red-throated divers that would potentially be at 

risk of displacement from the Norfolk Vanguard offshore cable corridor during the 

cable laying process, the density of red-throated divers in the Greater Wash SPA 

along the section crossed by the offshore cable corridor was estimated.  This was 

derived from a review of the Greater Wash SPA proposal details (Natural England 

and JNCC 2016) which indicated that the peak density of birds in the region of the 

pSPA crossed by the cable route was between 1.36 and 3.38 per km2.  

 The worst case area from which birds could be displaced was 25.13km2, calculated as 

the summed area within 2km of two cable laying vessels.  If 100% displacement is 

assumed to occur within this area, then between 34.2 and 84.9 divers could be 

displaced at any given time (but only if both vessels are within the SPA at the same 

time).  This would lead to an increase of around 0.7% in diver density in the 

remaining areas of the SPA, if it is assumed that displaced birds all remain within the 

SPA.  As the vessels move, it has been assumed that displaced birds return and 

therefore any individual will be subjected to only a brief period of impact.  It is 

considered reasonable to assume that birds will return following passage of the 

vessel since the cable laying vessels will move at 300-400m per hour if surface laying, 

150-300m per hour for ploughing or jetting and 30-80m per hour if trenching; this 

represents a maximum speed of 7m per minute.  For context, a modest tidal flow 

rate for the region would be in the region of 1m per second (i.e. 60m per minute). 

The tide would therefore be flowing at least nine times faster than the cable laying 

vessel.  Therefore, for the purposes of estimating displacement the vessels can be 

considered as effectively stationary (i.e. from the perspective of the birds affected). 

Consequently, it can be assumed that the estimated number displaced represents 

the total number displaced over the course of a single winter, since the zone of 

exclusion can be treated as fixed.  

 Definitive mortality rates associated with displacement for red-throated divers (or 

for any other seabird species) are not known and precautionary estimates must be 

used.  There is no evidence that birds displaced from wind farms suffer any mortality 

as a consequence of displacement (Dierschke et al. 2017); any mortality due to 

displacement would be most likely a result of increased density in areas outside the 

affected area, resulting in increased competition for food where density was 

elevated (Dierschke et al. 2017).  Such impacts are most likely to be negligible, and 
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below levels that could be quantified, as the available evidence suggests that red-

throated divers are unlikely to be affected by density-dependent competition for 

resources during the non-breeding period (Dierschke et al. 2017).  Impacts of 

displacement are also likely to be context-dependent.  In years when food supply has 

been severely depleted, as for example by unsustainably high fishing mortality of 

sandeel stocks as has occurred several times in recent decades (ICES 2013), 

displacement of sandeel-dependent seabirds from optimal habitat may increase 

mortality. In years when food supply is good, displacement is unlikely to have any 

negative effect on seabird populations.  Red-throated divers may feed on sandeels, 

but sandeel availability is generally low in winter, and they take a wide diversity of 

small fish prey, so would be buffered to an extent from fluctuations in abundance of 

individual fish species. It is also not possible for the proposed project to predict 

future fishing effort.  However, this assessment has assumed a highly precautionary 

maximum mortality rate associated with the displacement of red-throated diver by 

vessels in the wintering period of 5% (i.e. 5% of displaced individuals suffer mortality 

as a direct consequence). This leads to a highly precautionary assumption that a 

single instance of displacement is equivalent to nearly half the total annual adult 

mortality rate.  At this level of additional mortality a maximum of between 2 and 4 

birds would be expected to die across the entire winter period (September to April) 

as a result of any potential displacement effects from the offshore cable installation 

activities. However, owing to the Rochdale envelope approach and the nature of the 

calculations employed, this almost certainly over-estimates the duration of cable 

laying by a factor of around 7, since even travelling at the minimum speed of 30m 

per hour, if a working day lasts for 12 hours the vessel would traverse the SPA in 

approximately 40 days (assuming the cable route through the SPA is around 15km).  

From these considerations it is clear that the assumption of 5% mortality is highly 

precautionary in relation to disturbance by cable laying vessels. 

 Baseline annual mortality ranges from about 12% for adults, up to about 40% for 

juveniles (Dierschke et al. 2017). With an assumed proportion of juveniles of 30% 

(based on Furness 2015), the estimated natural mortality for the SPA population 

(1,407), would be approximately 281 (calculated using a composite all age class 

mortality rate of 0.2). The addition of a maximum of 2 to 4 to this total during a 

single year would increase the mortality rate in that year by approximately 0.7% to 

1.4% (note that these increases in mortality are only very slightly higher than those 

assessed in the original submission for a population of 1,511, which were 0.67% to 

1.3%). This would only be expected to apply during a single nonbreeding season (and 

only then if cable laying by two vessels occurs simultaneously within the SPA during 

the nonbreeding period), and is based on highly precautionary assumptions about 

the magnitude and impact of displacement. It is therefore reasonable to conclude 

that there will be no adverse effect on the integrity of the Greater Wash SPA as a 
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result of red-throated diver displacement due to cable laying for the proposed 

Norfolk Vanguard project alone.   

 In-combination effect 

 The Hornsea Project 3 and Thanet Extension wind farms do not have connectivity 

with the Greater Wash SPA with respect to the in-combination assessment of red-

throated diver for Norfolk Vanguard. Therefore, the updates to these projects’ 

impact assessments from PEIR to ES do not affect the conclusions of the original in-

combination assessment for Norfolk Vanguard, which was that there will be no 

adverse effect on the integrity of the Greater Wash SPA from impacts on red-

throated diver due to the proposed Norfolk Vanguard project in-combination with 

other projects.  
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1 INTRODUCTION 

Estimates of seabird collision risk at offshore wind farms include allowance for flight activity at night, 

extrapolated from day time activity levels. The values previously used in the Band (2012) collision 

risk model (CRM) were derived by converting a categorical estimate of relative nocturnal activity 

(scaled from 1 to 5; Garthe and Hüppop, 2004) into the equivalent percentages between 0% (=1) and 

100% (=5). Used in this manner, a figure of 50% is appropriate for a species which is half as active at 

night as during the day. However, the values presented in Garthe and Hüppop (2004) were not 

intended to represent these absolute percentage values, but rather to indicate relative nocturnal 

activity between different species, and the assigned values were based on a qualitative review of the 

literature. They indicated that a score of 1 represented ‘hardly any flight activity at night’ while a 

score of 5 represented ‘much flight activity at night’. These scores simply indicated that bird species 

that scored higher were likely to show more nocturnal flight activity than bird species that scored 

lower on the scale. 

During mid-summer, the correction for nocturnal flight activity makes only a small difference to 

estimated numbers of collisions at sites in the southern North Sea, since the night is short in mid-

summer. However, in mid-winter the effect is larger, as over the southern North Sea, the night is 

about twice as long as day during mid-winter. In consequence, for a seabird species with a Garthe 

and Hüppop (2004) score of 3, the Band (2012) model conversion to 50% of daytime flight activity 

estimates an additional one collision at night for each collision estimated to occur during the day, for 

an offshore wind farm located in the southern North Sea. For a seabird with a Garthe and Hüppop 

(2004) score of 5, the Band (2012) model conversion to 100% of daytime flight activity would 

estimate in winter two collisions at night for each collision estimated to occur during the day. 

Recent analyses of tracking data for gannet and kittiwake have produced the first evidence-based 

estimates of nocturnal flight activity for these species (Furness et al. 2018 and Furness et al. in 

prep.). The analyses have found that the nocturnal flight activity rates (NFAR) for these species are 

much lower (<=4% for gannet and <=20% for kittiwake) than the rates currently recommended by 

the Statutory Nature Conservation Bodies (SNCBs) of 25% and 50%, respectively. This work, which is 

in the process of being published in peer reviewed journals, has also been reviewed and the results 

accepted by ornithology experts at stakeholder organisations (Natural England, NE; Scottish Natural 

Heritage, SNH; Joint Nature Conservation Committee, JNCC, Marine Scotland Science, MSS and the 

Royal Society for the Protection of Birds, RSPB). 

In acknowledgement of the precaution in existing nocturnal flight activity rates, Natural England has 

advised recent offshore wind farm collision assessments for gannet and kittiwake to be presented 

using both the previous rates and ones reduced by 1 on the 1 to 5 scale (i.e. gannet 0% and 25%, 

kittiwake 25% and 50%). [The recommendation to use discrete figures, rather than the actual 

percentages identified in the tag analysis, appears to result from a misapprehension that nocturnal 

activity can only be entered in the Band model as an integer between 1 and 5, but in fact any value 

can be used. The calculation in the Band model simply takes the number entered, subtracts 1 and 

multiplies by 0.25. For example, a NFAR value of 35% can be obtained by entering 2.4 in the Band 

model spreadsheet (2.4 – 1 x 0.25 = 0.35)].  

The use of revised nocturnal flight activity rates for current wind farm assessments (as advised by 

NE) reflects growing awareness that the previous rates were over-estimated.  In most cases the 

project alone collision risks are not of major concern even at the current, higher nocturnal rates. 
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However, the increasing cumulative collision risks include potential mortality across large areas (e.g. 

all UK North Sea offshore wind farms). Since this cumulative total (largely) comprises collision 

estimates calculated using the previous guidance (i.e. higher NFARs), it is appropriate to consider 

what this total would be if the revised, more accurate NFARs are applied. 

This note presents a method for updating existing collision estimates to account for changes in 

nocturnal flight activity and uses this method to calculate revised collision estimates for gannet and 

kittiwake at UK offshore wind farms. 

2 METHODS 

2.1 Nocturnal flight activity rates 

The Band collision model defines the nocturnal period (for the purposes of collision estimation) as 

the period between sunset and sunrise (i.e. when the top of the sun is level with the horizon). 

Therefore, the same definition of night-time was applied by Furness et al. (2018) and Furness et al. 

(in prep.). Using data collected by tags attached to individual birds as part of studies conducted at 

several different locations1, Furness et al. (2018) and Furness et al. (in prep.) calculated the levels of 

gannet and kittiwake flight activity occurring between sunset and sunrise during the breeding and 

nonbreeding seasons, relative to that recorded during the day.  

Furness et al. (2018) recommended precautionary NFARs for gannet in the breeding and 

nonbreeding seasons of 8% and 4% respectively. However, the actual average rates estimated in 

their study were 7.1% and 2.3% respectively. Furthermore, it is clear from a review of the data that 

the breeding season value of 7.1% was very heavily influenced by the results from the smallest study 

in the review, which was based on three tagged birds in Shetland (Garthe et al. 1999). This study 

yielded a nocturnal activity rate of 20.9% (compared to daytime) but the total duration of flight 

activity recorded was only 215 hours, which was less than 3% of the > 8,000 hours covered by the 

remaining studies. Calculation of the average rate without the inclusion of this study results in a 

breeding season rate of 4.3%. This value is considered to be more robust and has been used in the 

current assessment.  

The evidence based NFAR for gannet and kittiwake thus calculated are provided in Table 1.  

Table 1. Previous and suggested revised nocturnal flight activity rates (NFAR) for gannet and 
kittiwake. Values are percentages, including standard deviations (Furness et al. 2018, Furness 
et al. in prep.). 

Species Previous recommended NFAR 
(year-round) * 

Breeding season 
NFAR 

Nonbreeding 
season NFAR 

Gannet 25 4.3 (SD 2.7)** 2.3 (SD 0.4) 

Kittiwake 50 20 (SD 5) 17 (SD 1.5) 
* It should be noted that some wind farm assessments have used alternative NFAR values (e.g. 0% for gannet). 

** Calculated using >97% of the data.   

 

                                                           
1 For gannet this comprised seven breeding colonies distributed between Shetland and the Channel Islands. 
For kittiwake preliminary data from three breeding colonies (Scotland, Denmark and France) were used. 
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2.2 Retrospective application of revised NFAR 

MacArthur Green (2017) demonstrated a method for updating wind farm collision mortality 

estimates calculated using the Band (2012) model for changes in turbine parameters. Crucially this 

method does not require the full set of original input parameters, but instead uses the ratio of 

original and revised values for four of the turbine parameters to calculate an adjustment rate which 

can be applied to update the mortality outputs. This work, commissioned by the Crown Estate, was 

undertaken to enable collision risks to be updated to reflect differences between consented wind 

farm designs and as-built ones, since the latter often comprise fewer, larger turbines than assessed, 

and these generate considerably lower collision risk estimates. 

Exactly the same approach can be applied for updating collision estimates to reflect revised NFARs. 

Equation 1 presents the method for calculating the adjustment rate. Multiplying the original collision 

estimates by the NFAR adjustment provides mortality estimates which reflect the revised NFAR (i.e. 

the number of collisions which would have been obtained if the revised NFAR had been used 

originally). The magnitude of change in mortality is related to the duration of night (i.e. for any given 

reduction in NFAR, the collision reduction will be greatest in months with the longest nights). As the 

relative lengths of day and night vary due to both month and latitude, the NFAR adjustment value 

needs to be calculated for each month (m) at each latitude (wf). 

𝑁𝐹𝐴𝑅 𝑎𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡𝑚,𝑤𝑓 =  
𝑑𝑎𝑦𝑡𝑖𝑚𝑒 ℎ𝑜𝑢𝑟𝑠𝑚,𝑤𝑓 +  (𝑛𝑖𝑔ℎ𝑡𝑡𝑖𝑚𝑒 ℎ𝑜𝑢𝑟𝑠𝑚,𝑤𝑓 ×𝑁𝐹𝐴𝑅𝑟𝑒𝑣𝑖𝑠𝑒𝑑)

𝑑𝑎𝑦𝑡𝑖𝑚𝑒 ℎ𝑜𝑢𝑟𝑠𝑚,𝑤𝑓 +  (𝑛𝑖𝑔ℎ𝑡𝑡𝑖𝑚𝑒 ℎ𝑜𝑢𝑟𝑠𝑚,𝑤𝑓 × 𝑁𝐹𝐴𝑅𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙)
 

[1] 

Thus, for each wind farm, in addition to the original NFAR values used in the CRM, the following data 

are required: 

• Monthly collision estimates, and 

• Wind farm latitude. 

It is also worth noting that not all wind farm assessments have used the previous recommended 

NFAR values (Table 1). For example, several assessments have used a value of 0% for gannet (e.g. 

Inch Cape, Seagreen Alpha and Bravo). These cases are treated in the same manner using equation 

1, however the resulting NFAR adjustment is greater than 1 (i.e. use of the revised, evidence based, 

NFAR increases the mortality predicted for these wind farms). For consistency, and to ensure the 

results of this analysis bring all wind farms into alignment on NFAR, these mortality increases have 

been included in the update provided here.  

Not all wind farm assessments have presented collisions in each calendar month. In some cases, 

mortality is provided by season (e.g. breeding and nonbreeding) and in others just an annual figure 

has been reported. Depending on the availability of other data, it is possible to calculate monthly 

collisions from annual totals. Consequently, wind farm collision data were deemed to be in one of 

three categories, with alternative approaches used to apply the NFAR update: 

1. Monthly estimates reported in the Environmental Statement (ES): no additional analysis was 

required prior to application of the monthly NFAR adjustment values. 

2. Annual and/or seasonal mortality only, 
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a. If the monthly density of each species in flight was available (i.e. the input values 

used in the CRM), this was used together with the total available hours to calculate 

the proportion of annual mortality occurring in each month2. Following this the 

NFAR adjustment was applied. 

b. If neither monthly collisions nor monthly densities were available, the annual or 

seasonal estimates were assigned to those months which ensured application of the 

NFAR was precautionary (note this depends on which is lower: the original NFAR or 

the revised NFAR). For example, if only an annual mortality was available and the 

revised NFAR is lower than the original one, all mortality was assigned to June as this 

will yield the smallest reduction in mortality. Conversely, if the original NFAR was 

lower than the revised one, all mortality was assigned to December, as this will yield 

the largest increase. In both cases, the NFAR adjustment was then applied.  

Only projects which have been consented or have submitted a final application (ES) have been 

included in this assessment. The most recent projects included are Hornsea Project 3 (accepted by 

PINS June 2018), Thanet Extension (accepted by PINS July 2018) and Norfolk Vanguard (accepted by 

PINS July 2018). 

There are three versions of the Band (2012) model, known as options 1, 2 and 3. Options 1 and 2 

calculate collisions in the same manner and differ only in the source data for the estimate of birds at 

potential collision height (PCH), with option 1 using site-based estimates and option 2 using 

estimates derived from modelling of a pooled dataset (Johnston et al. 2014a,b). Option 3 also uses 

the pooled dataset, but instead of assuming an even distribution of birds at PCH (as for options 1 

and 2) the variable overlap in flight height distributions (which typically decrease with increasing 

distance from the sea) and the rotor swept heights is used to generate a more realistic value for 

PCH. However, due to uncertainty about the accuracy of the source data used in the flight height 

modelling, the SNCBs advise the use of the more precautionary option 1 and 2 model outputs for 

wind farm assessment. This being the case, the wind farm data collated for the update presented 

here were those estimated using options 1 or 2. Since SNCB advice has changed over the period 

spanned by the wind farms listed in this report, reflecting new guidance and methods which have 

become available, the collision figures reported here were not necessarily those presented for 

assessment (although they will have been provided in supporting reports). However, the figures in 

this report are those which have been used in the cumulative assessments for the East Anglia THREE 

and Norfolk Vanguard assessments, and therefore represent those currently advised for use by 

Natural England. It is worth noting however that the NFAR adjustment can be applied to the results 

obtained from any version of the model, therefore any model option outputs can be updated. 

3 RESULTS 

Table 2 provides the original and revised annual collision total for each offshore wind farm and Table 

3 provides the cumulative total mortality for each species, summed for all UK offshore wind farms, 

and separated into east and south (North Sea and English Channel) and west (Irish Sea and Solway 

Firth), with the original and revised totals and the difference between them.  

                                                           
2 The density of birds in flight in each month was multiplied by the total available hours in each month 
(calculated for the wind farm’s latitude and the original NFAR value used) and the resulting 12 values divided 
by their sum to calculate the proportion of annual mortality occurring in each month. Day and night length for 
each wind farm were calculated using the same method employed by Band (2012), described in Forsythe et al. 
(1995). 
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The complete sets of input data (Tables A1 and A2), NFAR adjustments (Tables A3 and A4) and 

updated collision estimates (Tables A5 and A6) are provided in Appendix 1.  

 
Table 2. Annual gannet and kittiwake collisions at UK offshore wind farms calculated using 
option 2 of the Band model using original NFAR and revised NFAR (all at an avoidance rate of 
98.9%). Not all wind farms presented collision predictions for both species, which are 
indicated by ‘-‘ entries. 

Wind Farm Gannet Kittiwake 

Original  Revised  Original  Revised 

AOWF (EOWDC) 6.0 5.1 24.7 21.4 

Barrow - - - - 

Beatrice 96.0 78.2 145.2 121.7 

Blyth Offshore- Demonstration Extension - - - - 

Burbo Bank - - - - 

Burbo Bank Extension 19.2 17.3 35.2 31.6 

Dogger Bank Creyke Beck A & B 33.0 27 718.8 574.7 

Dogger Bank Teesside A & B 36.3 30.4 444.2 349.9 

Dudgeon 80.0 65.8 - - 

East Anglia One 96.0 71.4 141 98 

East Anglia Three 49.0 37 112 78.8 

Firth of Forth Alpha 552.0 564.9 371 294.7 

Firth of Forth Bravo 363.6 372.5 343 273.7 

Galloper Wind Farm 61.4 47.8 81.5 58.7 

Greater Gabbard Wind Farm - - - - 

Gunfleet sands (I and II) - - - - 

Gwynt y Mor - - - - 

Hornsea 1 64.9 51.4 123.4 100 

Hornsea 2 27.0 22.1 27 22.5 

Hornsea 3 37.3 38.5 238 227.3 

Humber Gateway 4.0 2.9 7.4 5.7 

Inch Cape 366.8 375 301 228.4 

Kentish Flats - - - - 

Kentish Flats Extension 0.2 0.2 2.7 2.4 

Lincs 4.7 4.3 - - 

London Array - - - - 

Lynn and Inner Dowsing - - - - 

MORL EDA 124.9 128.9 82.5 69.8 

Neart na Gaoithe 212.9 187.7 39 29.2 

Norfolk Vanguard 110.5 110.5 158.3 158.3 

North Hoyle - - - - 

Ormonde Offshore - - - - 

Race Bank 49.5 39.6 31.4 22.8 

Rampion 101.6 87.6 121.5 115.8 

Rhyl Flats - - - - 

Robin Rigg (E and W) - - - - 
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Wind Farm Gannet Kittiwake 

Original  Revised  Original  Revised 

Scroby Sands - - - - 

Sheringham Shoal 17.2 15 - - 

Teesside Offshore Wind Farm 6.1 5.6 15.6 14 

Thanet 1.1 0.8 1.1 0.8 

Thanet Extension 13 10 15 11.2 

Triton Knoll 125.4 129.8 205 159.1 

Walney 1 & 2 - - - - 

Walney Ext 271.0 225.5 461.9 356.6 

West of Duddon Sands - - - - 

Westermost Rough 0.3 0.2 0.5 0.4 

Total 2930.9 2753.0 4247.9 3427.5 

 

Table 3. Cumulative total collision mortality at UK wind farms using original and revised 
NFAR, summarised by region. 

Species Region Original 
cumulative 
collision 
mortality  

Revised 
cumulative 
collision 
mortality 

Reduction 
resulting from 
use of revised 
NFAR 

Gannet UK 2930.9 2753.2 177.8 

North Sea & English Channel 2640.7 2510.4 130.3 

Irish Sea and Solway Firth 290.3 242.8 47.5 

Kittiwake UK 4246.3 3427.6 818.7 

North Sea & English Channel 3749.2 3039.4 709.9 

Irish Sea and Solway Firth 497.1 388.2 108.9 

 

The total reduction for gannet across all UK wind farms is 178, of which 130 and 48 are attributed to 

wind farms in the east and west respectively. These represent reductions of 6%, 5% and 16% 

respectively. 

The total reduction for kittiwake across all UK wind farms is 819, of which 710 and 109 are attributed 

to wind farms in the east and west respectively. These represent reductions of 19%, 19% and 22% 

respectively. 

4 DISCUSSION 

Seabird surveys collect data by means of visual observations, previously by the use of field 

ornithologists on vessels or planes, and now usually through the desk-based review of digital 

imagery taken from planes. Clearly such methods rely on data collection during periods with suitable 

visibility to enable reliable recording, which largely precludes data collection during the night (there 

are also additional health and safety considerations for night working). However, some seabird 

species are active during the night and there is therefore a need to ensure wind farm impact 

assessments allow for this previously unobserved behaviour. This is particularly relevant to the 

estimation of collision risks, since the modelling methods used are based around estimation of total 

activity within each month, extrapolated from the daytime period covered by the survey. 
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Consequently, for species considered to be active at night, this includes an allowance for nocturnal 

flight activity.  

Until recently, nocturnal activity for each seabird species has been based on a 1 to 5 scale, converted 

to 0 – 100%, with 1=0%, 2=25%, up to 5=100%. A preliminary review of studies which reported 

activity from tag data for several species indicated that the existing NFAR were overestimated for 

most species. The result of this is that collision mortality has also been overestimated. Analysis of 

tagging data for gannet and kittiwake has now been undertaken (Furness et al. 2018, Furness et al. 

in prep) and these have confirmed the earlier findings that these were over-estimated.  

While current and future wind farm assessments can utilise the revised NFAR in their assessments, 

the primary focus of wind farm impact assessment is often the cumulative collision totals, which will 

be largely unaffected by this revision if it is applied only to new assessments. However, there is no 

reason why updated guidance cannot be applied retrospectively. Indeed, that approach has been 

accepted in the case of revised collision avoidance rates (Cook et al. 2014, JNCC et al. 2014) which 

have subsequently been applied to older wind farm predictions (made using the previous 

recommended avoidance rates) in order to bring cumulative assessments up to date. 

This report has detailed the methods for undertaking retrospective adjustment of collision mortality 

using data presented in most offshore wind farm assessments and presents the results from the use 

of this method. The reductions in cumulative collision mortality obtained here vary between 5% and 

22% for different species and regions. It is also worth noting that many consented wind farm 

collision predictions also include over-estimates due to design modifications for as-built wind farms 

compared with their consented designs, with collisions over-estimated by as much as 50% for many 

projects (MacArthur Green unpubl. report to The Crown Estate). Clearly, current cumulative collision 

totals over-estimate seabird collision risk to a large degree, and so it is important to use evidence-

based inputs to the Band model to obtain more accurate estimates. 
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Appendix 1. Tables of original and revised collision mortality and NFAR adjustments. 
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Table A.1. Gannet consented collision mortality at UK offshore wind farms. Monthly mortality was obtained from original application documents where available. If 

monthly collisions were not available then the monthly density (if provided) has been used with the monthly active hours (day and night) to assign collisions across 

months. If seabird densities were not available, the annual (or seasonal) mortality has been assigned to month(s) so as to ensure the revision is precautionary (e.g. if 

updated NFAR is less than original NFAR annual mortality was assigned to June to obtain the smallest reduction; conversely if updated NFAR is more than the original 

NFAR, annual mortality was assigned to December to give the largest increase). 

Wind Farm Monthly collisions Summary collisions NAF (%) 

 J F M A M J J A S O N D Annual Breeding 
Non- 

breeding 
Autumn Spring BS NBS 

AOWF (EOWDC) 0 0 0 0.1 0.2 0.9 0.9 1 0.6 2.2 0.1 0 6 - - - - 25 25 

Barrow - - - - - - - - - - - - - - - - - - - 

Beatrice 2.2 6 5.1 8.3 0 0 7.5 6.3 25.8 24.5 10.3 0 96 40 - - - 25 25 

Blyth Offshore- 

Demonstration Extension 
- - - - - - - - - - - - - - - - - - - 

Burbo Bank - - - - - - - - - - - - - - - - - - - 

Burbo Bank Extension 0.1 0.1 0.1 0.1 4.3 4.1 4.4 3.9 1 1 0.1 0.1 19.2 - - - - 25 25 

Dogger Bank Creyke Beck A 

& B 
1 1.7 5 1.2 2.1 2.6 2.8 2.5 1.7 8.8 2.7 0.9 33 - - - - 25 25 

Dogger Bank Teesside A & B 0.7 1.7 7.3 3.1 4.6 2.7 2.2 2.5 3.2 5.7 1.4 1.2 36.3 - - - - 25 25 

Dudgeon 2.2 0.8 16.1 2.9 4 5.1 7.2 2.9 8.8 19.5 10.4 0 80 - - - - 25 25 

East Anglia One 1 0 1 0 0 0 0 2 3 16 70 3 96 - - - - 25 25 

East Anglia Three 0 0 1.9 2.5 0 1.5 1.2 0.5 2.8 0.9 29.7 8 49 - - - - 25 25 

Firth of Forth Alpha 3.4 6.6 35.4 26.1 
146.

8 

153.

6 
33.7 89.2 35.7 17 4.5 0 552 497 55 - - 0 0 

Firth of Forth Bravo 4.4 8.1 21.7 23.7 48.4 97 42.7 67 26.1 18.5 5.4 0.7 363.6 303.6 60 - - 0 0 

Galloper Wind Farm 0.3 0.9 4 0 2.6 2.6 1.8 3.4 2 16.8 13.7 13.4 61.4 - - - - 25 25 

Greater Gabbard Wind Farm - - - - - - - - - - - - - - - - - - - 

Gunfleet sands (I and II) - - - - - - - - - - - - - - - - - - - 

Gwynt y Mor - - - - - - - - - - - - - - - - - - - 

Hornsea 1 6 1.6 13.8 2.2 1.1 0.5 2.8 4.9 6 10.4 14.3 1.1 64.9 - - - - 25 25 

Hornsea 2 1 1.1 1.9 0.9 0.6 0.6 3.6 3 3.3 5.7 4.2 1.1 27 7 - 14 6 25 25 

Hornsea 3 0.2 1.9 1.5 2 0.4 1.4 6.3 7.8 3 7.1 1.5 4.1 37.3 - - - - 0 0 
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Wind Farm Monthly collisions Summary collisions NAF (%) 

 J F M A M J J A S O N D Annual Breeding 
Non- 

breeding 
Autumn Spring BS NBS 

Humber Gateway - - - - - 4 - - - - - - 4 - - - - 100 100 

Inch Cape 0.6 2.6 3.6 34.2 77.9 70.1 64.9 83.7 21.5 5.7 2.1 0 366.8 - - - - 0 0 

Kentish Flats - - - - - - - - - - - - - - - - - - - 

Kentish Flats Extension - - - - - 0.2 - - - - - - 0.2 - - - - 25 25 

Lincs - - - - - 4.7 - - - - - - 4.7 - - - - 25 25 

London Array - - - - - - - - - - - - - - - - - - - 

Lynn and Inner Dowsing - - - - - - - - - - - - - - - - - - - 

MORL EDA 7.5 6.9 12.7 9.3 4.6 8.1 12.7 12.7 20.8 18.5 9.3 1.7 124.9 68.3 56.6 - - 0 0 

Neart na Gaoithe 0.4 6.9 15.5 8.7 35.2 27.4 41.3 30.4 31.4 13.9 1.5 0.2 212.9 - - - - 25 25 

Norfolk Vanguard 0 1.1 0 0.1 0 11.1 0 7.1 11.3 5.3 45.7 28.8 110.5 - - - - 4.3 2.3 

North Hoyle - - - - - - - - - - - - - - - - - - - 

Ormonde Offshore - - - - - - - - - - - - - - - - - - - 

Race Bank 0.2 3.6 0.6 0.5 3.7 6.7 8.8 15.4 2.8 4.8 2.2 0.1 49.5 33.7 - 11.7 4.1 40 40 

Rampion 0.5 0 0 3.4 7.7 11.6 9.1 8.6 51.8 7.4 0.4 1 101.6 31 20 44.7 6 25 25 

Rhyl Flats - - - - - - - - - - - - - - - - - - - 

Robin Rigg (E and W) - - - - - - - - - - - - - - - - - - - 

Scroby Sands - - - - - - - - - - - - - - - - - - - 

Sheringham Shoal 0 0 0 0 0.7 0.9 6.2 3.5 3 2.3 0.5 0 17.2 - - - - 25 25 

Teesside Offshore Wind 

Farm 
- - - - - 6.1 - - - - - - 6.1 - - - - 25 25 

Thanet - - - - - 1.1 - - - - - - 1.1 - - - - 100 100 

Thanet Extension 3 1 5 0 0 0 0 0 0 0 4 0 13 - - - - 25 25 

Triton Knoll 3.8 0 31.1 0 2.3 0.8 4.7 16.1 17.2 31.4 13.9 4.2 125.4 - - - - 0 0 

Walney 1 & 2 - - - - - - - - - - - - - - - - - - - 

Walney Ext 0 7 9.1 29.8 2.8 14.2 29.8 32.9 13.2 
128.

4 
3.7 0 271 80.1 190.9 - - 25 25 

West of Duddon Sands - - - - - - - - - - - - - - - - - - - 

Westermost Rough - - - - - 0.3 - - - - - - 0.3 - - - - 100 100 
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Table A.2. Kittiwake consented collision mortality at UK offshore wind farms. Monthly mortality was obtained from original application documents where available. If 

monthly collisions were not available then the monthly density (if provided) has been used with the monthly active hours (day and night) to assign collisions across 

months. If seabird densities were not available, the annual (or seasonal) mortality has been assigned to month(s) so as to ensure the revision is precautionary (e.g. if 

updated NFAR is less than original NFAR annual mortality was assigned to June to obtain the smallest reduction; conversely if updated NFAR is more than the original 

NFAR, annual mortality was assigned to December to give the largest increase). 

Wind Farm Monthly collisions Summary collisions NAF (%) 

 J F M A M J J A S O N D Annual Breeding 
Non- 

breeding 
Autumn Spring BS NBS 

AOWF (EOWDC) 0.5 0 0 0.8 1.8 7.5 7 3.1 1.1 2.5 0.5 0 24.7 - - - - 50 50 

Barrow - - - - - - - - - - - - - - - - - - - 

Beatrice 4.2 9.5 22.8 24.5 22.5 25.6 20.4 0 2.6 6.8 4.1 2.1 145.2 - - - - 50 50 

Blyth Offshore- 

Demonstration Extension 
- - - - - - - - - - - - - - - - - - - 

Burbo Bank - - - - - - - - - - - - - - - - - - - 

Burbo Bank Extension - - - - - 35.2 - - - - - - 35.2 - - - - 50 50 

Dogger Bank Creyke Beck A 

& B 
56.3 88.8 150 67.4 86.9 80.5 53.6 28.2 14.7 33.5 27.9 30.8 718.8 - - - - 50 50 

Dogger Bank Teesside A & B 28.8 59.9 
128.

3 
39.7 44.3 31.8 21.1 11.2 10.7 22.5 17.4 28.8 444.2 - - - - 50 50 

Dudgeon - - - - - - - - - - - - - - - - - - - 

East Anglia One 13 8 11 0 0 0 1 0 0 1 62 45 141 - - - - 50 50 

East Anglia Three 14.3 13.5 4.2 5.1 2.1 3.8 0 0 0 1.7 20.6 46.7 112 - - - - 50 50 

Firth of Forth Alpha 16.2 19.6 29.7 33.9 20.2 67.6 29.9 12.5 31.1 22.3 83.6 4.3 371 110.5 260.5 - - 50 50 

Firth of Forth Bravo 37.9 30.1 26.8 25.7 28.9 88.2 21.5 7.5 3.4 13.4 54.1 5.3 343 145 198 - - 50 50 

Galloper Wind Farm 5.6 8.7 1.4 2 2 1 6.8 4.9 0 4.3 - 44.8 81.5 - - - - 50 50 

Greater Gabbard Wind Farm - - - - - - - - - - - - - - - - - - - 

Gunfleet sands (I and II) - - - - - - - - - - - - - - - - - - - 

Gwynt y Mor - - - - - - - - - - - - - - - - - - - 

Hornsea 1 5.9 5.9 9.5 3.7 1.3 15.2 27.5 14.3 14.7 6.4 15 4 123.4 - - - - 50 50 

Hornsea 2 0.9 0.5 1.3 2.2 2 3.2 7 3.8 2.3 1.3 1.4 0.9 27 16 - 9 3 50 50 

Hornsea 3 8.2 3.2 29.1 33.8 29.6 8.7 49.5 14.6 25.4 6.3 9 20.6 238 - - - - 25 25 
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Wind Farm Monthly collisions Summary collisions NAF (%) 

 J F M A M J J A S O N D Annual Breeding 
Non- 

breeding 
Autumn Spring BS NBS 

Humber Gateway - - - - - 7.4 - - - - - - 7.4 - - - - 100 100 

Inch Cape 7.3 1.7 22.8 1 1.5 3.5 6.5 0.8 
139.

8 
60.8 41.1 12.3 301 13.3 86.8 200.5 - 50 50 

Kentish Flats - - - - - - - - - - - - - - - - - - - 

Kentish Flats Extension - - - - - 2.7 - - - - - - 2.7 - - - - 50 50 

Lincs - - - - - - - - - - - - - - - - - - - 

London Array - - - - - - - - - - - - - - - - - - - 

Lynn and Inner Dowsing - - - - - - - - - - - - - - - - - - - 

MORL EDA 3.6 2.2 9.2 16.4 15.4 11.8 13.4 2.6 2.2 2.6 1.6 1.6 82.5 60.1 22.4 - - 50 50 

Neart na Gaoithe 0.7 0.2 1 1.1 3.5 1.3 5.3 0.9 3.2 3.9 3.5 14.6 39 - - - - 50 50 

Norfolk Vanguard 27.5 28.8 14.7 5.2 15.6 3.3 1.9 0 0 1.3 41.6 18.4 158.3 - - - - 20 17 

North Hoyle - - - - - - - - - - - - - - - - - - - 

Ormonde Offshore - - - - - - - - - - - - - - - - - - - 

Race Bank 2 4.2 0.5 0 0.6 0 0.9 8.5 5.9 2.7 2.8 3.1 31.4 1.9 - 23.9 5.6 60 60 

Rampion 9.6 10.3 2.4 1.5 0.5 60.4 3.1 12.5 0.4 8.5 3.8 8.5 121.5 35 61.1 19.4 6 25 25 

Rhyl Flats - - - - - - - - - - - - - - - - - - - 

Robin Rigg (E and W) - - - - - - - - - - - - - - - - - - - 

Scroby Sands - - - - - - - - - - - - - - - - - - - 

Sheringham Shoal - - - - - - - - - - - - - - - - - - - 

Teesside Offshore Wind 

Farm 
- - - - - 15.6 - - - - - - 15.6 - - - - 50 50 

Thanet - - - - - 1.1 - - - - - - 1.1 - - - - 100 100 

Thanet Extension 3 4 2 1 1 0 1 0 1 0 0 2 15 - - - - 50 50 

Triton Knoll 14.4 1.2 49.7 3.8 2.4 0.8 10.8 28.6 30.5 24 31 7.7 205 - - - - 50 50 

Walney 1 & 2 - - - - - - - - - - - - - - - - - - - 

Walney Ext 4.9 0 
144.

3 
34.1 35 15.1 8.8 4.9 4.5 106 79.4 24.8 461.9 46.3 415.6 - - 50 50 

West of Duddon Sands - - - - - - - - - - - - - - - - - - - 
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Wind Farm Monthly collisions Summary collisions NAF (%) 

 J F M A M J J A S O N D Annual Breeding 
Non- 

breeding 
Autumn Spring BS NBS 

Westermost Rough - - - - - 0.5 - - - - - - 0.5 - - - - 100 100 
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Table A.3. Gannet monthly adjustment for updating original collision mortality for revised NAF. 

Wind Farm Monthly NAF adjustment 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

AOWF (EOWDC) 0.675 0.746 0.829 0.879 0.916 0.934 0.926 0.896 0.853 0.777 0.702 0.648 

Barrow - - - - - - - - - - - - 

Beatrice 0.666 0.743 0.829 0.881 0.919 0.938 0.93 0.899 0.853 0.775 0.696 0.636 

Blyth Offshore- 

Demonstration Extension 
- - - - - - - - - - - - 

Burbo Bank - - - - - - - - - - - - 

Burbo Bank Extension 0.701 0.757 0.83 0.874 0.906 0.922 0.915 0.889 0.85 0.783 0.722 0.681 

Dogger Bank Creyke Beck A 

& B 
0.693 0.754 0.83 0.876 0.909 0.926 0.919 0.891 0.851 0.781 0.716 0.671 

Dogger Bank Teesside A & B 0.691 0.753 0.83 0.876 0.91 0.926 0.919 0.892 0.851 0.78 0.715 0.669 

Dudgeon 0.702 0.758 0.83 0.874 0.905 0.921 0.915 0.889 0.85 0.783 0.723 0.683 

East Anglia One 0.708 0.761 0.831 0.872 0.903 0.918 0.912 0.887 0.85 0.785 0.728 0.69 

East Anglia Three 0.706 0.76 0.83 0.873 0.904 0.919 0.913 0.887 0.85 0.784 0.726 0.687 

Firth of Forth Alpha 1.05 1.035 1.045 1.03 1.02 1.015 1.017 1.025 1.037 1.03 1.044 1.056 

Firth of Forth Bravo 1.05 1.035 1.045 1.03 1.02 1.015 1.017 1.025 1.037 1.03 1.044 1.056 

Galloper Wind Farm 0.71 0.761 0.831 0.872 0.902 0.917 0.911 0.886 0.85 0.785 0.729 0.692 

Greater Gabbard Wind Farm - - - - - - - - - - - - 

Gunfleet sands (I and II) - - - - - - - - - - - - 

Gwynt y Mor - - - - - - - - - - - - 

Hornsea 1 0.699 0.756 0.83 0.874 0.907 0.923 0.916 0.89 0.851 0.782 0.72 0.678 

Hornsea 2 0.698 0.756 0.83 0.874 0.907 0.923 0.916 0.89 0.851 0.782 0.72 0.678 

Hornsea 3 1.046 1.034 1.044 1.031 1.022 1.018 1.019 1.026 1.038 1.029 1.041 1.051 

Humber Gateway 0.352 0.42 0.514 0.6 0.677 0.719 0.701 0.634 0.552 0.455 0.376 0.331 

Inch Cape 1.05 1.035 1.045 1.03 1.02 1.016 1.017 1.025 1.037 1.03 1.044 1.056 

Kentish Flats - - - - - - - - - - - - 

Kentish Flats Extension 0.712 0.763 0.831 0.871 0.901 0.916 0.91 0.885 0.849 0.786 0.731 0.695 

Lincs 0.703 0.758 0.83 0.873 0.905 0.921 0.914 0.888 0.85 0.783 0.724 0.683 

London Array - - - - - - - - - - - - 
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Wind Farm Monthly NAF adjustment 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Lynn and Inner Dowsing - - - - - - - - - - - - 

MORL EDA 1.053 1.036 1.045 1.029 1.019 1.014 1.016 1.024 1.037 1.03 1.046 1.061 

Neart na Gaoithe 0.682 0.749 0.83 0.878 0.913 0.931 0.923 0.894 0.852 0.778 0.708 0.658 

Norfolk Vanguard 1 1 1 1 1 1 1 1 1 1 1 1 

North Hoyle - - - - - - - - - - - - 

Ormonde Offshore - - - - - - - - - - - - 

Race Bank 0.587 0.654 0.739 0.8 0.847 0.871 0.861 0.822 0.767 0.685 0.611 0.564 

Rampion 0.716 0.764 0.831 0.87 0.9 0.914 0.908 0.884 0.849 0.787 0.734 0.7 

Rhyl Flats - - - - - - - - - - - - 

Robin Rigg (E and W) - - - - - - - - - - - - 

Scroby Sands - - - - - - - - - - - - 

Sheringham Shoal 0.703 0.758 0.83 0.873 0.905 0.921 0.914 0.888 0.85 0.783 0.724 0.684 

Teesside Offshore Wind 

Farm 
0.694 0.754 0.83 0.875 0.909 0.925 0.918 0.891 0.851 0.781 0.717 0.672 

Thanet 0.365 0.427 0.515 0.594 0.664 0.702 0.686 0.626 0.55 0.46 0.387 0.346 

Thanet Extension 0.712 0.763 0.831 0.871 0.901 0.916 0.91 0.885 0.849 0.786 0.731 0.695 

Triton Knoll 1.045 1.034 1.044 1.031 1.022 1.018 1.02 1.027 1.038 1.029 1.041 1.05 

Walney 1 & 2 - - - - - - - - - - - - 

Walney Ext 0.697 0.756 0.83 0.875 0.907 0.924 0.917 0.89 0.851 0.782 0.719 0.677 

West of Duddon Sands - - - - - - - - - - - - 

Westermost Rough 0.351 0.419 0.514 0.601 0.678 0.721 0.702 0.635 0.552 0.455 0.375 0.329 
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Table A.4. Kittiwake monthly adjustment for updating original collision mortality for revised NAF. 

Wind Farm Monthly NAF adjustment 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

AOWF (EOWDC) 0.652 0.712 0.795 0.847 0.889 0.911 0.902 0.866 0.801 0.739 0.674 0.631 

Barrow - - - - - - - - - - - - 

Beatrice 0.645 0.708 0.795 0.849 0.893 0.916 0.906 0.869 0.801 0.738 0.669 0.623 

Blyth Offshore- 

Demonstration Extension 
- - - - - - - - - - - - 

Burbo Bank - - - - - - - - - - - - 

Burbo Bank Extension 0.673 0.722 0.796 0.841 0.878 0.896 0.888 0.858 0.798 0.745 0.691 0.657 

Dogger Bank Creyke Beck A 

& B 
0.666 0.719 0.796 0.843 0.881 0.901 0.893 0.861 0.799 0.743 0.686 0.649 

Dogger Bank Teesside A & B 0.665 0.718 0.796 0.844 0.882 0.902 0.894 0.861 0.799 0.743 0.684 0.647 

Dudgeon - - - - - - - - - - - - 

East Anglia One 0.679 0.725 0.796 0.84 0.874 0.892 0.885 0.856 0.797 0.747 0.696 0.664 

East Anglia Three 0.677 0.724 0.796 0.84 0.875 0.894 0.886 0.856 0.798 0.746 0.694 0.662 

Firth of Forth Alpha 0.656 0.714 0.795 0.846 0.887 0.909 0.899 0.865 0.8 0.74 0.677 0.636 

Firth of Forth Bravo 0.656 0.714 0.795 0.846 0.887 0.909 0.899 0.865 0.8 0.74 0.677 0.636 

Galloper Wind Farm 0.68 0.725 0.796 0.839 0.873 0.891 0.884 0.855 0.797 0.747 0.697 0.666 

Greater Gabbard Wind Farm - - - - - - - - - - - - 

Gunfleet sands (I and II) - - - - - - - - - - - - 

Gwynt y Mor - - - - - - - - - - - - 

Hornsea 1 0.671 0.721 0.796 0.842 0.879 0.898 0.89 0.859 0.798 0.745 0.689 0.655 

Hornsea 2 0.671 0.721 0.796 0.842 0.879 0.898 0.89 0.859 0.798 0.745 0.689 0.654 

Hornsea 3 0.894 0.914 0.959 0.97 0.978 0.981 0.98 0.973 0.942 0.923 0.901 0.887 

Humber Gateway 0.449 0.507 0.594 0.666 0.73 0.765 0.75 0.694 0.611 0.537 0.47 0.431 

Inch Cape 0.657 0.714 0.795 0.846 0.887 0.908 0.899 0.865 0.8 0.741 0.678 0.637 

Kentish Flats - - - - - - - - - - - - 

Kentish Flats Extension 0.682 0.726 0.796 0.839 0.872 0.89 0.882 0.854 0.797 0.748 0.698 0.668 

Lincs - - - - - - - - - - - - 

London Array - - - - - - - - - - - - 
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Wind Farm Monthly NAF adjustment 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Lynn and Inner Dowsing - - - - - - - - - - - - 

MORL EDA 0.646 0.709 0.795 0.849 0.892 0.916 0.906 0.869 0.801 0.738 0.669 0.624 

Neart na Gaoithe 0.658 0.714 0.795 0.846 0.886 0.907 0.898 0.864 0.8 0.741 0.679 0.639 

Norfolk Vanguard 1 1 1 1 1 1 1 1 1 1 1 1 

North Hoyle - - - - - - - - - - - - 

Ormonde Offshore - - - - - - - - - - - - 

Race Bank 0.614 0.666 0.745 0.799 0.842 0.865 0.856 0.819 0.752 0.692 0.633 0.596 

Rampion 0.9 0.917 0.959 0.969 0.976 0.979 0.978 0.972 0.942 0.925 0.906 0.894 

Rhyl Flats - - - - - - - - - - - - 

Robin Rigg (E and W) - - - - - - - - - - - - 

Scroby Sands - - - - - - - - - - - - 

Sheringham Shoal - - - - - - - - - - - - 

Teesside Offshore Wind 

Farm 
0.667 0.719 0.796 0.843 0.881 0.901 0.892 0.86 0.799 0.744 0.686 0.65 

Thanet 0.461 0.514 0.594 0.661 0.719 0.751 0.737 0.687 0.609 0.541 0.479 0.445 

Thanet Extension 0.683 0.726 0.796 0.839 0.872 0.889 0.882 0.854 0.797 0.748 0.698 0.668 

Triton Knoll 0.673 0.722 0.796 0.841 0.878 0.896 0.888 0.858 0.798 0.745 0.691 0.657 

Walney 1 & 2 - - - - - - - - - - - - 

Walney Ext 0.67 0.72 0.796 0.842 0.879 0.899 0.89 0.859 0.798 0.744 0.688 0.653 

West of Duddon Sands - - - - - - - - - - - - 

Westermost Rough 0.448 0.507 0.594 0.666 0.731 0.767 0.751 0.695 0.611 0.537 0.469 0.43 
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Table A.5. Gannet monthly collisions updated for revised NAF, calculated using consented monthly collisions (Table A.1) and wind farm and month specific adjustment 

rates (Table A.3). 

Wind Farm Monthly collisions Annual 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  

AOWF (EOWDC) 0 0 0 0.1 0.2 0.9 0.8 0.9 0.5 1.7 0 0   5.1 

Barrow - - - - - - - - - - - -   0.0 

Beatrice 1.4 4.4 4.2 7.3 0 0 7 5.7 22 19 7.2 0  78.2 

Blyth Offshore- 

Demonstration Extension 
- - - - - - - - - - - -   0.0 

Burbo Bank - - - - - - - - - - - -   0.0 

Burbo Bank Extension 0.1 0.1 0.1 0.1 3.9 3.8 4 3.5 0.9 0.7 0.1 0  17.3 

Dogger Bank Creyke Beck A 

& B 
0.7 1.3 4.1 1 1.9 2.4 2.5 2.2 1.4 6.9 2 0.6  27.0 

Dogger Bank Teesside A & B 0.5 1.3 6.1 2.7 4.2 2.5 2 2.2 2.7 4.4 1 0.8  30.4 

Dudgeon 1.5 0.6 13.3 2.6 3.6 4.7 6.6 2.6 7.5 15.3 7.5 0  65.8 

East Anglia One 0.7 0 0.8 0 0 0 0 1.8 2.5 12.6 50.9 2.1  71.4 

East Anglia Three 0 0 1.6 2.2 0 1.4 1.1 0.5 2.4 0.7 21.6 5.5  37.0 

Firth of Forth Alpha 3.6 6.8 37 26.9 149.7 155.9 34.3 91.4 37.1 17.5 4.7 0 564.9 

Firth of Forth Bravo 4.6 8.4 22.7 24.4 49.3 98.5 43.4 68.7 27.1 19.1 5.6 0.7 372.5 

Galloper Wind Farm 0.2 0.7 3.3 0 2.4 2.4 1.6 3 1.7 13.2 10 9.3  47.8 

Greater Gabbard Wind Farm - - - - - - - - - - - -   0.0 

Gunfleet sands (I and II) - - - - - - - - - - - -   0.0 

Gwynt y Mor - - - - - - - - - - - -   0.0 

Hornsea 1 4.2 1.2 11.4 1.9 1 0.5 2.5 4.4 5.1 8.2 10.3 0.7  51.4 

Hornsea 2 0.7 0.9 1.6 0.8 0.5 0.6 3.3 2.7 2.8 4.4 3 0.8  22.1 

Hornsea 3 0.2 2 1.6 2 0.4 1.4 6.4 8.1 3.2 7.3 1.6 4.3  38.5 

Humber Gateway - - - - - 2.9 - - - - - -   2.9 

Inch Cape 0.7 2.7 3.8 35.2 79.4 71.1 66 85.8 22.3 5.8 2.2 0 375.0 

Kentish Flats - - - - - - - - - - - -   0.0 

Kentish Flats Extension - - - - - 0.2 - - - - - -   0.2 

Lincs - - - - - 4.3 - - - - - -   4.3 
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Wind Farm Monthly collisions Annual 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  

London Array - - - - - - - - - - - -   0.0 

Lynn and Inner Dowsing - - - - - - - - - - - -   0.0 

MORL EDA 7.9 7.2 13.3 9.5 4.7 8.2 12.9 13 21.6 19.1 9.7 1.8 128.9 

Neart na Gaoithe 0.3 5.2 12.9 7.6 32.2 25.5 38.1 27.2 26.7 10.8 1.1 0.1 187.7 

Norfolk Vanguard 0 1.1 0 0.1 0 11.1 0 7.1 11.3 5.3 45.7 28.8 110.5 

North Hoyle - - - - - - - - - - - -   0.0 

Ormonde Offshore - - - - - - - - - - - -   0.0 

Race Bank 0.1 2.4 0.5 0.4 3.1 5.9 7.6 12.6 2.2 3.3 1.4 0.1  39.6 

Rampion 0.4 0 0 3 6.9 10.6 8.3 7.6 44 5.8 0.3 0.7  87.6 

Rhyl Flats - - - - - - - - - - - -   0.0 

Robin Rigg (E and W) - - - - - - - - - - - -   0.0 

Scroby Sands - - - - - - - - - - - -   0.0 

Sheringham Shoal 0 0 0 0 0.7 0.8 5.7 3.1 2.6 1.8 0.3 0  15.0 

Teesside Offshore Wind 

Farm 
- - - - - 5.6 - - - - - -   5.6 

Thanet - - - - - 0.8 - - - - - -   0.8 

Thanet Extension 2.1 0.8 4.2 0 0 0 0 0 0 0 2.9 0  10.0 

Triton Knoll 3.9 0 32.5 0 2.3 0.8 4.8 16.5 17.8 32.3 14.5 4.4 129.8 

Walney 1 & 2 - - - - - - - - - - - -   0.0 

Walney Ext 0 5.3 7.5 26 2.6 13.1 27.4 29.3 11.2 100.4 2.7 0 225.5 

West of Duddon Sands - - - - - - - - - - - -   0.0 

Westermost Rough - - - - - 0.2 - - - - - -   0.2 

  



                                                                                                      Cumulative CRM - Nocturnal Activity Update 

  21 | P a g e  

Table A.6 Kittiwake monthly collisions updated for revised NAF, calculated using consented monthly collisions (Table A.2) and wind farm and month specific adjustment 

rates (Table A.4). 

Wind Farm Monthly collisions Annual 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  

AOWF (EOWDC) 0.3 0 0 0.7 1.6 6.8 6.3 2.7 0.9 1.8 0.3 0  21.4 

Barrow - - - - - - - - - - - -   0.0 

Beatrice 2.7 6.7 18.2 20.8 20.1 23.5 18.5 0 2.1 5 2.8 1.3 121.7 

Blyth Offshore- 

Demonstration Extension 
- - - - - - - - - - - -   0.0 

Burbo Bank - - - - - - - - - - - -   0.0 

Burbo Bank Extension - - - - - 31.6 - - - - - -  31.6 

Dogger Bank Creyke Beck A 

& B 
37.5 63.8 119.4 56.9 76.6 72.6 47.8 24.3 11.7 24.9 19.2 20 574.7 

Dogger Bank Teesside A & B 19.1 43 102 33.5 39.1 28.7 18.9 9.7 8.6 16.8 11.9 18.6 349.9 

Dudgeon - - - - - - - - - - - -   0.0 

East Anglia One 8.8 5.8 8.8 0 0 0 0.9 0 0 0.7 43.1 29.9  98.0 

East Anglia Three 9.7 9.8 3.4 4.2 1.8 3.4 0 0 0 1.3 14.3 30.9  78.8 

Firth of Forth Alpha 10.6 14 23.6 28.6 17.9 61.5 26.9 10.8 24.9 16.5 56.6 2.8 294.7 

Firth of Forth Bravo 24.8 21.5 21.3 21.8 25.7 80.1 19.4 6.5 2.7 9.9 36.6 3.4 273.7 

Galloper Wind Farm 3.8 6.3 1.1 1.7 1.7 0.9 6 4.2 0 3.2 - 29.8  58.7 

Greater Gabbard Wind Farm - - - - - - - - - - - -   0.0 

Gunfleet sands (I and II) - - - - - - - - - - - -   0.0 

Gwynt y Mor - - - - - - - - - - - -   0.0 

Hornsea 1 4 4.3 7.5 3.1 1.2 13.6 24.5 12.3 11.8 4.8 10.3 2.6 100.0 

Hornsea 2 0.6 0.3 1 1.8 1.8 2.9 6.3 3.3 1.9 1 1 0.6  22.5 

Hornsea 3 7.3 3 27.9 32.8 29 8.5 48.5 14.2 24 5.8 8.1 18.2 227.3 

Humber Gateway - - - - - 5.7 - - - - - -   5.7 

Inch Cape 4.8 1.2 18.1 0.9 1.3 3.2 5.8 0.7 111.8 45 27.8 7.8 228.4 

Kentish Flats - - - - - - - - - - - -   0.0 

Kentish Flats Extension - - - - - 2.4 - - - - - -   2.4 

Lincs - - - - - - - - - - - -   0.0 
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Wind Farm Monthly collisions Annual 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  

London Array - - - - - - - - - - - -   0.0 

Lynn and Inner Dowsing - - - - - - - - - - - -   0.0 

MORL EDA 2.3 1.6 7.3 13.9 13.7 10.8 12.1 2.3 1.8 1.9 1.1 1  69.8 

Neart na Gaoithe 0.4 0.1 0.8 0.9 3.1 1.2 4.8 0.8 2.6 2.9 2.3 9.3  29.2 

Norfolk Vanguard 27.5 28.8 14.7 5.2 15.6 3.3 1.9 0 0 1.3 41.6 18.4 158.3 

North Hoyle - - - - - - - - - - - -   0.0 

Ormonde Offshore - - - - - - - - - - - -   0.0 

Race Bank 1.2 2.8 0.4 0 0.5 0 0.8 7 4.5 1.9 1.8 1.9  22.8 

Rampion 8.6 9.5 2.3 1.5 0.4 59.2 3 12.1 0.4 7.8 3.4 7.6 115.8 

Rhyl Flats - - - - - - - - - - - -   0.0 

Robin Rigg (E and W) - - - - - - - - - - - -   0.0 

Scroby Sands - - - - - - - - - - - -   0.0 

Sheringham Shoal - - - - - - - - - - - -   0.0 

Teesside Offshore Wind 

Farm 
- - - - - 14 - - - - - -  14.0 

Thanet - - - - - 0.8 - - - - - -   0.8 

Thanet Extension 2 2.9 1.6 0.8 0.9 0 0.9 0 0.8 0 0 1.3  11.2 

Triton Knoll 9.7 0.9 39.6 3.2 2.1 0.7 9.6 24.5 24.4 17.9 21.4 5.1 159.1 

Walney 1 & 2 - - - - - - - - - - - -   0.0 

Walney Ext 3.3 0 114.8 28.7 30.8 13.6 7.8 4.2 3.6 78.9 54.7 16.2 356.6 

West of Duddon Sands - - - - - - - - - - - -   0.0 

Westermost Rough - - - - - 0.4 - - - - - -   0.4 
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1 SCREENING MATRICES 

 Introduction 

 This document provides the Habitats Regulations Assessment (HRA) screening 

matrices for Norfolk Vanguard Offshore Wind Farm. The matrices summarise 

information provided in Appendix 5.1 (Offshore Habitats Regulations Assessment 

(HRA) Screening) of the Information to Support HRA report (document 5.3 of the 

application). 

 Effects Considered 

 Potential effects upon the European sites which are considered within the submitted 

Information to Support HRA report are provided in Table 1.1. 

Table 1.1 Potential Effects consider in Screening 

Site Type Feature(s) Potential Effects 

Special 

Protection Area 

(SPA) 

All birds Offshore effects 

• Collision mortality 

• Displacement/Disturbance 

• Barrier effect 

• Cumulative/ In-combination 
 
Onshore effects 

• Direct effects within SPA boundary 

• Direct effects on ex-situ habitats  

• Indirect effects within SPA boundary   

• Indirect effects on ex-situ habitats  

Special Area of 

Conservation/Site 

of Community 

Importance 

(SAC/SCI) 

Benthic 

habitats  

• Permanent loss (and introduction of new sediment where applicable) 

• Temporary physical disturbance   

• Smothering due to increased suspended sediment   

• Re- mobilisation of contaminated sediments   

• Underwater noise and vibration 

• Cumulative/ In-combination 

Marine 

mammals 

• Underwater noise 

• Vessel Interactions 

• Indirect effects on prey 

• Changes to water quality 

• Cumulative/ In-combination 

Fish • Permanent loss (and introduction of new sediment where applicable)  

• Temporary physical disturbance   

• Smothering due to increased suspended sediment   

• Re- mobilisation of contaminated sediments   

• Underwater noise and vibration 

• Electromagnetic fields (EMF) 

• Cumulative/ In-combination 
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Site Type Feature(s) Potential Effects 

Terrestrial • Direct effects (e.g. habitat loss)  

• Impacts on ex-situ habitats functionally connected to the SAC 

• Impacts from alterations to geology and land contamination 

• Disturbance due to groundwater / hydrology changes 

• Impacts from noise disturbance 

• Impacts from changing air quality 

• Impacts from light disturbance 

• Impacts from visual disturbance   

 

 Sites Considered 

 The methodology for screening of sites and effects is discussed in Appendix 5.1 of 

the Information to Support HRA report. 

 The following sites were included in the Screening stage. 

Norfolk 
Vanguard 
Reference 
Number 

Designated site Ornithology 
Marine 
Mammals 

Benthic 
Habitats 

Fish Terrestrial 

1 Abberton Reservoir SPA & Ramsar  ✓         

2 Abers - Côtes des légendes SAC    ✓       

3 
Alde, Ore and Butley Estuaries 
SAC  

    ✓     

4 Alde-Ore Estuary SPA & Ramsar  ✓         

5 Archipel des Glénan SAC    ✓       

6 
Baie De Canche Et Couloir Des 
Trois Estuaires SCI  

  ✓   ✓   

7 Baie de Morlaix SAC    ✓       

8 Baie de Seine Occidentale SCI    ✓       

9 Baie de Seine Occidentale SPA  ✓         

10 Baie de Seine Orientale SAC  ✓         

11 Bancs Des Flandres SAC    ✓ ✓     

12 Bassurelle Sandbank SCI      ✓     

13 
Benfleet and Southend Marshes 
SPA & Ramsar  

✓         

14 
Berwickshire and North 
Northumberland Coast SAC  

  ✓ ✓     

15 
Blackwater Estuary (Mid-Essex 
Coast Phase 4) SPA & Ramsar  

✓         

16 Borkum-Riffgrund SCI    ✓   ✓   

17 Borkum-Riffgrund SPA ✓     

18 Braemar Pockmarks SAC      ✓     

19 Breydon Water SPA & Ramsar  ✓         

20 Broadland SPA & Ramsar  ✓         

21 Bruine Bank pSPA ✓         

22 
Buchan Ness to Collieston Coast 
SPA  

✓         

23 Calf of Eday SPA   ✓         
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Norfolk 
Vanguard 
Reference 
Number 

Designated site Ornithology 
Marine 
Mammals 

Benthic 
Habitats 

Fish Terrestrial 

24 Cap Sizun SAC    ✓       

25 Chausey SCI  ✓         

26 
Chesil Beach and The Fleet SPA & 
Ramsar  

✓         

27 
Chichester and Langstone 
Harbours SPA & Ramsar  

✓         

28 
Colne Estuary (Mid-Essex Coast 
Phase 2) SPA & Ramsar  

✓         

29 Copinsay SPA  ✓         

30 Coquet Island SPA   ✓         

31 Côte de Granit Rose-Sept Iles SAC  ✓         

32 Cromarty Firth SPA & Ramsar  ✓         

33 
Crouch and Roach Estuaries (Mid-
Essex Coast Phase 3) SPA & 
Ramsar  

✓         

34 Deben Estuary SPA & Ramsar  ✓         

35 
Dengie (Mid-Essex Coast Phase 1) 
SPA & Ramsar  

 ✓         

36 Doggerbank SCI    ✓       

37 Doggersbank SCI    ✓       

38 
Dornoch Firth and Loch Fleet SPA 
& Ramsar  

 ✓         

39 Dünenlandschaft Süd-Sylt SAC    ✓       

40 
Dunes De La Plaine Maritime 
Flamande SAC 

  ✓ ✓     

41 East Caithness Cliffs SPA  ✓         

42 Essex Estuaries SAC      ✓     

43 

Estuaire de la Canche, dunes 
picardes plaquées sur l'ancienne 
falaise, forêt d'Hardelot et falaise 
d'Equihen SCI  

  ✓       

44 Estuaire de la Seine SCI   ✓       

45 Estuaires Et Littoral Picards SAC    ✓   ✓   

46 Exe Estuary SPA & Ramsar  ✓         

47 Fair Isle SPA  ✓         

48 Falaise du Bessin Occidental SPA  ✓         

49 

Falaises Du Cran Aux Oeufs et du 
Cap Gris-Nez, Dunes du Chatelet, 
Marais de Tardinghen et Dunes de 
Wissant SCI  

  ✓ ✓     

50 

Falaises et Pelouses du Cap Blanc 
Nez, du Mont d'Hubert, des 
Noires Mottes, du Fond de la 
Forge et du Mont de couple SCI  

    ✓     

51 Faray and Holm of Faray SAC    ✓       

52 Farne Islands SPA  ✓         

53 Fetlar SPA  ✓         

54 Firth of Forth SPA & Ramsar  ✓         
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Norfolk 
Vanguard 
Reference 
Number 

Designated site Ornithology 
Marine 
Mammals 

Benthic 
Habitats 

Fish Terrestrial 

55 
Firth of Tay & Eden Estuary SPA & 
Ramsar  

✓         

56 Flamborough and Filey Coast pSPA ✓         

57 Flamborough Head SAC      ✓     

58 Forth Islands SPA  ✓         

59 Foula SPA  ✓         

60 
Foulness (Mid-Essex Coast Phase 
5) SPA & Ramsar  

✓         

61 Fowlsheugh SPA  ✓         

62 Frisian Front pSPA ✓         

63 Gibraltar Point SPA & Ramsar  ✓         

64 Great Yarmouth North Denes SPA  ✓         

65 Greater Wash pSPA ✓         

66 Gule Rev SCI    ✓       

67 
Haisborough, Hammond and 
Winterton SAC  

    ✓     

68 Hamburgisches Wattenmeer SCI    ✓       

69 Hamford Water SPA & Ramsar  ✓         

70 
Helgoland mit Helgoländer 
Felssockel SAC  

  ✓       

71 
Hermaness, Saxa Vord and Valla 
Field SPA  

✓         

72 Hornsea Mere SPA  ✓         

73 Hoy SPA  ✓         

74 Humber Estuary SAC    ✓ ✓ ✓   

75 Humber Estuary SPA & Ramsar  ✓         

76 Hund und Paapsand SCI    ✓       

77 Imperial Dock Lock, Leith SPA  ✓         

78 
Inner Dowsing, Race Bank and 
North Ridge SCI  

    ✓     

79 Inner Moray Firth SPA & Ramsar  ✓         

80 Isle of May SAC    ✓       

81 Klaverbank SCI    ✓       

82 Knudegrund SAC   ✓       

83 Kosterfjorden-Väderöfjorden SAC    ✓       

84 
Küsten- und Dünenlandschaften 
Amrums SAC  

  ✓       

85 Lindisfarne SPA & Ramsar  ✓         

86 Littoral Cauchois SAC   ✓       

87 Littoral Seino-Marin SPA  ✓         

88 Loch of Strathbeg SPA & Ramsar  ✓         

89 LØnstrup RØdgrund SAC   ✓       

90 Margate and Long Sands SCI      ✓     

91 Marwick Head SPA  ✓         

92 
Medway Estuary and Marshes SPA 
& Ramsar  

✓         

93 
Minsmere-Walberswick SPA & 
Ramsar  

✓         
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Norfolk 
Vanguard 
Reference 
Number 

Designated site Ornithology 
Marine 
Mammals 

Benthic 
Habitats 

Fish Terrestrial 

94 Montrose Basin SPA & Ramsar  ✓         

95 
Moray and Nairn Coast SPA & 
Ramsar  

✓         

96 Mousa SPA  ✓         

97 Muhlenberger Loch/Nesssand SCI   ✓       

98 
Nationalpark Niedersächsisches 
Wattenmeer SCI  

  ✓       

99 Noordzeekustzone SAC    ✓ ✓ ✓   

100 Norfolk Valley Fens SAC         ✓

101 North Caithness Cliffs SPA  ✓         

102 
North Norfolk Coast SPA & 
Ramsar  

✓         

103 
North Norfolk Sandbanks and 
Saturn Reef SAC  

    ✓     

104 Northumbria Coast SPA & Ramsar  ✓         

105 Noss SPA  ✓         

106 
NTP S-H Wattenmeer und 
angrenzende Küstengebiete SAC  

  ✓       

107 Oosterschelde SAC   ✓       

108 Orfordness - Shingle Street SAC      ✓     

109 Östliche Deutsche Bucht SPA  ✓         

110 Ouessant-Molène SAC    ✓       

111 Outer Thames Estuary SPA  ✓         

112 
Panache De La Gironde Et Plateau 
Rocheux De Cordouan SAC 

  ✓       

113 Papa Stour SPA  ✓         

114 
Papa Westray (North Hill and 
Holm) SPA  

✓         

115 Paston Great Barn SAC         ✓

116 Pentland Firth Islands SPA  ✓         

117 Pertuis Charentais SAC   ✓       

118 
Portsmouth Harbour SPA & 
Ramsar  

✓         

119 Presqu'ile De Crozon SAC    ✓       

120 
Ramsar-Gebiet S-H Wattenmeer 
und angrenzende Küstengebiete 
SPA  

 ✓         

121 Récifs Gris-Nez Blanc-Nez SCI    ✓ ✓     

122 
Ridens et dunes hydrauliques du 
détroit du Pas-de-Calais SCI  

  ✓ ✓     

123 River Derwent SAC        ✓   

124 River Wensum SAC         ✓

125 
Ronas Hill - North Roe and Tingon 
SPA  

✓         

126 Rousay SPA  ✓         

127 
Sandbanker ud for Thorsminde 
SAC 

  ✓       

128 Sandbanker ud for Thyboron SAC   ✓       
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Norfolk 
Vanguard 
Reference 
Number 

Designated site Ornithology 
Marine 
Mammals 

Benthic 
Habitats 

Fish Terrestrial 

129 SBZ 1 / ZPS 1 SAC    ✓       

130 SBZ 2 / ZPS 2 SAC   ✓       

131 SBZ 3 / ZPS 3 SAC    ✓       

132 Scanner Pockmark SAC      ✓     

133 
Schleswig-Holsteinisches 
Elbastuar und angrenzende 
Flachen SAC 

  ✓       

134 
Seevogelschutzgebiet Helgoland 
SPA  

✓         

135 Skagens Gren og Skagerrak SAC    ✓       

136 
Solent and Southampton Water 
SPA & Ramsar  

✓         

137 Southern North Sea cSAC   ✓       

138 St Abb`s Head to Fast Castle SPA  ✓         

139 Steingrund SAC    ✓       

140 Store Rev SCI    ✓       

141 
Stour and Orwell Estuaries SPA & 
Ramsar  

✓         

142 Sumburgh Head SPA  ✓
      

143 Sydlige Nordsø SAC    ✓       

144 Sylter Außenriff SCI  ✓         

145 
Teesmouth and Cleveland Coast 
SPA & Ramsar  

✓         

146 
Thames Estuary and Marshes SPA 
& Ramsar  

✓         

147 
Thanet Coast and Sandwich Bay 
SPA & Ramsar  

✓         

148 Thanet Coast SAC     ✓     

149 The Broads SAC         ✓

150 The Swale SPA & Ramsar  ✓         

151 
The Wash and North Norfolk 
Coast SAC  

  ✓ ✓     

152 The Wash SPA & Ramsar  ✓         

153 Thyboron Stenvolde SCI   ✓       

154 Tregor Goëlo SAC    ✓       

155 
Troup, Pennan and Lion`s Heads 
SPA  

✓         

156 Unterelbe SCI    ✓       

157 Unterems und Außenems SCI    ✓       

158 
Vadehavet med Ribe Å, Tved Å og 
Varde Å vest for Varde SAC  

  ✓       

159 Vlaamse Banken SAC    ✓ ✓ ✓   

160 Vlakte van de Raan SCI/SAC    ✓   ✓   

161 Voordelta SAC and SPA  ✓ ✓ ✓ ✓   

162 Waddenzee SPA ✓       

163 Waddenzee SAC 
✓✓  ✓✓     

164 West Westray SPA  ✓         
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Norfolk 
Vanguard 
Reference 
Number 

Designated site Ornithology 
Marine 
Mammals 

Benthic 
Habitats 

Fish Terrestrial 

165 Westerschelde & Saeftinghe SAC    ✓   ✓   

166 
Ythan Estuary, Sands of Forvie and 
Meikle Loch SPA  

✓         
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 Key to effects 

 A summary of the evidence presented in the determination of the risk of likely 

significant effects (LSE) on the relevant qualifying features of a site is detailed within 

the footnotes to the screening matrices below. 

 

 The following abbreviations are used within the screening matrices:  

• Y = LSE cannot be excluded 

• N = LSE can be excluded 

• C = construction  

• O = operation 

• D = decommissioning 

 

 Where effects are not applicable to a particular feature they are greyed out. 

 

 

Table 1.1. Impacts considered 
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Site 1 

Name of European Site: Abberton Reservoir SPA and Ramsar 

Distance to Norfolk Vanguard (km) 150 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

shoveler Anas clypeata, teal Anas 

crecca, wigeon Mareca penelope, 

gadwall Mareca strepera, pochard 

Mareca strepera, tufted duck Aythya 

fuligula, goldeneye Bucephala clangula, 

mute swan Cygnus olor, coot Fulica 

atra, great crested grebe Podiceps 

cristatus 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding cormorant Phalacrocorax 

carbo 

 N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Survey data show no evidence of the SPA features found at that site occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely to 

result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Maximum foraging range of breeding cormorants from their colonies is 35km (Thaxter et al. 2012); the Norfolk Vanguard site is therefore located far beyond 

the maximum range and so has no breeding season connectivity. It is extremely unlikely that cormorants from Abberton Reservoir SPA would visit the 

Norfolk Vanguard site in the nonbreeding season as they mostly overwinter in freshwater habitat in southern England. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment 

for these features at Abberton Reservoir SPA and Ramsar. 
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Site 2 

Name of European Site: Abers - Côtes Des Legendes SAC 

Distance to Norfolk Vanguard (km) 667 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on 
prey 

Changes to water 
quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal Halichoerus grypus N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 3   

Name of European Site: Alde, Ore and Butley Estuaries SAC  

Distance to Norfolk Vanguard 

(km) 

68   

Site Features Likely effect(s) of Norfolk Vanguard 

Permanent loss  Temporary physical 

disturbance  

Smothering due to 

increased 

suspended sediment  

Re- mobilisation of 

contaminated 

sediments  

Underwater noise 

and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Offshore habitats 

Mudflats and sandflats not 

covered by seawater at low 

tide 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N 

(a) 

Estuaries N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N 

(a) 

(a) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 4 

Name of European Site: Alde-Ore Estuary SPA and Ramsar 

Distance to Norfolk Vanguard (km) 92 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding lesser black-backed gulls Larus 

fuscus 

 Y (a)  N (b) N (b) N (b) N (b) N (b) N (b) N (h) Y (a) N (h) 

Breeding marsh harrier Circus aeruginosus  N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (h) N (h) N (h) 

Breeding avocet Recurvirostra avosetta  N (d)  N (d) N (d) N (d) N (d) N (d) N (d) N (h) N (h) N (h) 

Breeding little tern Sternula albifrons  N (e)  N (e) N (e) N (e) N (e) N (e) N (e) N (e) N (e) N (e) 

Breeding Sandwich tern Sterna 

sandvicensis 

 N (f)  N (f) N (f) N (f) N (f) N (f) N (f) N (h) N (h) N (h) 

Nonbreeding ruff Philomachus pugnax, 

avocet, redshank Tringa totanus 

 N (g)  N (g) N (g) N (g) N (g) N (g) N (g) N (h) N (h) N (h) 

(a) Model predictions of collision mortality indicate that LSE cannot be ruled out at screening and so requires further consideration. 
(b) Evidence indicates that lesser black-backed gulls are not affected by displacement, disturbance or barrier effects at offshore wind farms.  
(c) Marsh harrier is a migrant species. Satellite tracking suggests that marsh harriers migrate overland to the south coast of England and over the Channel to France, 

rather than across the North Sea. 
(d) Avocet has not been observed in the Norfolk Vanguard site during bird surveys. It is highly unlikely that avocets from this SPA will migrate through the Norfolk 

Vanguard site, and if they did, their flight height is likely not to be at collision risk height. 
(e) Breeding little tern has a maximum foraging range of 11km from colonies, so would have no connectivity with the Norfolk Vanguard site. Migrating little terns are 

considered to be ‘extremely coastal on passage with very few sightings in open ocean or inland’ (Forrester et al. 2007), so are unlikely to pass through the Norfolk 
Vanguard site. 

(f) Breeding Sandwich tern has a maximum foraging range of 54km from colonies, so would have no connectivity with the Norfolk Vanguard site. Only very small 
numbers of terns of any species were observed in the Norfolk Vanguard site in surveys. Migrating Sandwich terns from this SPA population will form a very small 
fraction of the very small total numbers of terns passing the site on passage.  
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Site 4 

Name of European Site: Alde-Ore Estuary SPA and Ramsar 

Distance to Norfolk Vanguard (km) 92 

(g) Ruff, avocet and redshank have not been observed during bird surveys at the Norfolk Vanguard site. It is highly unlikely that these birds would migrate through the 
Norfolk Vanguard site as their migration is likely to take a coastal route and cross sea at narrow points such as The English Channel. If they did migrate through the 
Norfolk Vanguard site their flight height is likely not to be at collision risk height.  

(h) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Alde-Ore Estuary SPA and Ramsar. 

 

 

 

  

Site 5 

Name of European Site: Archipel des Glénan SAC 

Distance to Norfolk Vanguard (km) 713 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 6 

Name of European Site: Baie de Canche et couloir des trois estuaires SAC  

Distance to Norfolk Vanguard (km) 254 

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise Phocoena 

phocoena 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Harbour (common) seal Phoca 

vitulina 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Grey seal N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Fish 

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent habitat 

loss 

Temporary physical 

disturbance 

Smothering due to 

increased 

suspended 

sediment 

Re- mobilisation of 

contaminated 

sediments 

Underwater noise 

and vibration 

Electromagnetic 

fields (EMF) 

In combination  

C O D C O D C O D C O D C O D C O D C O D 

Salmon 
Salmo salar 

N (a) 

 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) 

Site 

Features 

Likely effect(s) of Norfolk Vanguard 
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Site 6 

Name of European Site: Baie de Canche et couloir des trois estuaires SAC  

Distance to Norfolk Vanguard (km) 254 

 Permanent habitat 

loss 

Temporary physical 

disturbance 

Smothering due to 

increased 

suspended 

sediment 

Re- mobilisation of 

contaminated 

sediments 

Underwater noise 

and vibration 

Electromagnetic 

fields (EMF) 

In combination 

 C O D C O C O C O C O D C O D C O D C O D 

Sea lamprey 
Petromyzon 

marinus 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) 

River 

lamprey 
Lampetra 

fluviatilis 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) 

Allis shad 
Alosa alosa 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 7 

Name of European Site: Baie De Morlaix SAC 

Distance to Norfolk Vanguard (km) 622 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

Site 8 

Name of European Site: Baie de Seine Occidentale SAC 

Distance to Norfolk Vanguard (km) 429 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 9 

Name of European Site: Baie de Seine Occidentale SPA 

Distance to Norfolk Vanguard (km) 429 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding, wintering and passage 

waterbirds 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Baie de Seine Occidentale SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA 
are likely to result in negligible numbers passing through the Norfolk Vanguard site, as most migrant waterfowl moving between northern breeding areas and 
southern wintering areas and using staging areas such as Baie de Seine Occidentale in France pass along the west European flyway along the continental coast 
rather than crossing the North Sea to the UK. At a distance of 429km, the chances of birds from this SPA moving through the Norfolk Vanguard site are 
extremely small. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Baie de Seine Occidentale SPA. 
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Site 10 

Name of European Site: Baie de Seine Orientale SAC 

Distance to Norfolk Vanguard (km) 408 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 11 

Name of European Site: Bancs des Flandres SAC 

Distance to Norfolk Vanguard (km) 162 

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on 
prey  

Changes to water 
quality  

In combination   

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Benthic Habitats 

Site Features Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminate d 
sediments  

Underwater noise and 
vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks which are 
slightly covered by sea 
water all the time 

N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

b) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 12   

Name of European Site: Bassurelle Sandbank SAC   

Distance to Norfolk Vanguard (km) 235   

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminated 
sediments  

Underwater noise 
and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks 

which are 

slightly 

covered 

by sea 

water all 

the time 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

(a) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 13   

Name of European Site: Benfleet & Southend Marshes SPA and Ramsar 

Distance to Norfolk Vanguard (km) 182 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

brent goose Branta bernicla, dunlin 
Calidris alpina, knot Calidris canutus, 

ringed plover Charadrius hiaticula, grey 

plover Pluvialis squatarola 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Benfleet & Southend Marshes SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this 
SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site during migration. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Benfleet & Southend Marshes SPA and Ramsar. 
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 Site 14 

Name of European Site: Berwickshire and North Northumberland Coast SAC 

Distance to Norfolk Vanguard (km) 368 

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on 
prey  

Changes to water 
quality  

In combination   

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Benthic Habitats 

Site Features Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminate d 
sediments  

Underwater noise and 
vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Coastal lagoons N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

Submerged or partially 
submerged sea caves 

N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

b) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 15   

Name of European Site: Blackwater Estuary SPA and Ramsar 

Distance to Norfolk Vanguard (km) 152 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird assemblage 

including as named features brent goose, 

dunlin, ringed plover, black-tailed godwit 

Limosa limosa limosa, grey plover 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (f) N (f) N (f) 

Nonbreeding hen harrier Circus cyaneus  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (f) N (f) N (f) 

Breeding pochard  N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (f) N (f) N (f) 

Breeding ringed plover  N (d)  N (d) N (d) N (d) N (d) N (d) N (d) N (f) N (f) N (f) 

Breeding little tern  N (e)  N (e) N (e) N (e) N (e) N (e) N (e) N (e) N (e) N (e) 

(a) Survey data show little or no evidence of Blackwater Estuary SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely 
to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Survey data show no evidence of Blackwater Estuary SPA feature (hen harrier) occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(c) Survey data show no evidence of Blackwater Estuary SPA feature (pochard) occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely 
to result in negligible numbers passing through the Norfolk Vanguard site. 

(d) Survey data show no evidence of Blackwater Estuary SPA feature (ringed plover) occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(e) Breeding little tern has a maximum foraging range of 11km from colonies, so would have no connectivity with the Norfolk Vanguard site. Migrating little terns are 
considered to be ‘extremely coastal on passage with very few sightings in open ocean or inland’ (Forrester et al. 2007), so are unlikely to pass through the Norfolk 
Vanguard site. 

(f) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Blackwater Estuary SPA and Ramsar. 
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Site 16 

Name of European 

Site: 

Borkum-Riffgrund (Borkum Reef Ground) SCI 

Distance to Norfolk 

Vanguard (km) 

234 

Marine mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water quality  In-combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Harbour (common) 

seal 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Grey seal N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Fish 

Site Features Permanent 

habitat loss 

Temporary 

physical 

disturbance 

Smothering due to 

increased 

suspended 

sediment 

Re- mobilisation of 

contaminated 

sediments 

Underwater noise 

and vibration 

Electromagnetic 

fields (EMF) 

In combination  

C O D C O D C O D C O D C O D C O D C O D 

Twaite shad 
Alosa fallax 

N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

b) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 17 

Name of European Site: Borkum-Riffgrund SPA 

Distance to Norfolk Vanguard (km) 234 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding seabird assemblage 

including as named features black-

throated diver Gavia arctica, red-

throated diver Gavia stellata, common 

gull Larus canus, lesser black-backed gull, 

great black-backed gull Larus marinus, 

little gull Larus minutus, kittiwake Rissa 

tridactyla, common tern Sterna hirundo, 

Arctic tern Sterna paradisaea, Sandwich 

tern, gannet Morus bassanus, guillemot 

Uria aalge 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

a) Migrations of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site during migration relative to the size of 
Biologically Defined Minimum Population Scale (BDMPS) regional populations. Not only are the sites 234km apart, but much of the seasonal movement of birds 
avoids crossing of the North Sea so that birds on the continental side of the North Sea are more likely to move along the continental coast rather than crossing 
to the UK.  

b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Borkum-Riffgrund SPA. 
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Site 18   

Name of European Site: Braemar Pockmarks SAC   

Distance to Norfolk Vanguard (km) 663   

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminated 
sediments  

Underwater noise 
and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Submarine 

structures 

made by 

leaking 

gases 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

a) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 



 

                       

HRA Screening Matrices Norfolk Vanguard Offshore Wind Farm  
  Page 27 

 

 

 

  

Site 19 

Name of European Site: Breydon Water SPA and Ramsar 

Distance to Norfolk Vanguard (km) 53 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

Bewick’s swan Cygnus columbianus 

bewickii, ruff, golden plover Pluvialis 

apricaria, avocet, lapwing Vanellus 

vanellus 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding common tern  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (c) N (c) N (c) 

(a) Survey data show no evidence of Breydon Water SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely to 
result in negligible numbers passing through the Norfolk Vanguard site during migration. 

(b) SPA is far beyond the maximum foraging range of common tern (30km) so has no breeding season connectivity. Numbers of SPA common tern migrating 
through the Norfolk Vanguard site are likely to be extremely small relative to BDMPS. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Breydon Water SPA and Ramsar. 
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Site 20 

Name of European Site: Broadland SPA and Ramsar 

Distance to Norfolk Vanguard (km) 53 (offshore project area); 3.6 (onshore project area) 

Site Features Likely effect(s) of Norfolk Vanguard offshore project area 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-

combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

shoveler, wigeon, gadwall, Bewick’s swan, 

whooper swan Cygnus cygnus, ruff 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (e) N (e) N (e) 

Nonbreeding hen harrier  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (e) N (e) N (e) 

Breeding bittern Botaurus stellaris  N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (e) N (e) N (e) 

Breeding marsh harrier  N (d)  N (d) N (d) N (d) N (d) N (d) N (d) N (e) N (e) N (e) 

(a) Survey data show no evidence of Broadland SPA features occurring in the onshore project area , and migrations of birds from this SPA are likely to result 
in negligible numbers passing through the onshore project area during migration. 

(b) Survey data show no evidence of hen harrier occurring in the onshore project area , and migrations of birds from this SPA are likely to result in negligible 
numbers passing through the onshore project area during migration, since birds breeding in UK mostly remain within UK throughout the year. 

(c) Survey data show no evidence of bittern occurring in the onshore project area, and migrations of birds from this SPA are likely to result in negligible 
numbers passing through the onshore project area during migration. 

(d) Marsh harrier is a migrant species. Satellite tracking suggests that marsh harriers migrate overland to the south coast of England and over the Channel to 
France, rather than across the North Sea. 

(e) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Broadland SPA and Ramsar. 
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Site 20 

Name of European Site: Broadland SPA and Ramsar 

Distance to Norfolk Vanguard (km) 53 (offshore project area); 3.6 (onshore project area) 

Site Features Likely effect(s) of Norfolk Vanguard onshore project area 

Direct effects within 
Ramsar site boundary  

Direct effects on ex-situ 
habitats 

Indirect effects within 
Ramsar site boundary  

Indirect effects on ex-situ 
habitats 

C O D C O D C O D C O D 

Bewick’s Swan (Cygnus columbianus 
bewickii) 

N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Bittern (Botaurus stellaris) N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Hen Harrier (Circus cyaneus) N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Ruff (Philomachus pugnax) N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Whooper Swan (Cygnus cygnus) N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Gadwall (Anas strepera)  N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Shoveler (Anas clypeata) N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Widgeon (Anas penelope) N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Pink-footed Goose (Anser 
brachyrhynchus) 

N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Wildfowl assemblage N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Tundra Swan (Cygnus columbianus) N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Eurasian wigeon (Anas penelope) N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Gadwall (Anas strepera) N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 
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Site 20 

Name of European Site: Broadland SPA and Ramsar 

Distance to Norfolk Vanguard (km) 53 (offshore project area); 3.6 (onshore project area) 

Northern shoveler (Anas clypeata) N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Pink-footed goose (Anser 
brachyrhynchus) 

N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

Greylag goose (Anser anser) N (a) N (a) N (a) N (b) N (b) N (b) N (a) N (a) N (a) N (b) N (b) N (b) 

a) The Broadland SPA and Ramsar is located 3.6km from the onshore project area, and so the SPA is beyond the range of potential impact. 

b) Surveys recorded waterbird counts that are considered to not be of a scale of national or greater importance, or to be a significant component of the 
Broadland SPA and Ramsar. Consequently, these ex-situ habitats are not considered to be important habitats for the qualifying features of the Broadland 
SPA and Ramsar. 
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Site 21 

Name of European Site: Bruine Bank (Brown Ridge) pSPA 

Distance to Norfolk Vanguard (km) ca.20km (a) 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding common guillemots Uria 

aalge and razorbills Alca torda 

 N (b)  N (c) N (c) N (c) N (c) N (c) N (c) N (d) N (d) N (d) 

(a) It should be noted that the distance from the Norfolk Vanguard site to the pSPA is uncertain as the boundaries of the pSPA are under consultation at 
present.  

(b) The designated features of Bruine Bank pSPA are likely to be common guillemot and razorbill, species for which low flight height results in low risk of 
collision with offshore wind turbines. Furthermore, birds wintering on Bruine Bank are likely to remain at the pSPA because it is a high-quality feeding 
habitat (i.e. the reason why this concentration of birds is being proposed for SPA status), and so these birds are unlikely to be at risk of collision at the 
Norfolk Vanguard site. 

(c) Bruine Bank is high quality feeding habitat for nonbreeding piscivorous seabirds from breeding areas further north, so the birds in that pSPA are unlikely 
to pass through the Norfolk Vanguard site on migration as it lies west rather than north of the pSPA. Therefore, displacement, disturbance and barrier 
effect at the Norfolk Vanguard site will not be likely to affect birds on Bruine Bank pSPA. 

(d) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Bruine Bank pSPA. 
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Site 22 

Name of European Site: Buchan Ness to Collieston Coast SPA 

Distance to Norfolk Vanguard (km) 556 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage, including as 

named features kittiwake, shag 

Phalacrocorax aristotelis, fulmar, 

guillemot, herring gull Larus argentatus 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Buchan Ness to Collieston Coast SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. 
Proportions of these populations migrating through the Norfolk Vanguard site are likely to be very small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Buchan Ness to Collieston Coast SPA. 
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Site 23 

Name of European Site: Calf of Eday SPA 

Distance to Norfolk Vanguard (km) 760 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features cormorant, fulmar 

Fulmarus glacialis, guillemot, kittiwake 

and great black-backed gull 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Calf of Eday SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these 
populations migrating through the Norfolk Vanguard site are likely to be very small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Calf of Eday SPA. 
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Site 24 

Name of European Site: Cap Sizun SAC 

Distance to Norfolk Vanguard (km) 711 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

Site 25 

Name of European Site: Chausey SCI 

Distance to Norfolk Vanguard (km) 509 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 26 

Name of European Site: Chesil Beach and The Fleet SPA & Ramsar 

Distance to Norfolk Vanguard (km) 420 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding brent goose  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Chesil Beach & The Fleet SPA feature (brent goose) occurring in the Norfolk Vanguard site, and migrations of 
birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Chesil Beach & The Fleet SPA and Ramsar. 



 

                       

HRA Screening Matrices Norfolk Vanguard Offshore Wind Farm  
  Page 36 

 

 

  

Site 27 

Name of European Site: Chichester and Langstone Harbours SPA & Ramsar 

Distance to Norfolk Vanguard (km) 313 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Migratory waterbird assemblage including 

as named features pintail Anas acuta, 

shoveler, teal, wigeon, turnstone Arenaria 

interpres, brent goose, sanderling Calidris 

alba, dunlin, ringed plover, bar-tailed 

godwit Limosa lapponica, red-breasted 

merganser Mergus serrator, curlew 

Numenius arquata, grey plover, shelduck 

Tadorna tadorna, redshank 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding little tern, common tern, 

Sandwich tern 

 N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Chichester & Langstone Harbour SPA features occurring in the Norfolk Vanguard site, and migrations of birds 
from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Little tern, common tern and Sandwich tern have maximum foraging ranges from colonies of 11km, 30km and 54km respectively, so there is no 
connectivity between the SPA and Norfolk Vanguard site. Furthermore, these species tend to forage in coastal waters rather than offshore. Therefore, 
collision risk, displacement and barrier effects can be excluded. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Chichester & Langstone Harbour SPA and Ramsar. 
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30 28 

Colne Estuary SPA and Ramsar Colne Estuary SPA and Ramsar 

144 144 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding brent goose  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (g) N (g) N (g) 

Nonbreeding redshank  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (g) N (g) N (g) 

Nonbreeding hen harrier  N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (g) N (g) N (g) 

Breeding pochard  N (d)  N (d) N (d) N (d) N (d) N (d) N (d) N (g) N (g) N (g) 

Breeding ringed plover  N (e)  N (e) N (e) N (e) N (e) N (e) N (e) N (g) N (g) N (g) 

Breeding little tern  N (f)  N (f) N (f) N (f) N (f) N (f) N (f) N (f) N (f) N (f) 

(a) Survey data show no evidence of Colne Estuary SPA feature (brent goose) occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Survey data show no evidence of Colne Estuary SPA feature (redshank) occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(c) Survey data show no evidence of Colne Estuary SPA feature (hen harrier) occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(d) Survey data show no evidence of Colne Estuary SPA feature (pochard) occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(e) Survey data show no evidence of Colne Estuary SPA feature (ringed plover) occurring in the Norfolk Vanguard site, and migrations of birds from this SPA 
are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(f) Breeding little tern has a maximum foraging range of 11km from colonies, so would have no connectivity with the Norfolk Vanguard site. Migrating little 
terns are considered to be ‘extremely coastal on passage with very few sightings in open ocean or inland’ (Forrester et al. 2007), so are unlikely to pass 
through the Norfolk Vanguard site. 

(g) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Colne Estuary SPA and Ramsar. 
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Site 29 

Name of European Site: Copinsay SPA 

Distance to Norfolk Vanguard (km) 725 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features fulmar, guillemot, 

kittiwake and great black-backed gull 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Copinsay SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these populations 
migrating through the Norfolk Vanguard site are likely to be very small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Copinsay SPA. 
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Site 30 

Name of European Site: Coquet Island SPA 

Distance to Norfolk Vanguard (km) 366 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding roseate tern Sterna dougallii, 

Arctic tern, common tern, Sandwich tern 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Coquet Island SPA is beyond maximum foraging range of designated seabird species (all less than 55km) so has no breeding season connectivity. 
Proportions of these populations migrating through the Norfolk Vanguard site are likely to be very small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Coquet Island SPA. 
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Site 31 

Name of European Site: Cote De Granit Rose-Sept-Iles SAC 

Distance to Norfolk Vanguard (km) 583 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 32 

Name of European Site: Cromarty Firth SPA & Ramsar 

Distance to Norfolk Vanguard (km) 664 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

curlew, dunlin, grey-lag goose Anser 

anser, pintail, red-breasted merganser, 

whooper swan, bar-tailed godwit, 

oystercatcher Haematopus ostralegus, 

wigeon, scaup Aythya marila, knot and 

redshank 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (d) N (d) N (d) 

Breeding common tern  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (d) N (d) N (d) 

Breeding osprey Pandion haliaetus  N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) 

(a) Survey data show little or no evidence of Cromarty Firth SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) SPA is beyond maximum foraging range of common tern (30km), and so has no breeding season connectivity. Numbers of SPA common tern migrating 
through the Norfolk Vanguard site are likely to be extremely small relative to BDMPS. 

(c) Osprey has not been observed in the Norfolk Vanguard site, and it is improbable than any ospreys from the SPA migrate through the Norfolk Vanguard 
site. 

(d) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Cromarty Firth SPA and Ramsar. 
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Site 33 

Name of European Site: Crouch and Roach Estuaries SPA & Ramsar 

Distance to Norfolk Vanguard (km) 167 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding brent goose  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Nonbreeding hen harrier  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (c) N (c) N (c) 

(a) Survey data show little or no evidence of Crouch & Roach Estuary SPA feature (brent goose) occurring in the Norfolk Vanguard site, and migrations of 
birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Survey data show no evidence of Crouch & Roach Estuary SPA feature (hen harrier) occurring in the Norfolk Vanguard site, and migrations of birds from 
this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Crouch & Roach Estuary SPA and Ramsar. 
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Site 34 

Name of European Site: Deben Estuary SPA & Ramsar 

Distance to Norfolk Vanguard (km) 107 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding dark-bellied brent goose 

Branta bernicla bernicla 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Nonbreeding avocet  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (c) N (c) N (c) 

(a) Survey data show little or no evidence of Deben Estuary SPA features (brent goose) occurring in the Norfolk Vanguard site, and migrations of birds from the SPA 
are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Survey data show no evidence of avocets occurring within the Norfolk Vanguard site, and numbers migrating through the site are likely to be negligible. 
(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 

these features at Deben Estuary SPA and Ramsar. 
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Site 35 

Name of European Site: Dengie SPA & Ramsar 

Distance to Norfolk Vanguard (km) 155 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding brent goose  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

Nonbreeding knot  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

Nonbreeding grey plover  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

Nonbreeding hen harrier  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Dengie SPA features (brent goose, knot, grey plover, hen harrier) occurring in the Norfolk Vanguard site, and 
migrations of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Dengie SPA and Ramsar. 
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Site 36 

Name of European Site: Doggerbank SCI 

Distance to Norfolk Vanguard (km) 281 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 37 

Name of European Site: Doggersbank SCI 

Distance to Norfolk Vanguard (km) 149 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 38 

Name of European Site: Dornoch Firth and Loch Fleet SPA & Ramsar 

Distance to Norfolk Vanguard (km) 669 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

curlew, dunlin, greylag goose, wigeon, 

bar-tailed godwit, teal, oystercatcher  

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding osprey  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Dornoch Firth & Loch Fleet SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this 
SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Osprey has not been observed in the Norfolk Vanguard site, and it is improbable than any ospreys from the SPA migrate through the Norfolk Vanguard 
site. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Dornoch Firth & Loch Fleet SPA & Ramsar. 
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Site 39 

Name of European Site: Dünenlandschaft Süd-Sylt SAC 

Distance to Norfolk Vanguard (km) 399 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 40 

Name of European Site: Dunes De La Plaine Maritime Flamande SAC 

Distance to Norfolk Vanguard (km) 185 

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on 
prey  

Changes to water 
quality  

In combination   

C O D C O D C O D C O D C O D 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Benthic Habitats 

Site Features Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminate d 
sediments  

Underwater noise and 
vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks which are 

slightly covered by sea 

water all the time 

N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

Mudflats and sandflats 

not covered by seawater 

at low tide 

N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

a) The distance between the potential impact range of Norfolk Vanguard and the site is beyond that of potential for direct or indirect effects. 

b) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 41 

Name of European Site: East Caithness Cliffs SPA 

Distance to Norfolk Vanguard (km) 685 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features cormorant, guillemot, 

herring gull, puffin Fratercula arctica, 

razorbill, shag, fulmar and great black-

backed gull 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding peregrine Falco peregrinus  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) East Caithness Cliffs SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these 
populations migrating through the Norfolk Vanguard site are small relative to BDMPS. 

(b) Peregrines breeding in the UK normally remain close to their breeding areas throughout the year, and are therefore very unlikely to migrate offshore. 
(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 

these features at East Caithness Cliffs SPA. 
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Site 42   

Name of European Site: Essex Estuaries SAC   

Distance to Norfolk Vanguard (km) 114   

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminated 
sediments  

Underwater noise 
and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Estuaries N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

Mudflats 

and 

sandflats 

not 

covered 

by 

seawater 

at low 

tide 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

(a) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 43 

Name of European Site: Estuaire De La Canche, Dunes Picardes Plaquees Sur L'ancienne Falaise, Foret D'hardelot Et Falaise D'equihen SAC 

Distance to Norfolk Vanguard (km) 241 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 44 

Name of European Site: Estuaire de la Seine SCI 

Distance to Norfolk Vanguard (km) 394 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 45  

Name of European Site: Estuaires et littoral picards (baies de Somme et d'Authie) SAC  

Distance to Norfolk Vanguard (km) 275  

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water quality  In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Harbour seal N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Fish 

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent habitat 

loss 

Temporary physical 

disturbance 

Smothering due to 

increased 

suspended 

sediment 

Re- mobilisation of 

contaminated 

sediments 

Underwater noise 

and vibration 

Electromagnetic 

fields (EMF) 

In combination  

C O D C O D C O D C O D C O D C O D C O D 

River 

lamprey 
N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for 
LSE. 
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Site 46 

Name of European Site: Exe Estuary SPA & Ramsar 

Distance to Norfolk Vanguard (km) 470 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Migratory waterbird assemblage including 

as named features brent goose, dunlin, 

oystercatcher, black-tailed godwit, grey 

plover, Slavonian grebe Podiceps auritus, 

avocet 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Exe Estuary SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely to 
result in negligible numbers passing through the Norfolk Vanguard site. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Exe Estuary SPA & Ramsar. 
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Site 47 

Name of European Site: Fair Isle SPA 

Distance to Norfolk Vanguard (km) 762 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features Arctic skua Stercorarius 

parasiticus, fulmar, gannet, great skua 

Stercorarius skua, puffin, razorbill, Arctic 

tern, guillemot, kittiwake, shag 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Fair Isle wren  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Fair Isle SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these populations 
migrating through the Norfolk Vanguard site are likely to be very small relative to BDMPS. 

(b) Fair Isle wren is a resident Shetland subspecies that is thought never to leave the island. 
(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 

these features at Fair Isle SPA. 
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Site 48 

Name of European Site: Falaise du Bessin Occidental SPA 

Distance to Norfolk Vanguard (km) 445 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding kittiwake, herring gull, lesser 

black-backed gull, fulmar 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (g) N (g) N (g) 

Nonbreeding red-throated diver  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (g) N (g) N (g) 

Nonbreeding cormorant, shag, red-

breasted merganser 

 N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (g) N (g) N (g) 

Nonbreeding guillemot, razorbill  N (d)  N (d) N (d) N (d) N (d) N (d) N (d) N (g) N (g) N (g) 

Nonbreeding peregrine, short-eared owl 

Asio flammeus 

 N (e)  N (e) N (e) N (e) N (e) N (e) N (e) N (g) N (g) N (g) 

Breeding Dartford warbler Sylvia undata  N (f)  N (f) N (f) N (f) N (f) N (f) N (f) N (f) N (f) N (f) 

(a) Falaise du Bessin Occidental SPA is far beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of 
these populations migrating through the Norfolk Vanguard site are likely to be extremely small relative to BDMPS, as these species are likely to migrate into the 
Atlantic rather than northwards into the North Sea in autumn, and are unlikely to pass through the North Sea in spring. 

(b) Nonbreeding red-throated divers at this SPA are likely to include birds from Scandinavia and the UK, especially juveniles which winter further south than adults. 
Their migrations between breeding grounds and the SPA probably take most individuals along the continental coast of Europe rather than across the North Sea. 
Small numbers may cross the North Sea towards the UK or Icelandic breeding grounds. However, red-throated divers tend to fly low over the sea so will be at very 
low risk of collision. Red-throated divers strongly avoid disturbance and offshore wind farms and so may have to fly further by flying around the Norfolk Vanguard 
site rather than through the wind farm. However, in the context of a migration of over 1000km, the extra distance flown to pass an offshore wind farm represents 
a negligible increase in energy expenditure for the very few individuals that might be affected.  

(c) Cormorants, shags and red-breasted mergansers do not normally occur at the Norfolk Vanguard site based on bird survey data. Furthermore, these species tend 
to fly low over the sea and so would be at negligible risk of collision, and do not show displacement or barrier effects. Indeed, cormorants seem to benefit from 
offshore wind farm structures permitting them to extend foraging range offshore, and the same may be true for shag and red-breasted merganser which may also 
benefit from foraging opportunities around turbine bases. 
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Site 48 

Name of European Site: Falaise du Bessin Occidental SPA 

Distance to Norfolk Vanguard (km) 445 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

(d) Nonbreeding guillemots and razorbills fly low over the sea and so are at very low risk of collision. However, they are partially displaced from offshore wind farms 
and may fly around rather than through offshore wind farms. A very small proportion of the guillemots and razorbills from this SPA might migrate through the 
Norfolk Vanguard site towards breeding areas further north, but the area of foraging habitat lost to these birds if they avoid the Norfolk Vanguard site would be 
negligible in relation to the wider area of the North Sea and Channel over which they forage, and the increase in migration distance to fly around rather than 
through the wind farm would be negligible in relation to a migration distance of hundreds of kilometres.  

(e) Peregrines in western Europe do not normally migrate, so would be extremely unlikely to move between this SPA and the Norfolk Vanguard site. Short-eared owls 
are more migratory, and sometimes cross the North Sea, but since this SPA is 445km from the Norfolk Vanguard site, the chances of a short-eared owl from the 
SPA passing through the Norfolk Vanguard site are extremely small. 

(f) Dartford warbler is a resident species that is unlikely to move from this SPA. 
(g) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 

these features at Falaise du Bessin Occidental SPA. 
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Site 49 

Name of European Site: Falaises du Cran aux Oeufs et du Cap Gris-Nez, Dunes du Chatelet, Marais de Tardinghen et Dunes de Wissant SAC 

Distance to Norfolk 
Vanguard (km) 

217 

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on 
prey  

Changes to water 
quality  

In combination   

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour (common) seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Benthic Habitats 

Site Features Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminate d 
sediments  

Underwater noise and 
vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks which are 

slightly covered by sea 

water all the time 

N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

Mudflats and sandflats 

not covered by seawater 

at low tide 

N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

Reefs N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 
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Site 49 

Name of European Site: Falaises du Cran aux Oeufs et du Cap Gris-Nez, Dunes du Chatelet, Marais de Tardinghen et Dunes de Wissant SAC 

Distance to Norfolk 
Vanguard (km) 

217 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

b) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 

 

 

 

 

Site 50   

Name of European Site: Falaises et Pelouses du Cap Blanc Nez, du Mont d'Hubert, des Noires Mottes, du Fond de la Forge et du Mont de couple SAC 

Distance to Norfolk Vanguard (km) 212   

Site Features Likely effect(s) of Norfolk Vanguard 

Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased 
suspended 
sediment  

Re- mobilisation of 
contaminated 
sediments  

Underwater noise 
and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Mudflats and 

sandflats not 

covered by 

seawater at low 

tide 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

Reefs N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

(a) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 51 

Name of European Site: Faray and Holm of Faray SAC 

Distance to Norfolk Vanguard (km) 762 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

Site 52 

Name of European Site: Farne Islands SPA 

Distance to Norfolk Vanguard (km) 393 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding Arctic tern, common tern, 

Sandwich tern 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Farne Islands SPA is beyond maximum foraging range of these designated seabird species so has no breeding season connectivity. Proportions of these 
populations migrating through the Norfolk Vanguard site are likely to be very small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Farne Islands SPA. 



 

                       

 

HRA Screening Matrices Norfolk Vanguard Offshore Wind Farm  
  Page 62 

 

 

 

 

  

Site 53 

Name of European Site: Fetlar SPA 

Distance to Norfolk Vanguard (km) 859 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features Arctic skua, fulmar, great 

skua, Arctic tern 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding dunlin, whimbrel Numenius 

phaeopus, red-necked phalarope 

Phalaropus lobatus 

 N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Fetlar SPA is beyond the maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these populations 
migrating through the Norfolk Vanguard site are small relative to BDMPS. 

(b) Dunlin, whimbrel and red-necked phalarope have not been observed migrating through the Norfolk Vanguard site. Red-necked phalaropes from Fetlar SPA have 
been tracked by geolocator and migrate from Shetland to the Pacific Ocean via Iceland, Greenland and Canada, and so would not pass near to Norfolk Vanguard. 
Dunlin and whimbrel from Fetlar SPA migrate south, but are unlikely to pass through the Norfolk Vanguard site. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Fetlar SPA. 
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Site 54 

Name of European Site: Firth of Forth SPA & Ramsar 

Distance to Norfolk Vanguard (km) 463 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

curlew, dunlin, goldeneye, great crested 

grebe, knot, lapwing, mallard Anas 

platyrhynchos, pink-footed goose Anser 

brachyrhynchus, red-breasted merganser, 

ringed plover, Sandwich tern, Slavonian 

grebe, turnstone, wigeon, common scoter  

Melanitta nigra, golden plover, long-

tailed duck Clangula hyemalis, redshank, 

shelduck, bar-tailed godwit, cormorant, 

eider Somateria mollissima, grey plover, 

oystercatcher, red-throated diver, scaup, 

velvet scoter Melanitta fusca 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Migrations of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site during migration. Therefore, proportions of 
these populations migrating through the Norfolk Vanguard site are likely to be extremely small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Firth of Forth SPA & Ramsar. 
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Site 55 

Name of European Site: Firth of Tay & Eden Estuary SPA & Ramsar 

Distance to Norfolk Vanguard (km) 503 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

common scoter, cormorant, eider, 

goosander  Mergus merganser, grey 

plover, long-tailed duck, red-breasted 

merganser, sanderling, velvet scoter, 

dunlin, greylag goose, redshank, 

oystercatcher, bar-tailed godwit, 

goldeneye, Icelandic black-tailed godwit 

Limosa limosa islandica, pink-footed 

goose 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (d) N (d) N (d) 

Breeding marsh harrier  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

Breeding little tern  N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) 

(a) Survey data show little or no evidence of Firth of Tay & Eden Estuary SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA 
are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Marsh harrier is a migrant species. Satellite tracking suggests that marsh harriers from Scotland migrate overland to the south coast of England and over the 
Channel to France, rather than across the North Sea, and  so are unlikely to pass through the Norfolk Vanguard site. 

(c) Breeding little tern has a maximum foraging range of 11km from colonies, so would have no connectivity with the Norfolk Vanguard site. Migrating little terns 
are considered to be ‘extremely coastal on passage with very few sightings in open ocean or inland’ (Forrester et al. 2007), so are unlikely to pass through the 
Norfolk Vanguard site. 

(d) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Firth of Tay & Eden Estuary SPA & Ramsar. 
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Site 56 

Name of European Site: Flamborough and Filey Coast pSPA 

Distance to Norfolk Vanguard (km) 205 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding kittiwake  Y (a)  N (b) N (b) N (b) N (b) N (b) N (b) N (i) Y (a) N (i) 

Breeding gannet  Y (c)  N (d) N (d) N (d) N (d) N (d) N (d) N (i) Y (c) N (i) 

Breeding common guillemot  N (e)  N (f) N (f) N (f) N (f) N (f) N (f) N (i) N (i) N (i) 

Breeding razorbill  N (e)  N (f) N (f) N (f) N (f) N (f) N (f) N (i) N (i) N (i) 

Breeding herring gull  N (g)  N (h) N (h) N (h) N (h) N (h) N (h) N (i) N (i) N (i) 

(a) Band model estimates of collision mortality indicate that LSE cannot be ruled out at the Screening stage. 
(b) Flamborough and Filey Coast pSPA is 205km from the Norfolk Vanguard site. Thaxter et al. (2012) report a mean foraging range of breeding kittiwakes as 24.8km, 

and a maximum recorded forgaing distance of 120km. RSPB have recorded one or two even longer foraging distances. However, it is highly exceptional for 
breeding kittiwakes to travel more than 200km from the colony when foraging. The Norfolk Vanguard site therefore represents no barrier or loss of foraging 
habitat for breeding kittiwakes at Flamborough and Filey Coast pSPA. Migrating birds may avoid the wind farm, so could be affected by a barrier effect or loss of 
foraging habitat. However, since many kittiwakes from UK colonies migrate to Canadian waters, the scale of any habitat loss or barrier effect is negligible for this 
species in the context of migrations over tens of thousands of kilometres. 

(c) Band model estimates of collision mortality indicate that LSE cannot be ruled out at the Screening stage. 
(d) Flamborough and Filey Coast pSPA is 205km from the Norfolk Vanguard site. Thaxter et al. (2012) report a mean foraging range of breeding gannets as 92.5km, 

and a maximum recorded distance of 590km. The Norfolk Vanguard site is therefore considerably beyond the mean foraging range of breeding gannets, but within 
their maximum range. Breeding gannets from Flamborough & Filey Coast pSPA may therefore be affected by displacement and barrier effects. However, Searle et 
al. (2014) found that even with offshore wind farms located considerably closer to a gannet breeding colony, impacts of displacement and barrier effects were 
negligible for this species because of its very long foraging range and large area used for foraging. Similarly, impacts of displacement or barrier effect can be ruled 
out for migrating gannets since they use a very large range extending from the North Sea to West Africa so that slight local effects would be negligible in the 
context of their large migrations and area use. 

(e) Common guillemots and razorbills tend to fly low over the sea so have a very low risk of collision mortality.  Flamborough and Filey Coast pSPA is 205km from the 
Norfolk Vanguard site. Thaxter et al. (2012) report a mean foraging range of breeding common guillemots as 37.8km, and a maximum recorded distance of 
135km.  Thaxter et al. (2012) report a mean foraging range of breeding razorbills as 23.7km, and a maximum recorded distance of 95km. The Norfolk Vanguard 
site is therefore considerably beyond the normal foraging range of breeding common guillemots and razorbills from Flamborough and Filey Coast pSPA. It is 
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Site 56 

Name of European Site: Flamborough and Filey Coast pSPA 

Distance to Norfolk Vanguard (km) 205 

therefore unlikely that any breeding adults from Flamborough and Filey Coast pSPA are at collision risk at the Norfolk Vanguard site during the breeding season. 
During the nonbreeding season, birds from Flamborough and Filey Coast pSPA are likely to be mixed with the large BDMPS populations of these species so that 
apportioning of the impact of the low level of collision mortality apportions a negligible impact to Flamborough and Filey Coast pSPA.  

(f) Since the Norfolk Vanguard site is beyond the normal foraging range of breeding common guillemots and razorbills from Flamborough and Filey Coast pSPA, there 
will be no breeding season displacement or barrier impact for those populations. During the nonbreeding period, birds from Flamborough and Filey Coast pSPA 
are likely to be mixed with the large BDMPS populations of these species so that apportioning of the impact of the low level of displacement to this very large 
BDMPS population apportions a negligible impact to Flamborough and Filey Coast pSPA.  

(g) Flamborough and Filey Coast pSPA is 205km from the Norfolk Vanguard site. Thaxter et al. (2012) report a mean foraging range of breeding herring gulls as 
10.5km, and a maximum recorded distance of 92km. Therefore, breeding herring gulls from Flamborough and Filey Coast pSPA will not be at risk of collision at the 
Norfolk Vanguard site during the breeding season. Apportioning of collision mortality to this SPA from the levels estimated during the nonbreeding season results 
in a negligible impact on the Flamborough and Filey Coast pSPA herring gull population. 

(h) The evidence indicates that herring gulls are not affected by displacement or barrier effects at offshore wind farms. 
(i) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 

these features at Flamborough and Filey Coast pSPA 
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Site 57   

Name of European Site: Flamborough Head SAC   

Distance to Norfolk Vanguard (km) 199   

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminated 
sediments  

Underwater noise 
and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Submerged 

or partially 

submerged 

sea caves 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

(a) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 



 

                       

 

HRA Screening Matrices Norfolk Vanguard Offshore Wind Farm  
  Page 68 

 

 

 

  

Site 58 

Name of European Site: Forth Islands SPA 

Distance to Norfolk Vanguard (km) 471 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features gannet, kittiwake, lesser 

black-backed gull, roseate tern, Sandwich 

tern, guillemot, razorbill, fulmar, common 

tern, Arctic tern, cormorant, herring gull, 

puffin, shag 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Forth Islands SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these populations 
migrating through the Norfolk Vanguard site are small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Forth Islands SPA. 
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Site 59 

Name of European Site: Foula SPA 

Distance to Norfolk Vanguard (km) 833 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features Arctic tern, fulmar, 

guillemot, razorbill, red-throated diver, 

Arctic skua, kittiwake, shag, Leach’s 

storm-petrel Oceanodroma leucorhoa, 

great skua, puffin 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Foula SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these populations migrating 
through the Norfolk Vanguard site are small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Foula SPA. 
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Site 60 

Name of European Site: Foulness SPA and Ramsar 

Distance to Norfolk Vanguard (km) 158 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

brent goose, knot, oystercatcher, bar-

tailed godwit, grey plover, avocet, 

redshank 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (e) N (e) N (e) 

Nonbreeding hen harrier  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (e) N (e) N (e) 

Breeding ringed plover, avocet  N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) 

Breeding little tern, common tern, 

Sandwich tern 

 N (d)  N (d) N (d) N (d) N (d) N (d) N (d) N (d) N (d) N (d) 

(a) Survey data show little or no evidence of Foulness SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely to result 
in negligible numbers passing through the Norfolk Vanguard site during migration. 

(b) Survey data show no evidence of hen harrier occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely to result in negligible 
numbers passing through the Norfolk Vanguard site during migration, as the species is likely to migrate overland rather than over sea where the option is 
available. 

(c) Ringed plover and avocet have not been observed during bird site-specific surveys. It is highly unlikely that these birds would migrate through the Norfolk 
Vanguard site as their migration is likely to take a coastal route and cross sea at narrow points such as The English Channel. If they did migrate through the 
Norfolk Vanguard site their flight height is likely not to be at collision risk height. 

(d) Little tern, common tern and Sandwich tern have maximum foraging ranges from colonies of 11km, 30km and 54km respectively, so there is no connectivity 
between the SPA and Norfolk Vanguard site. Furthermore, these species tend to forage in coastal waters rather than offshore. Therefore, collision risk, 
displacement and barrier effects can be excluded. 

(e) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Foulness SPA and Ramsar. 
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Site 61 

Name of European Site: Fowlsheugh SPA 

Distance to Norfolk Vanguard (km) 525 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features fulmar, guillemot, 

kittiwake, razorbill, herring gull 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Fowlsheugh SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these populations 
migrating through the Norfolk Vanguard site are likely to be very small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Fowlsheugh SPA. 
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Site 62 

Name of European Site: Frisian Front pSPA 

Distance to Norfolk Vanguard (km) ca. 100km* 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding common guillemot, great 

skua, great black-backed gull, lesser black-

backed gull 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

*Distance from the Norfolk Vanguard site is uncertain as the boundaries of the pSPA are under consultation at present.  
(a) Migrations of birds from this pSPA are likely to result in negligible numbers passing through the Norfolk Vanguard site during migration relative to the size of 

BDMPS regional populations. 
(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 

these features at Frisian Front pSPA. 
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Site 63 

Name of European Site: Gibraltar Point SPA and Ramsar 

Distance to Norfolk Vanguard (km) 133 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding sanderling, bar-tailed 

godwit, grey plover 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding little tern  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Survey data show no evidence of Gibraltar Point SPA features (sanderling, bar-tailed godwit, grey plover) occurring in the Norfolk Vanguard site, and migrations 
of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site during migration. 

(b) Breeding little tern has a maximum foraging range of 11km (Thaxter et al. 2012) from colonies, so would have no connectivity with the Norfolk Vanguard site. 
Migrating little terns are considered to be ‘extremely coastal on passage with very few sightings in open ocean or inland’ (Forrester et al. 2007), so are unlikely 
to pass through the Norfolk Vanguard site. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Gibraltar Point SPA and Ramsar. 
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Site 64 

Name of European Site: Great Yarmouth and North Denes SPA 

Distance to Norfolk Vanguard (km) 49 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding little tern  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Great Yarmouth & North Denes SPA is beyond the maximum foraging range of little tern (11km) and foraging tends to be coastal so has no breeding season 
connectivity. Proportions of this population migrating through the Norfolk Vanguard site are likely to be small as the species is thought to remain close to shore 
during much of its migration through UK waters. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Great Yarmouth & North Denes SPA. 
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Site 65 

Name of European Site: Greater Wash SPA 

Distance to Norfolk Vanguard (km) ca. 36km* 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabirds (little tern, common 

tern, Sandwich tern) 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) 

Nonbreeding red-throated diver  N (b)  Y (c) N (d) N (d) N (b) N (b) N (b) Y (c) N (h) N (h) 

Nonbreeding little gull  Y (e)  N (f) N (f) N (f) N (f) N (f) N (f) N (h) Y (e) N (h) 

Nonbreeding common scoter  N (g)  N (g) N (g) N (g) N (g) N (g) N (g) N (h) N (h) N (h) 

*Note that this distance refers to the Norfolk Vanguard site. The export cable will pass through the SPA. 
(a) Little tern, common tern and Sandwich tern have maximum foraging ranges from colonies of 11km, 30km and 54km respectively, which suggests potential 

connectivity between the SPA and the Norfolk Vanguard site. However, the tern colonies are at locations along the Norfolk coast which are beyond these foraging 
distances from the Norfolk Vanguard site. Therefore, connectivity between the SPA and Norfolk Vanguard site is ruled out on the basis of distance. Furthermore, 
these species tend to forage in coastal waters rather than offshore. Hence, collision risk, displacement and barrier effects can be excluded. 

(b) Red-throated divers fly close to the sea surface and are therefore at extremely low risk of collisions or barrier effects. 
(c) LSE cannot be ruled out at screening for impacts of Displacement/Disturbance to nonbreeding red-throated divers as a result of construction work (specifically for 

export cable laying operations through part of the Greater Wash SPA). 
(d) Displacement/Disturbance of red-throated diver during operation and decommissioning is considered negligible as the increase in vessel traffic within the SPA due 

to Norfolk Vanguard will be negligible compared to the current baseline. 
(e) There is potential for little gull connectivity between the SPA and the Norfolk Vanguard site, therefore LSE cannot be ruled out at screening for collision risk impacts 

to nonbreeding little gull.  
(f) Displacement of little gulls by offshore wind farms appears to be negligible**, indicating no LSE for this SPA feature as a consequence of displacement or barrier 

effects. 
(g) Surveys found no common scoters in the Norfolk Vanguard site since this species favours waters <20m in depth. Common scoter was also only present at very low 

densities along the export cable route, therefore no LSE for this SPA feature is predicted.  
(h) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 

these features at Greater Wash pSPA. 
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**  Dierschke, V., Furness, R.W. and Garthe, S. 2016. Seabirds and offshore wind farms in European waters: Avoidance and attraction. Biological Conservation 202, 59-
68. 

Site 66 

Name of European Site: Gule Rev SCI 

Distance to Norfolk Vanguard (km) 571 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 67   

Name of European Site: Haisborough, Hammond and Winterton SAC 

Distance to Norfolk Vanguard (km) 0   

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent 
loss/Introduction of 
new sediment  

Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminated 
sediments  

Underwater noise 
and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks 

which are 

slightly 

covered 

by sea 

water all 

the time 

Y (a) Y (a) Y (a) Y (a) Y (a) Y (a) Y (a) Y (a) Y (a) Y (a)  Y (a) Y (a)  Y (a) Y (a) Y (a) Y (a) 

Reefs Y (a) Y (a) Y (a) Y (a) Y (a) Y (a) Y (a) Y (a) Y (a) Y (a)  Y (a) Y (a)  Y (a) Y (a) Y (a) Y (a) 

(a) Site overlaps with the Norfolk Vanguard offshore cable corridor and therefore LSE cannot be ruled out at the screening stage. 
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Site 68 

Name of European Site: Hamburgisches Wattenmeer SCI 

Distance to Norfolk Vanguard (km) 361 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 69 

Name of European Site: Hamford Water SPA and Ramsar 

Distance to Norfolk Vanguard (km) 127 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

teal, brent goose, ringed plover, black-

tailed godwit, grey plover, avocet, 

shelduck, redshank 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding little tern  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Hamford Water SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely to 
result in negligible numbers passing through the Norfolk Vanguard site during migration. 

(b) Breeding little tern has a maximum foraging range of 11km from colonies, so would have no connectivity with the Norfolk Vanguard site. Migrating little terns 
are considered to be ‘extremely coastal on passage with very few sightings in open ocean or inland’ (Forrester et al. 2007), so are unlikely to pass through the 
Norfolk Vanguard site. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Hamford Water SPA and Ramsar. 
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Site 70 

Name of European Site: Helgoland mit Helgolander Felssockel SAC 

Distance to Norfolk Vanguard (km) 343 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 71 

Name of European Site: Hermaness, Saxa Vord and Valla Field SPA 

Distance to Norfolk Vanguard (km) 881 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features gannet, guillemot, red-

throated diver, puffin, fulmar, kittiwake, 

great skua, shag 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Hermaness, Saxa Vord & Valla Field SPA is beyond the maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions 
of these populations migrating through the Norfolk Vanguard site are likely to be very small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Hermaness, Saxa Vord & Valla Field SPA. 
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Site 72 

Name of European Site: Hornsea Mere SPA 

Distance to Norfolk Vanguard (km) 197 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding gadwall, mute swan  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Survey data show no evidence of Hornsea Mere SPA features (gadwall, mute swan) occurring in the Norfolk Vanguard site, and migrations of birds from this SPA 
are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Hornsea Mere SPA. 
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Site 73 

Name of European Site: Hoy SPA 

Distance to Norfolk Vanguard (km) 733 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features Arctic skua, great black-

backed gull, guillemot, kittiwake, red-

throated diver, fulmar, puffin, great skua 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding peregrine  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Hoy SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these populations migrating 
through the Norfolk Vanguard site are small relative to BDMPS. 

(b) Peregrines breeding in the UK normally remain close to their breeding areas throughout the year, and are very unlikely to migrate offshore in the UK. 
(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 

these features at Hoy SPA. 
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Site 74  

Name of European Site: Humber Estuary SAC  

Distance to Norfolk Vanguard (km) 149  

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions and 

disturbance at seal haul 

outs 

Indirect effects on prey  Changes to water quality  In combination  

C O D C O D C O D C O D C O D 

Grey seal N (a) N (a) N (a) Y(b) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Fish 

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent habitat 

loss 

Temporary physical 

disturbance 

Smothering due to 

increased 

suspended 

sediment 

Re- mobilisation of 

contaminated 

sediments 

Underwater noise 

and vibration 

Electromagnetic 

fields (EMF) 

In combination  

C O D C O D C O D C O D C O D C O D C O D 

Sea 

Lamprey 
N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) 

River 

lamprey 
N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) 
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Site 74 

Name of European Site: Humber Estuary SAC 

Distance to Norfolk Vanguard (km) 149 

Benthic habitats 

Site Features Permanent loss  Temporary physical 

disturbance  

Smothering due to 

increased 

suspended 

sediment  

Re- mobilisation of 

contaminate d 

sediments  

Underwater noise 

and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Estuaries N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) 

Mudflats and sandflats not 

covered by seawater at low tide 

N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) 

Sandbanks which are slightly 

covered by sea water all the 

time 

N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) 

Coastal lagoons N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for 
LSE. 

b) Potential for vessel interactions and disturbance at seal haul-out sites if a port to the north of the offshore project area is selected and therefore LSE cannot be 
ruled out at the screening stage. 

c) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 



 

                       

 

HRA Screening Matrices Norfolk Vanguard Offshore Wind Farm  
  Page 86 

 

Site 75 

Name of European Site: Humber Estuary SPA and Ramsar 

Distance to Norfolk Vanguard (km) 149 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

teal, wigeon, mallard, turnstone, pochard, 

scaup, bittern, brent goose, goldeneye, 

sanderling, dunlin, knot, ringed plover, 

oystercatcher, bar-tailed godwit, black-

tailed godwit, curlew, golden plover, grey 

plover, avocet, shelduck, redshank, 

lapwing, whimbrel, ruff, greenshank 

Tringa nebularia 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (g) N (g) N (g) 

Nonbreeding hen harrier  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (g) N (g) N (g) 

Breeding bittern  N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (g) N (g) N (g) 

Breeding marsh harrier  N (d)  N (d) N (d) N (d) N (d) N (d) N (d) N (d) N (d) N (d) 

Breeding avocet  N (e)  N (e) N (e) N (e) N (e) N (e) N (e) N (g) N (g) N (g) 

Breeding little tern  N (f)  N (f) N (f) N (f) N (f) N (f) N (f) N (f) N (f) N (f) 

(a) Survey data show little or no evidence of Humber Estuary SPA features occurring in the Norfolk Vanguard sites, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site during migration. 

(b) Survey data show no evidence of Humber Estuary SPA feature hen harrier occurring in the Norfolk Vanguard sites, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site during migration as UK birds are likely to migrate overland rather than over 
the sea where possible. 

(c) Bittern has not been observed during bird surveys at Norfolk Vanguard, and migrations of birds from this SPA are likely to result in negligible numbers 
passing through the Norfolk Vanguard site during migration. 

(d) Marsh harrier is a migrant species. Satellite tracking suggests that marsh harriers migrate overland to the south coast of England and over the Channel to 
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Site 75 

Name of European Site: Humber Estuary SPA and Ramsar 

Distance to Norfolk Vanguard (km) 149 

France, rather than across the North Sea. 
(e) Avocet has not been observed during bird site specific surveys. It is highly unlikely that these birds would migrate through the Norfolk Vanguard site as 

their migration is likely to take a coastal route and cross sea at narrow points such as The English Channel. If they did migrate through the Norfolk Vanguard 
site their flight height is likely not to be at collision risk height. 

(f) Breeding little tern has a maximum foraging range of 11km from colonies, so would have no connectivity with Norfolk Vanguard. Migrating little terns are 
considered to be ‘extremely coastal on passage with very few sightings in open ocean or inland’ (Forrester et al. 2007), so are unlikely to pass through the 
Norfolk Vanguard site. 

(g) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment 
for these features at Humber Estuary SPA and Ramsar. 

 

 

  

Site 76 

Name of European Site: Hund und Paapsand SCI 

Distance to Norfolk Vanguard (km) 261 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 



 

                       

 

HRA Screening Matrices Norfolk Vanguard Offshore Wind Farm  
  Page 88 

 

  

  

Site 77 

Name of European Site: Imperial Dock Lock, Leith SPA 

Distance to Norfolk Vanguard (km) 491 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding common tern  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Imperial Dock Lock SPA is beyond the maximum foraging range of common tern (30km) so has no breeding season connectivity. The proportion of the 
population migrating through the Norfolk Vanguard site is likely to be extremely small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Imperial Dock Lock SPA. 
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Site 78   

Name of European Site: Inner Dowsing, Race Bank and North Ridge SCI 

Distance to Norfolk Vanguard (km) 44   

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminated 
sediments  

Underwater noise 
and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks 

which are 

slightly 

covered 

by sea 

water all 

the time 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

Reefs N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

(a) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 79 

Name of European Site: Inner Moray Firth SPA & Ramsar 

Distance to Norfolk Vanguard (km) 652 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

bar-tailed godwit, curlew, goldeneye, 

greylag goose, redshank, wigeon, 

goosander, teal, red-breasted merganser, 

cormorant, oystercatcher, scaup 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (d) N (d) N (d) 

Breeding osprey  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

Breeding common tern  N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (d) N (d) N (d) 

(a) Survey data show little or no evidence of Inner Moray Firth SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA and 
Ramsar are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Osprey has not been observed in the Norfolk Vanguard site, and it is extremely unlikely that any ospreys from the Inner Moray Firth SPA migrate through the 
Norfolk Vanguard site. 

(c) Inner Moray Firth SPA is far beyond maximum foraging range of common tern so has no breeding season connectivity. The proportion of the population 
migrating through the Norfolk Vanguard site is likely to be extremely small relative to BDMPS. 

(d) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Inner Moray Firth SPA & Ramsar. 
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Site 80 

Name of European Site: Isle of May SAC 

Distance to Norfolk Vanguard (km) 478 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 81 

Name of European Site: Klaverbank SCI 

Distance to Norfolk Vanguard (km) 93 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 82 

Name of European Site: Knudegrund SAC 

Distance to Norfolk Vanguard (km) 675 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 83 

Name of European Site: Kosterfjorden-Väderöfjorden SAC 

Distance to Norfolk Vanguard (km) 800 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 84 

Name of European Site: Küsten- und Dünenlandschaften Amrums SAC 

Distance to Norfolk Vanguard (km) 395 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 85 

Name of European Site: Lindisfarne SPA and Ramsar 

Distance to Norfolk Vanguard (km) 398 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

wigeon, greylag goose, brent goose, 

sanderling, dunlin, ringed plover, 

goldeneye, whooper swan, black-tailed 

godwit, common scoter, red-breasted 

merganser, golden plover, grey plover, 

eider, shelduck, redshank 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding little tern, roseate tern  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Lindisfarne SPA features occurring in the Norfolk Vanguard OWF sites, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Breeding little tern has a maximum foraging range of 11km from colonies, so would have no connectivity with Norfolk Vanguard. Migrating little terns are 
considered to be ‘extremely coastal on passage with very few sightings in open ocean or inland’ (Forrester et al. 2007), so are unlikely to pass through the 
Norfolk Vanguard site. Breeding roseate tern has a maximum foraging range of 30km from colonies, so would have no connectivity with Norfolk Vanguard. 
Migrating roseate terns are unlikely to pass through the Norfolk Vanguard site as their migration tends to be coastal. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Lindisfarne SPA and Ramsar. 
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Site 86 

Name of European Site: Littoral Cauchois SAC 

Distance to Norfolk Vanguard (km) 314 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 87 

Name of European Site: Littoral Seino-Marin SPA 

Distance to Norfolk Vanguard (km) 315 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabirds including fulmar, shag, 

gannet, herring gull, great black-backed 

gull, kittiwake 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (f) N (f) N (f) 

Nonbreeding winter and passage seabird 

assemblage including as named features 

red-throated diver, black-throated diver, 

great crested grebe, fulmar, gannet, 

cormorant, shag, pomarine skua 
Stercorarius pomarinus, great skua, 

Mediterranean gull Larus 

melanocephalus, little gull, lesser black-

backed gull, herring gull, great black-

backed gull, kittiwake, Sandwich tern, 

common tern, guillemot, razorbill 

 N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (f) N (f) N (f) 

Nonbreeding little egret, spoonbill 
Platalea leucorodia, honey buzzard Pernis 

apivorus, hen harrier, merlin Falco 

columbarius, peregrine, avocet 

 N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) 

Breeding peregrine  N (d)  N (d) N (d) N (d) N (d) N (d) N (d) N (d) N (d) N (d) 

Nonbreeding woodlark Lullula arborea  N (e)  N (e) N (e) N (e) N (e) N (e) N (e) N (e) N (e) N (e) 

(a) The Norfolk Vanguard site is within the theoretical maximum foraging range of breeding gannets from the Littoral Seino-Marin SPA, but tracking data 
show that breeding gannets from the SPA do not reach the Norfolk Vanguard site. The SPA is far beyond maximum foraging range of other designated 
seabird species so has no breeding season connectivity. Proportions of these populations migrating through the Norfolk Vanguard site are likely to be 
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Site 87 

Name of European Site: Littoral Seino-Marin SPA 

Distance to Norfolk Vanguard (km) 315 

extremely small relative to BDMPS. 
(b) Proportions of these populations migrating through the Norfolk Vanguard site are likely to be extremely small relative to BDMPS, not only because the 

SPA is 315km from the Norfolk Vanguard site, but also because birds on the continental side of the Channel and North Sea are likely to tend to migrate up 
the continental coast rather than crossing the North Sea to the UK. 

(c) None of these species has been recorded during bird surveys at the Norfolk Vanguard site. It is unlikely that birds from the SPA will migrate through the 
Norfolk Vanguard site, as these species are generally scarce migrants in the UK, and their migrations tend to be coastal rather than over open sea. 

(d) Breeding peregrines in western Europe tend to remain close to their breeding site throughout the year so it is extremely unlikely that any from the SPA 
would reach Norfolk Vanguard site. 

(e) Woodlark is a very scarce migrant to the UK, so it is very unlikely that individuals from the SPA would reach the Norfolk Vanguard site. 
(f) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 

assessment for these features at Littoral Seino-Marin SPA. 
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Site 88 

Name of European Site: Loch of Strathbeg SPA & Ramsar 

Distance to Norfolk Vanguard (km) 581 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

greylag goose, pink-footed goose, teal, 

Svalbard barnacle goose Branta leucopsis, 

whooper swan 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding Sandwich tern  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (c) N (c) N (c) 

(a) Survey data show little or no evidence of Loch of Strathbeg SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Loch of Strathbeg SPA is far beyond maximum foraging range of Sandwich tern (54km, Thaxter et al. 2012) so has no breeding season connectivity. 
Proportion of the population migrating through the Norfolk Vanguard site is likely to be extremely small relative to BDMPS. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Loch of Strathbeg SPA & Ramsar. 
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Site 89 

Name of European Site: LØnstrup RØdgrund SAC 

Distance to Norfolk Vanguard (km) 648 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 90   

Name of European Site: Margate and Long Sands SCI   

Distance to Norfolk Vanguard (km) 99   

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminated 
sediments  

Underwater noise 
and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks 

which are 

slightly 

covered 

by sea 

water all 

the time 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

(a) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 91 

Name of European Site: Marwick Head SPA 

Distance to Norfolk Vanguard (km) 767 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features guillemot and kittiwake 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Marwick Head SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these populations 
migrating through the Norfolk Vanguard site are small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Marwick Head SPA. 



 

                       

 

HRA Screening Matrices Norfolk Vanguard Offshore Wind Farm  
  Page 104 

 

 

Site 92 

Name of European Site: Medway Estuary & Marshes SPA and Ramsar 

Distance to Norfolk Vanguard (km) 190 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

pintail, shoveler, teal, wigeon, turnstone, 

brent goose, dunlin, knot, ringed plover 

Bewick’s swan, oystercatcher, black-tailed 

godwit, curlew, grey plover, great crested 

grebe, avocet, shelduck, greenshank, 

redshank 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (d) N (d) N (d) 

Breeding avocet  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

Breeding little tern, common tern  N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) 

(a) Survey data show little or no evidence of Medway Estuary & Marshes SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA 
are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Avocet has not been observed during bird site-specific surveys. It is highly unlikely that these birds would migrate through the Norfolk Vanguard site as their 
migration is likely to take a coastal route and cross sea at narrow points such as The English Channel. If they did migrate through the Norfolk Vanguard site their 
flight height is likely not to be at collision risk height. 

(c) Breeding little tern has a maximum foraging range of 11km from colonies (Thaxter et al. 2012), so would have no connectivity with Norfolk Vanguard. Migrating 
little terns are considered to be ‘extremely coastal on passage with very few sightings in open ocean or inland’ (Forrester et al. 2007), so are unlikely to pass 
through the Norfolk Vanguard site. Breeding common tern has a maximum foraging range of 30km from colonies (Thaxter et al. 2012), so would have no 
connectivity with Norfolk Vanguard. Migrating common terns are unlikely to pass through the Norfolk Vanguard site as their migration tends to be coastal where 
that is an option. 

(d) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Medway Estuary & Marshes SPA and Ramsar. 
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Site 93 

Name of European Site: Minsmere - Walberswick SPA and Ramsar 

Distance to Norfolk Vanguard (km) 75 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering shoveler, gadwall, white-

fronted goose 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (g) N (g) N (g) 

Nonbreeding hen harrier  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (g) N (g) N (g) 

Breeding shoveler, teal, gadwall, bittern, 

avocet 

 N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (g) N (g) N (g) 

Breeding nightjar Caprimulgus europaeus  N (d)  N (d) N (d) N (d) N (d) N (d) N (d) N (g) N (g) N (g) 

Breeding marsh harrier  N (e)  N (e) N (e) N (e) N (e) N (e) N (e) N (e) N (e) N (e) 

Breeding little tern  N (f)  N (f) N (f) N (f) N (f) N (f) N (f) N (f) N (f) N (f) 

(a) Survey data show no evidence of Minsmere-Walberswick SPA features shoveler, gadwall or white-fronted goose occurring in the Norfolk Vanguard site, and 
migrations of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Survey data show no evidence of hen harrier occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely to result in negligible numbers 
passing through the Norfolk Vanguard site as UK birds are likely to migrate overland rather than over the sea where possible. 

(c) Survey data show no evidence of Minsmere-Walberswick SPA features shoveler, teal, gadwall, bittern or avocet occurring in the Norfolk Vanguard site, and 
migrations of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(d) Survey data show no evidence of nightjar occurring in the Norfolk Vanguard OWF sites, and migrations of birds from this SPA are likely to result in negligible 
numbers passing through the Norfolk Vanguard site as UK birds are likely to migrate overland rather than over the sea where possible and make short sea crossings 
from southern England to France. 

(e) Marsh harrier is a migrant species. Satellite tracking suggests that marsh harriers migrate overland to the south coast of England and over the Channel to France, 
rather than across the North Sea. 

(f) Breeding little tern has a maximum foraging range of 11km from colonies (Thaxter et al. 2012), so would have no connectivity with Norfolk Vanguard. Migrating 
little terns are considered to be ‘extremely coastal on passage with very few sightings in open ocean or inland’ (Forrester et al. 2007), so are unlikely to pass 
through the Norfolk Vanguard site. 

(g) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
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Site 93 

Name of European Site: Minsmere - Walberswick SPA and Ramsar 

Distance to Norfolk Vanguard (km) 75 

these features at Minsmere-Walberswick SPA and Ramsar. 

 

 

 

 

  

Site 94 

Name of European Site: Montrose Basin SPA & Ramsar 

Distance to Norfolk Vanguard (km) 520 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

dunlin, eider, knot, shelduck, wigeon, 

pink-footed goose, greylag goose, 

redshank, oystercatcher 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Montrose Basin SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely to 
result in negligible numbers passing through the Norfolk Vanguard site. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Montrose Basin SPA and Ramsar. 



 

                       

 

HRA Screening Matrices Norfolk Vanguard Offshore Wind Farm  
  Page 107 

 

 

  

Site 95 

Name of European Site: Moray and Nairn Coast SPA & Ramsar 

Distance to Norfolk Vanguard (km) 624 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

common scoter, long-tailed duck, 

oystercatcher, bar-tailed godwit, wigeon, 

pink-footed goose, red-breasted 

merganser, redshank, velvet scoter, 

greylag goose, dunlin 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding osprey  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Moray & Nairn Coast SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Osprey has not been observed in the Norfolk Vanguard site, and it is improbable that any ospreys from the SPA migrate through the Norfolk Vanguard site. 
(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 

these features at Moray & Nairn Coast SPA and Ramsar. 
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Site 96 

Name of European Site: Mousa SPA 

Distance to Norfolk Vanguard (km) 807 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding Arctic tern  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding European storm-petrel  

Hydrobates pelagicus 

 N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Mousa SPA is beyond maximum foraging range of Arctic tern (30km, Thaxter et al. 2012) so has no breeding season connectivity. The proportion of the 
population migrating through the Norfolk Vanguard site is likely to be extremely small relative to BDMPS. 

(b) European storm-petrels were not observed in the Norfolk Vanguard site, and are rarely seen anywhere in the southern North Sea, so evidence suggests that this 
species migrates from its breeding site on Mousa into the North Atlantic and not normally through the North Sea. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Mousa SPA. 
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Site 97 

Name of European Site: Muhlenberger Loch/Nesssand SCI 

Distance to Norfolk Vanguard (km) 448 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

Site 98 

Name of European Site: Nationalpark Niedersächsisched Wattenmeer SAC 

Distance to Norfolk Vanguard (km) 246 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 99  

Name of European Site: Noordzeekustzone SAC  

Distance to Norfolk Vanguard (km) 98  

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions and 

disturbance at seal haul 

outs 

Indirect effects on prey  Changes to water quality  In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Grey seal N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Harbour seal N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Fish 

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent habitat 

loss 

Temporary physical 

disturbance 

Smothering due to 

increased 

suspended 

sediment 

Re- mobilisation of 

contaminated 

sediments 

Underwater noise 

and vibration 

Electromagnetic 

fields (EMF) 

In combination  

C O D C O D C O D C O D C O D C O D C O D 

Sea 

Lamprey 
N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) 

Allis Shad N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) 
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Site 99  

Name of European Site: Noordzeekustzone SAC  

Distance to Norfolk Vanguard (km) 98  

Twaite 

Shad 
N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) 

Benthic habitats 

Site Features Permanent loss  Temporary physical 

disturbance  

Smothering due to 

increased 

suspended 

sediment  

Re- mobilisation of 

contaminate d 

sediments  

Underwater noise 

and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks which are slightly 

covered by sea water all the 

time 

N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) 

Mudflats and sandflats not 

covered by seawater at low tide 

N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for 
LSE. 

b) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 100 

Name of European Site: Norfolk Valley Fens SAC 

Distance to Norfolk Vanguard 
(km) 

0.6+ (17 sites, with 5 sites within 5km of the onshore project area) 

 Likely effect(s) of Norfolk Vanguard 

Direct effects 
(e.g. habitat 
loss) on land 
within 5km  

Impacts on 
features 
outside 5km of 
the onshore 
project area  

Impacts on ex-
situ habitats 
functionally 
connected to 
the SAC  

Disturbance due to 
groundwater / 
hydrology changes 
within 5km  

Impacts from 
noise disturbance 
within 5km  

Impacts from 
changing air 
quality within 
5km  

Impacts from light 
disturbance within 
5km  

Impacts from 
visual disturbance 
within 5km  

C O D C O D C O D C O D C O D C O D C O D C O D 

Alkaline fens N(a)  N(a) N(b)  N(b) N(b) N(b) N(b) Y(c) Y(c) Y(c) N(e)  N(e) Y(c)  Y(c) N(e)  N(e) N(e)  N(e) 

Northern 
Atlantic wet 
heaths with 
Erica tetralix 

N(a)  N(a) N(b)  N(b) N(b) N(b) N(b) Y(c) Y(c) Y(c) N(e)  N(e) Y(c)  Y(c) N(e)  N(e) N(e)  N(e) 

European dry 
heaths 

N(a)  N(a) N(b)  N(b) N(b) N(b) N(b) Y(c) Y(c) Y(c) N(e)  N(e) Y(c)  Y(c) N(e)  N(e) N(e)  N(e) 

Semi-natural 
dry grassland 
and scrubland 
facies on 
calcareous 
substrates 
(Festuco-
Brometalia) 

N(a)  N(a) N(b)  N(b) N(b) N(b) N(b) N(d) N(d) N(d) N(e)  N(e) N(d)  N(d) N(e)  N(e) N(e)  N(e) 

Molinia 
meadows on 
calcareous, 

N(a)  N(a) N(b)  N(b) N(b) N(b) N(b) Y(c) Y(c) Y(c) N(e)  N(e) Y(c)  Y(c) N(e)  N(e) N(e)  N(e) 
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Site 100 

Name of European Site: Norfolk Valley Fens SAC 

Distance to Norfolk Vanguard 
(km) 

0.6+ (17 sites, with 5 sites within 5km of the onshore project area) 

 Likely effect(s) of Norfolk Vanguard 

Direct effects 
(e.g. habitat 
loss) on land 
within 5km  

Impacts on 
features 
outside 5km of 
the onshore 
project area  

Impacts on ex-
situ habitats 
functionally 
connected to 
the SAC  

Disturbance due to 
groundwater / 
hydrology changes 
within 5km  

Impacts from 
noise disturbance 
within 5km  

Impacts from 
changing air 
quality within 
5km  

Impacts from light 
disturbance within 
5km  

Impacts from 
visual disturbance 
within 5km  

C O D C O D C O D C O D C O D C O D C O D C O D 

peaty or clayey-
silt-laden soils 
(Molinion 
caeruleae) 

Calcareous fens 
with Cladium 
mariscus and 
species of the 
Caricion 
davallianae 

N(a)  N(a) N(b)  N(b) N(b) N(b) N(b) Y(c) Y(c) Y(c) N(e)  N(e) Y(c)  Y(c) N(e)  N(e) N(e)  N(e) 

Alluvial forests 
with Alnus 
glutinosa and 
Fraxinus 
excelsior (Alno-
Padion, Alnion 
incanae, 
Salicion albae) 

N(a)  N(a) N(b)  N(b) N(b) N(b) N(b) Y(c) Y(c) Y(c) N(e)  N(e) Y(c)  Y(c) N(e)  N(e) N(e)  N(e) 

Narrow-
mouthed whorl 

N(a)  N(a) N(b)  N(b) N(b) N(b) N(b) Y(c) Y(c) Y(c) N(e)  N(e) Y(c)  Y(c) N(e)  N(e) N(e)  N(e) 
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Site 100 

Name of European Site: Norfolk Valley Fens SAC 

Distance to Norfolk Vanguard 
(km) 

0.6+ (17 sites, with 5 sites within 5km of the onshore project area) 

 Likely effect(s) of Norfolk Vanguard 

Direct effects 
(e.g. habitat 
loss) on land 
within 5km  

Impacts on 
features 
outside 5km of 
the onshore 
project area  

Impacts on ex-
situ habitats 
functionally 
connected to 
the SAC  

Disturbance due to 
groundwater / 
hydrology changes 
within 5km  

Impacts from 
noise disturbance 
within 5km  

Impacts from 
changing air 
quality within 
5km  

Impacts from light 
disturbance within 
5km  

Impacts from 
visual disturbance 
within 5km  

C O D C O D C O D C O D C O D C O D C O D C O D 

snail  

Desmoulin’s 
whorl snail 
Vertigo 
moulinsiana 

N(a)  N(a) N(b)  N(b) N(b) N(b) N(b) N(d) N(d) N(d) N(e)  N(e) N(d)  N(d) N(e)  N(e) N(e)  N(e) 

a) Direct impacts on features within 5km of the onshore project area have been screened out as they are beyond the range of potential direct impact. 

b) Direct impacts on the features of the Norfolk Valley Fens SAC beyond 5km of the onshore project area have been screened out due to distance from the 
onshore project area. Effects of the project on ex-situ habitats functionally connected to the SAC have been screened out from further assessment as 
qualifying features of the SAC are all habitats or non-mobile species. 

c) Potential indirect effects of Norfolk Vanguard on the Norfolk Valley Fens SAC are alterations to the groundwater/hydrology regime and air quality effect upon 
qualifying habitats of the SAC present within 5km of the onshore project area (5 component SSSIs have therefore been screened in to further assessment). 

d) Feature is not located within the 5 sites within 5km of the onshore project area, therefore is not screened in for further assessment (see footnote (b)).  

e) The qualifying features of the Norfolk Valley Fens SAC are not sensitive to noise, visual, or light disturbance and therefore there is no potential LSE and these 
have been screened out. 
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Site 101 

Name of European Site: North Caithness Cliffs SPA 

Distance to Norfolk Vanguard (km) 708 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features fulmar, guillemot, 

kittiwake, razorbill, puffin 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding peregrine  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) North Caithness Cliffs SPA is far beyond the maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these 
populations migrating through the Norfolk Vanguard site are small relative to BDMPS. 

(b) Peregrines breeding in the UK normally remain close to their breeding areas throughout the year, and are very unlikely to migrate offshore from the UK. 
(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 

these features at North Caithness Cliffs SPA. 
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Site 102 

Name of European Site: North Norfolk Coast SPA and Ramsar 

Distance to Norfolk Vanguard (km) 80 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

wigeon, pink-footed goose, brent goose, 

knot, avocet 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (f) N (f) N (f) 

Breeding bittern  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (f) N (f) N (f) 

Breeding marsh harrier  N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) 

Breeding avocet  N (d)  N (d) N (d) N (d) N (d) N (d) N (d) N (f) N (f) N (f) 

Breeding little tern, common tern, 

Sandwich tern 

 N (e)  N (e) N (e) N (e) N (e) N (e) N (e) N (e) N (e) N (e) 

(a) Survey data show little or no evidence of North Norfolk Coast SPA features wigeon, pink-footed goose, brent goose, knot, avocet occurring in the Norfolk 
Vanguard site, and migrations of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site during migration. 

(b) Survey data show no evidence of North Norfolk Coast SPA feature bittern occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(c) Marsh harrier is a migrant species. Satellite tracking suggests that marsh harriers migrate overland to the south coast of England and over the Channel to 
France, rather than across the North Sea. 

(d) Survey data show no evidence of North Norfolk Coast SPA feature avocet occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are 
likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(e) Little tern, common tern and Sandwich tern have maximum foraging ranges from colonies of 11km, 30km and 54km respectively (Thaxter et al. 2012), so 
there is no connectivity between the SPA and Norfolk Vanguard site. Furthermore, these species tend to forage in coastal waters rather than offshore. 
Therefore, collision risk, displacement and barrier effects can be excluded. 

(f) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at North Norfolk Coast SPA and Ramsar. 
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Site 103   

Name of European Site: North Norfolk Sandbanks and Saturn Reef SAC 

Distance to Norfolk Vanguard (km) 2   

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminated 
sediments  

Underwater noise 
and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks 

which are 

slightly 

covered 

by sea 

water all 

the time 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

Reefs N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

(a) The magnitude of any impact on the features of this site is negligible and would result in no potential for LSE. 
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Site 104 

Name of European Site: Northumbria Coast SPA and Ramsar 

Distance to Norfolk Vanguard (km) 308 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding turnstone, purple sandpiper  

Calidris maritima 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding little tern  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Northumbria Coast SPA features (turnstone, purple sandpiper) occurring in the Norfolk Vanguard OWF sites, and 
migrations of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Breeding little tern has a maximum foraging range of 11km from colonies (Thaxter et al. 2012), so would have no connectivity with Norfolk Vanguard. Migrating 
little terns are considered to be ‘extremely coastal on passage with very few sightings in open ocean or inland’ (Forrester et al. 2007), so are unlikely to pass 
through the Norfolk Vanguard site. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Northumbria Coast SPA and Ramsar. 
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Site 105 

Name of European Site: Noss SPA 

Distance to Norfolk Vanguard (km) 816 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features gannet, fulmar, guillemot, 

kittiwake, puffin, great skua 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Noss SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these populations migrating 
through the Norfolk Vanguard site are likely to be extremely small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Noss SPA. 

Site 106 

Name of European Site: NTP S-H Wattenmeer und angrenzende Kustengebiete SAC 

Distance to Norfolk Vanguard (km) 365 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 107 

Name of European Site: Oosterschelde SAC 

Distance to Norfolk Vanguard (km) 130 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

Site 108   

Name of European Site: Orfordness - Shingle Street SAC   

Distance to Norfolk Vanguard (km) 70   

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminated 
sediments  

Underwater noise 
and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Coastal 

lagoons 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

(a) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 109 

Name of European Site: Östliche Deutsche Bucht SPA 

Distance to Norfolk Vanguard (km) 345 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding seabirds (razorbill, fulmar, 

black-throated diver, red-throated diver, 

herring gull, common gull, lesser black-

backed gull, great black-backed gull, little 

gull, black-headed gull Chroicocephalus 

ridibundus, common scoter, great crested 

grebe, kittiwake, common tern, Arctic 

tern, sandwich tern, gannet, guillemot) 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Migrations of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site relative to the size of BDMPS regional populations, 
not only because the sites are 345km apart, but also because seabirds and waterbirds from this SPA are likely to migrate predominantly along the continental coast of 
the North Sea towards northern breeding grounds rather than across the southern North Sea. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for these 
features at Östliche Deutsche Bucht SPA. 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O C O D C O C O D C O 

Marine Mammals 

Harbour porpoise N(c) N(c) N(c)    N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) 

Grey seal N(c) N(c) N(c)    N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) 
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Site 109 

Name of European Site: Östliche Deutsche Bucht SPA 

Distance to Norfolk Vanguard (km) 345 

Harbour seal N(c) N(c) N(c)    N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) 

c) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

 

 

 

  

Site 110 

Name of European Site: Ouessant-Molene SAC 

Distance to Norfolk Vanguard (km) 698 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 111 

Name of European Site: Outer Thames Estuary SPA and pSPA extension 

Distance to Norfolk Vanguard (km) 21 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding red-throated divers  N (a)  N (b) N (c) N (c) N (a) N (a) N (a) N (e) N (e) N (e) 

Breeding little tern and common tern  N (d)  N (d) N (d) N (d) N (d) N (d) N (d) N (d) N (d) N (d) 

(a) Red-throated divers fly close to the sea surface and are therefore at extremely low risk of collisions or barrier effects. Survey data indicate a negligible risk of 
collision mortality or of a barrier effect. 

(b) Great Yarmouth may be used as a port for construction vessels for the Norfolk Vanguard site; this port is located very close to the northern extent of the SPA 
however is outside the main concentrations of red-throated divers. This, together with the extent of existing vessel movements in the area means the addition of 
construction traffic as a result of Norolk Vanguard will make little difference to the existing baseline and therefore the potential for LSE is considered to be 
negligible. 

(c) Displacement/Disturbance during operation and decommissioning is considered negligible as the increase in vessel traffic within the SPA due to Norfolk Vanguard 
will be negligible compared to the existing baseline. 

(d) Little tern and common tern have maximum foraging ranges from colonies of 11km and 30km respectively (Thaxter et al. 2012), which suggests there could be 
connectivity between the SPA and Norfolk Vanguard site, however this is the distance to the seaward edge of the SPA, and the coastal colonies are beyond 
foraging range of the Norfolk Vanguard OWF sites . Furthermore, these species tend to forage in coastal waters rather than offshore and since the breeding 
colonies are beyond foraging range connectivity can be ruled out. Therefore, collision risk, displacement and barrier effects can be excluded. 

(e) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Outer Thames Estuary SPA. 
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Site 112 

Name of European Site: Panache De La Gironde Et Plateau Rocheux De Cordouan (Système Pertuis Gironde) SAC 

Distance to Norfolk Vanguard (km) 837 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

Site 113 

Name of European Site: Papa Stour SPA 

Distance to Norfolk Vanguard (km) 851 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding Arctic tern  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding ringed plover  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Papa Stour SPA is beyond maximum foraging range of Arctic tern so has no breeding season connectivity. The proportion of the population migrating through the 
Norfolk Vanguard site is very small relative to BDMPS. 

(b) Ringed plovers breeding in Scotland ‘tend to winter locally or move only short distances’ (Forrester et al. 2007) so birds from Papa Stour are extremely unlikely to 
reach the Norfolk Vanguard site. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Papa Stour SPA. 
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Site 114 

Name of European Site: Papa Westray (North Hill and Holm) SPA 

Distance to Norfolk Vanguard (km) 778 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding Arctic tern  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

Breeding Arctic skua  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Papa Westray SPA is beyond the maximum foraging range of Arctic tern or Arctic skua so has no breeding season connectivity. Proportions of these populations 
migrating through the Norfolk Vanguard site are likely to be extremely small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Papa Westray SPA. 
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Site 115 

Name of European Site: Paston Great Barn SAC 

Distance to Norfolk Vanguard (km) 2.9 

 Likely effect(s) of Norfolk Vanguard 

Direct effects (e.g. 

habitat loss) on 

land within the SAC 

boundary  

Direct effects on 

ex-situ habitats 

functionally 

connected to the 

SAC  

Impacts from 

alterations to 

geology and land 

contamination  

Disturbance due 

to groundwater / 

hydrology changes   

Impacts from 

noise disturbance 

Impacts from 

changing air 

quality  

Impacts from light 

disturbance      

Impacts from 

visual disturbance   

C O D C O D C O D C O D C O D C O D C O D C O D 

Barbastelle bats  N(a) N(a) N(a) N(a) N(a) N(a) N(b) N(b) N(b) Y(c) Y(c) Y(c) N(d) N(d) N(d) N(d)  N(d) Y(e) Y(e) Y(e) N(d) N(d) N(d) 

a) Paston Barn SAC is located 2.9km from the onshore project area; the SAC is therefore beyond the range of direct impact. 

b) Barbastelle bats are associated with hedgerow, scrub, woodland and watercourse habitats which will not be affected by changes to the geology or land 
contamination regime. 

c) Watercourses identified as core foraging areas for the Paston Great Barn barbastelle colony (i.e. drains at Ridlington Street) may be subject to trenching works 
during the project construction phase, and as such there may be effects upon this ex-situ habitat. Therefore LSE cannot be ruled out and these effects have 
been screened in for further assessment. 

d) Qualifying features of Paston Great Barn SAC are not sensitive to potential effects from noise, visual disturbance or air quality and so indirect effects upon these 
qualifying features will not occur and these effects have been screened out of further assessment. 

e) Barbastelle commuting and foraging habitat is located within the potential zone of influence of lighting from the onshore infrastructure and therefore LSE 
cannot be ruled out at the screening stage. 
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Site 116 

Name of European Site: Pentland Firth Islands SPA 

Distance to Norfolk Vanguard (km) 716 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding Arctic tern  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Pentland Firth Islands SPA is beyond maximum foraging range of Arctic tern so has no breeding season connectivity. The proportion of the population migrating 
through the Norfolk Vanguard site is likely to be extremely small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Pentland Firth Islands SPA. 

Site 117 

Name of European Site: Pertuis Charentais SAC 

Distance to Norfolk Vanguard (km) 767 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 118 

Name of European Site: Portsmouth Harbour SPA 

Distance to Norfolk Vanguard (km) 326 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding brent goose, dunlin, black-

tailed godwit, red-breasted merganser 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Portsmouth Harbour SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely 
to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Portsmouth Harbour SPA. 

Site 119 

Name of European Site: Presqu'ile De Crozon SAC 

Distance to Norfolk Vanguard (km) 700 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 



 

                       

 

HRA Screening Matrices Norfolk Vanguard Offshore Wind Farm  
  Page 129 

 

Site 120 

Name of European Site: Ramsar-Gebiet S-H Wattenmeer und angrenzende Küstengebiete SPA 

Distance to Norfolk Vanguard (km) 365 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabirds including common gull, 

lesser black-backed gull, great black-

backed gull, Mediterranean gull, black-

headed gull, little tern, common tern, 

Arctic tern, Sandwich tern, black tern, 

gull-billed tern Gelochelidon nilotica 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (e) N (e) N (e) 

Nonbreeding seabirds including razorbill, 

black-throated diver, red-throated diver, 

common gull, lesser black-backed gull, 

great black-backed gull, Mediterranean 

gull, black-headed gull, little gull, 

kittiwake, little tern, common tern, Arctic 

tern, Sandwich tern, cormorant, guillemot 

 N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (e) N (e) N (e) 

Waterbirds including pintail, shoveler, 

teal, wigeon, mallard, garganey Anas 

querquedula, grey heron Ardea cinerea, 

turnstone, bittern, brent goose, barnacle 

goose, sanderling, dunlin, curlew 

sandpiper, ringed plover, Kentish plover 

Charadrius alexandrinus, Bewick’s swan, 

whooper swan, snipe Gallinago gallinago, 

oystercatcher, black-winged stilt 

Himantopus himantopus, bar-tailed 

godwit, black-tailed godwit, common 

 N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (e) N (e) N (e) 



 

                       

 

HRA Screening Matrices Norfolk Vanguard Offshore Wind Farm  
  Page 130 

 

Site 120 

Name of European Site: Ramsar-Gebiet S-H Wattenmeer und angrenzende Küstengebiete SPA 

Distance to Norfolk Vanguard (km) 365 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

scoter, red-breasted merganser, curlew, 

whimbrel, ruff, spoonbill, golden plover, 

grey plover, red-necked grebe Podiceps 

grisegena, black-necked grebe Podiceps 

nigricollis, avocet, eider, shelduck, 

greenshank, redshank, lapwing 

Terrestrial birds (various species)  N (d)  N (d) N (d) N (d) N (d) N (d) N (d) N (d) N (d) N (d) 

(a) The Norfolk Vanguard site is beyond maximum foraging range of designated breeding seabird species from this SPA, so has no breeding season connectivity. 
Proportions of these populations migrating through the Norfolk Vanguard site are likely to be extremely small relative to BDMPS. 

(b) Migrations of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site relative to the size of BDMPS regional 
populations, not only because of the distance, but also because seabirds and waterbirds from this SPA are likely to migrate predominantly along the continental 
coast of the North Sea towards northern breeding grounds rather than across the southern North Sea. 

(c) Survey data show little or no evidence of these waterbird features occurring in the Norfolk Vanguard OWF sites, and migrations of birds from this SPA are likely to 
result in negligible numbers passing through the Norfolk Vanguard site, as most of these birds are likely to remain on the continental side of the North Sea. 

(d) Terrestrial birds from this SPA are very unlikely to migrate to the UK; those that do migrate are more likely to follow the west European flyway along the 
continental coast. 

(e) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at this SPA. 
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Site 121 

Name of European Site: Recifs Gris-Nez Blanc-Nez SAC 

Distance to Norfolk Vanguard (km) 209 

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on 
prey  

Changes to water 
quality  

In combination   

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour (common) seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Benthic Habitats 

Site Features Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminate d 
sediments  

Underwater noise and 
vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks which are 

slightly covered by sea 

water all the time 

N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

Reefs N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE.  

b) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 122 

Name of European Site: Ridens et dunes hydrauliques du detroit du Pas-de-Calais SAC 

Distance to Norfolk Vanguard (km) 217 

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on 
prey  

Changes to water 
quality  

In combination   

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Benthic Habitats 

Site Features Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminate d 
sediments  

Underwater noise and 
vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks which are 

slightly covered by sea 

water all the time 

N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

Reefs N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

b) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 123 

Name of European Site: River Derwent SAC 

Distance to Norfolk Vanguard (km) 234 

  

Permanent habitat 
loss 

Temporary physical 
disturbance 

Smothering due to 
increased 
suspended 
sediment 

Re- mobilisation of 
contaminated 
sediments 

Underwater noise 
and vibration 

Electromagnetic 
fields (EMF) 

In combination  

C O D C O D C O D C O D C O D C O D C O D 

River lamprey N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect from this site would result in no potential for LSE. 
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Site 124 

Name of European Site: River Wensum SAC 

Distance to Norfolk Vanguard (km) 0 

 Likely effect(s) of Norfolk Vanguard 

Direct effects (e.g. 

habitat loss) on 

land within the SAC 

boundary  

Direct effects on 

ex-situ habitats 

functionally 

connected to the 

SAC  

Impacts from 

alterations to 

geology and land 

contamination  

Disturbance due 

to groundwater / 

hydrology changes   

Impacts from 

noise disturbance 

Impacts from 

changing air 

quality  

Impacts from light 

disturbance      

Impacts from 

visual disturbance   

C O D C O D C O D C O D C O D C O D C O D C O D 

Water courses of 
plain to montane 
levels with the 
Ranunculion 
fluitantis and 
Callitricho-
Batrachion 
vegetation 

N(a)  N(a) Y(b)  Y(b) Y(b) Y(b) Y(b) Y(b) Y(b) Y(b) N(c)  N(c) N(c)  N(c) N(c)  N(c) N(c)  N(c) 

Desmoulin’s whorl 
snail  

N(a)  N(a) Y(b)  Y(b) Y(b) Y(b) Y(b) Y(b) Y(b) Y(b) N(c)  N(c) N(c)  N(c) N(c)  N(c) N(c)  N(c) 

White-clawed (or 
Atlantic stream) 
crayfish 
Austropotamobius 
pallipes 

N(a)  N(a) N(d)  N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d)  N(d) N(d)  N(d) N(d)  N(d) N(d)  N(d) 

Brook lamprey 
Lampetra planeri  

N(a)  N(a) N(d)  N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d)  N(d) N(d)  N(d) N(d)  N(d) N(d)  N(d) 

Bullhead Cottus 
gobio 

N(a)  N(a) N (d)  N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d)  N(d) N(d)  N(d) N(d)  N(d) N(d)  N(d) 

a) The use of trenchless crossing techniques will ensure no direct effects upon any of the qualifying features of the SAC. 

b) There may be potential effects on features which may be located outside of the SAC boundary but are within areas of land which are functionally connected to 
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Site 124 

Name of European Site: River Wensum SAC 

Distance to Norfolk Vanguard (km) 0 

the River Wensum SAC, including floodplain and grazing marsh habitat and therefore LSE cannot be ruled out at the screening stage.  

c) The qualifying features of the River Wensum SAC are not sensitive to effects arising from these sources. 

d) White-clawed crayfish was identified as absent at the trenchless crossing area at Elsing, therefore would not experience impacts associated with the 
construction in this area. Ex-situ habitats suitable for supporting brook lamprey and bullhead have not been identified within the onshore project area. 

 

 

Site 125 

Name of European Site: Ronas Hill - North Roe and Tingon SPA 

Distance to Norfolk Vanguard (km) 866 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding great skua  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (d) N (d) N (d) 

Breeding red-throated diver  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (d) N (d) N (d) 

Breeding merlin  N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (d) N (d) N (d) 

(a) Ronas Hill, North Roe & Tingon SPA is beyond maximum foraging range of great skua so has no breeding season connectivity. The proportion of the 
population migrating through the Norfolk Vanguard site is likely to be extremely small relative to BDMPS. 

(b) Ronas Hill, North Roe & Tingon SPA is beyond maximum foraging range of red-throated diver so has no breeding season connectivity. The proportion of the 
population migrating through the Norfolk Vanguard site is likely to be extremely small relative to BDMPS. 

(c) Merlins from this population are likely to migrate to wintering areas that are predominantly within the UK. A few, mostly young birds, may winter on the 
European continent so could possibly pass through the Norfolk Vanguard site. However, no merlins have been seen during site specific surveys, and the 
chances of any from this SPA passing through the site are likely to be extremely low. 

(d) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment 
for these features at Ronas Hill, North Roe & Tingon SPA. 
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Site 126 

Name of European Site: Rousay SPA 

Distance to Norfolk Vanguard (km) 763 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features guillemot, Arctic skua, 

Arctic tern, kittiwake, fulmar 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Rousay SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these populations 
migrating through the Norfolk Vanguard site are small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Rousay SPA. 
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Site 127 

Name of European Site: Sandbanker ud for Thorsminde SAC 

Distance to Norfolk Vanguard (km) 492 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

Site 128 

Name of European Site: Sandbanker ud for Thyboron SAC 

Distance to Norfolk Vanguard (km) 523 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 129 

Name of European Site: SBZ 1 / ZPS 1 SAC (off Nieuwpoort) 

Distance to Norfolk Vanguard (km) 170 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 130 

Name of European Site: SBZ 2 / ZPS 2 SAC 

Distance to Norfolk Vanguard (km) 156 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

Site 131 

Name of European Site: SBZ 3 / ZPS 3 SAC 

Distance to Norfolk Vanguard (km) 153 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 132   

Name of European Site: Scanner Pockmark SAC   

Distance to Norfolk Vanguard (km) 591   

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminated 
sediments  

Underwater noise 
and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Submarine 

structures 

made by 

leaking 

gases 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

(a) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 134 

Name of European Site: Seevogelschutzgebiet Helgoland SPA 

Distance to Norfolk Vanguard (km) 343 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features razorbill, fulmar, herring 

gull, lesser black-backed gull, kittiwake, 

gannet, guillemot 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Nonbreeding seabird assemblage 

including razorbill, black-throated diver, 

red-throated diver, common gull, lesser 

black-backed gull, little gull, kittiwake, 

common scoter, red-necked grebe, eider, 

 N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (c) N (c) N (c) 

Site 133 

Name of European Site: Schleswig-Holsteinisches Elbastuar und angrenzende Flachen SAC 

Distance to Norfolk Vanguard (km) 388 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 134 

Name of European Site: Seevogelschutzgebiet Helgoland SPA 

Distance to Norfolk Vanguard (km) 343 

common tern, Arctic tern, Sandwich tern, 

gannet, guillemot 

(a) Tracking data from gannets breeding on Helgoland show these birds do not travel in the direction of or as far as the Norfolk Vanguard site despite this site 
being within theoretical maximum foraging range of gannet. Norfolk Vanguard is beyond the maximum foraging range of other seabird species at 
Seevogelschutzgebeit Helgoland SPA. Proportions of these populations migrating through Norfolk Vanguard are likely to be very small relative to BDMPS 
regional populations. 

(b) Migrations of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site during migration relative to the size of 
BDMPS regional populations, not only because the sites are 343km apart, but also because nonbreeding seabirds from this SPA are likely to migrate 
predominantly along the continental coast of the North Sea towards northern breeding grounds rather than across the southern North Sea. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment 
for these features at Seevogelschutzgebeit Helgoland SPA. 

 

 

 

 

Site 135 

Name of European Site: Skagens Gren og Skagerrak SAC 

Distance to Norfolk Vanguard (km) 680 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 133 

Name of European Site: Solent & Southampton Water SPA & Ramsar 

Distance to Norfolk Vanguard (km) 331 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding teal, brent goose, ringed 

plover, black-tailed godwit 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (d) N (d) N (d) 

Breeding Mediterranean gull  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

Breeding little tern, common tern, 

roseate tern, Sandwich tern 

 N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) 

(a) Survey data show little or no evidence of Solent & Southampton Water SPA and Ramsar features occurring in the Norfolk Vanguard site, and migrations of 
birds from this site are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) No Mediterranean gulls were recorded in the Norfolk Vanguard site during bird surveys. This species is scarce in England, although increasing. Birds from 
the SPA are unlikely to migrate through the Norfolk Vanguard site. Thaxter et al. (2012) report the maximum foraging range of breeding Mediterranean 
gulls as 20km, so birds from this SPA will not have connectivity with the Norfolk Vanguard site during breeding. 

(c) Little tern, common tern, roseate tern and Sandwich tern have maximum foraging ranges from colonies of 11km, 30km, 30km and 54km respectively 
(Thaxter et al. 2012), so there is no connectivity between the SPA and the Norfolk Vanguard site which are 331km apart. Furthermore, these species tend 
to forage in coastal waters rather than offshore. Therefore, collision risk, displacement and barrier effects can be excluded. 

(d) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Solent & Southampton Water SPA and Ramsar. 
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Site 137 

Name of European Site: Southern North Sea cSAC 

Distance to Norfolk Vanguard (km) 0 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise Y(a) Y(a) Y(a) Y(a) Y(a) Y(a) Y(a) Y(a) Y(a) Y(a)  Y(a) Y(a) Y(a) Y(a) 

a) The offshore project area is within the cSAC and therefore LSE cannot be ruled out at the screening stage. It is assumed that all harbour porpoise in this area are 
associated with this cSAC. 

Site 138 

Name of European Site: St Abb’s Head to Fast Castle SPA 

Distance to Norfolk Vanguard (km) 438 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features herring gull, kittiwake, 

razorbill, guillemot, shag 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) St Abbs Head to Fast Castle SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of 
these populations migrating through the Norfolk Vanguard site are likely to be very small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at St Abbs Head to Fast Castle SPA. 
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Site 139 

Name of European Site: Steingrund SAC 

Distance to Norfolk Vanguard (km) 353 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

Site 140 

Name of European Site: Store Rev SCI 

Distance to Norfolk Vanguard (km) 654 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 141 

Name of European Site: Stour & Orwell Estuaries SPA and Ramsar 

Distance to Norfolk Vanguard (km) 119 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

pintail, wigeon, gadwall, turnstone, brent 

goose, goldeneye, dunlin, knot, ringed 

plover, black-tailed godwit, curlew, 

cormorant, grey plover, great crested 

grebe, shelduck, redshank, lapwing 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding avocet  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (c) N (c) N (c) 

(a) Survey data show little or no evidence of Stour & Orwell Estuaries SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this 
SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Survey data show no evidence of Stour & Orwell Estuaries SPA feature avocet occurring in the Norfolk Vanguard OWF sites, and migrations of birds from 
this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Stour & Orwell Estuaries SPA and Ramsar. 
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Site 142 

Name of European Site: Sumburgh Head SPA 

Distance to Norfolk Vanguard (km) 791 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features kittiwake, fulmar, 

guillemot, Arctic tern 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Sumburgh Head SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these 
populations migrating through the Norfolk Vanguard site are likely to be very small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Sumburgh Head SPA. 

Site 143 

Name of European Site: Sydlige Nordsø SAC 

Distance to Norfolk Vanguard (km) 367 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 144  

Name of European Site: Sylter Außenriff SCI  

Distance to Norfolk Vanguard (km) 311  

Ornithology 

Site Features Likely effect(s) of Norfolk Vanguard 

 Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-

combination 

C O D C O D C O D C O D 

Nonbreeding seabird assemblage including black-

throated diver, red-throated diver, common gull, 

lesser black-backed gull, great black-backed gull, 

little gull, gannet, kittiwake, common tern, Arctic 

tern, Sandwich tern, guillemot 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

Marine mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Underwater noise  Underwater noise  Underwater noise  Underwater noise  

C O D C O D C O D C O D C O D 

Harbour porpoise N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c)  N (c) N (c) N (c) N (c) 

Grey seal N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c)  N (c) N (c) N (c) N (c) 

Harbour seal N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c)  N (c) N (c) N (c) N (c) 
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Site 144  

Name of European Site: Sylter Außenriff SCI  

Distance to Norfolk Vanguard (km) 311  

 

 

 

 

 

  

Fish 

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent habitat 

loss 

Temporary physical 

disturbance 

Smothering due to 

increased 

suspended 

sediment 

Re- mobilisation of 

contaminated 

sediments 

Underwater noise 

and vibration 

Electromagnetic 

fields (EMF) 

In combination  

C O D C O D C O D C O D C O D C O D C O D 

River 

lamprey 
N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) 

Twaite 

shad 
N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) 

a) Migrations of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site relative to the size of BDMPS regional 
populations, not only because the sites are 311km apart, but also because nonbreeding seabirds from this SPA are likely to migrate predominantly along the 
continental coast of the North Sea towards northern breeding grounds rather than across the southern North Sea. 

b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Sylter Außenriff SPA. 

c) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for 
LSE. 
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Site 145 

Name of European Site: Teesmouth and Cleveland Coast SPA and Ramsar 

Distance to Norfolk Vanguard (km) 289 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding knot, redshank  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (d) N (d) N (d) 

Nonbreeding Sandwich tern  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (d) N (d) N (d) 

Breeding little tern  N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) 

(a) Survey data show little or no evidence of Teesmouth & Cleveland Coast SPA features knot or redshank occurring in the Norfolk Vanguard site, and 
migrations of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Nonbreeding Sandwich terns at Teesmouth & Cleveland Coast SPA may migrate between the SPA and wintering areas off west Africa. This could take 
them near to Norfolk Vanguard. However, very few terns of any species were seen in the Norfolk Vanguard site during bird surveys, and the Sandwich tern 
tends to migrate close to the coast where that is possible, so there are unlikely to be significant numbers reaching the Norfolk Vanguard site. The few that 
do will have a very low collision risk due to their generally low flight height and displacement/barrier effects will be negligible in the context of a migration 
of thousands of kilometres. 

(c) Breeding little tern has a maximum foraging range of 11km from colonies (Thaxter et al. 2012), so would have no connectivity with Norfolk Vanguard. 
Migrating little terns are considered to be ‘extremely coastal on passage with very few sightings in open ocean or inland’ (Forrester et al. 2007), so are 
unlikely to pass through the Norfolk Vanguard site. 

(d) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Teesmouth & Cleveland Coast SPA and Ramsar. 
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Site 146 

Name of European Site: Thames Estuary and Marshes SPA and Ramsar 

Distance to Norfolk Vanguard (km) 188 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

dunlin, knot, ringed plover, black-tailed 

godwit, grey plover, avocet, redshank 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Nonbreeding hen harrier  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (c) N (c) N (c) 

(a) Survey data show little or no evidence of Thames Estuary & Marshes SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this 
SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Survey data show no evidence of hen harrier occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely to result in negligible 
numbers passing through the Norfolk Vanguard site, as the species is likely to migrate overland rather than over sea where the option is available. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Thames Estuary & Marshes SPA and Ramsar. 
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Site 147 

Name of European Site: Thanet Coast and Sandwich Bay SPA and Ramsar 

Distance to Norfolk Vanguard (km) 171 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Nonbreeding turnstone, golden plover  N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding little tern  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Thanet Coast & Sandwich Bay SPA features turnstone or golden plover occurring in the Norfolk Vanguard site, 
and migrations of birds from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Breeding little tern has a maximum foraging range of 11km from colonies (Thaxter et al. 2012), so would have no connectivity with the Norfolk Vanguard 
site. Migrating little terns are considered to be ‘extremely coastal on passage with very few sightings in open ocean or inland’ (Forrester et al. 2007), so 
are unlikely to pass through the Norfolk Vanguard site. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at Thanet Coast & Sandwich Bay SPA and Ramsar. 
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Site 148   

Name of European Site: Thanet Coast SAC   

Distance to Norfolk Vanguard (km) 170   

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminated 
sediments  

Underwater noise 
and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks 

which are 

slightly 

covered 

by sea 

water all 

the time 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

Mudflats 

and 

sandflats 

not 

covered 

by 

seawater 

at low 

tide 

N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

Reefs N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a)  N (a) N (a) N (a) N (a) 

(a) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 149   

Name of European Site: The Broads SAC 

Distance to Norfolk Vanguard (km) 3.6 

Site Features Likely effect(s) of Norfolk Vanguard 

Direct effects within SAC 
boundary  

Direct effects on ex-situ 
habitats  

Indirect effects within SAC 
boundary  

Indirect effects on ex-situ 
habitats  

C O D C O D C O D C O D 

Hard oligo-mesotrophic waters with 
benthic vegetation of Chara spp. 

N (a) N (a) N (a) N (b) N (b) N (b) Y (e) Y (e) Y (e) N (b) N (b) N (b) 

Natural eutrophic lakes with 
Magnopotamion or Hydrocharition - type 
vegetation 

N (a) N (a) N (a) N (b) N (b) N (b) Y (e) Y (e) Y (e) N (b) N (b) N (b) 

Transition mires and quaking bogs N (a) N (a) N (a) N (b) N (b) N (b) Y (e) Y (e) Y (e) N (b) N (b) N (b) 

Calcareous fens with Cladium mariscus 
and species of the Caricion davallianae 
[Priority feature] 

N (a) N (a) N (a) N (b) N (b) N (b) Y (e) Y (e) Y (e) N (b) N (b) N (b) 

Alkaline fens N (a) N (a) N (a) N (b) N (b) N (b) Y (e) Y (e) Y (e) N (b) N (b) N (b) 

Alluvial forests with Alnus glutinosa and 
Fraxinus excelsior (Alno-Padion, Alnion 
incanae, Salicion 

albae) [Priority feature] 

N (a) N (a) N (a) N (b) N (b) N (b) Y (e) Y (e) Y (e) N (b) N (b) N (b) 

Molinia meadows on calcareous, peaty 
or clayey-silt-laden soils (Molinion 
caeruleae) 

N (a) N (a) N (a) N (b) N (b) N (b) Y (e) Y (e) Y (e) N (b) N (b) N (b) 

Desmoulin’s whorl snail  N (a) N (a) N (a) N (c) N (c) N (c) Y (e) Y (e) Y (e) N (c) N (c) N (c) 

Fen orchid  N (a) N (a) N (a) N (c) N (c) N (c) Y (e) Y (e) Y (e) N (c) N (c) N (c) 
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Site 149   

Name of European Site: The Broads SAC 

Distance to Norfolk Vanguard (km) 3.6 

Ramshorn snail  N (a) N (a) N (a) N (c) N (c) N (c) Y (e) Y (e) Y (e) N (c) N (c) N (c) 

Otter  N (a) N (a) N (a) Y (d) Y (d) Y (d) Y (e) Y (e) Y (e) Y (d) Y (d) Y (d) 

a) The Broads SAC is located 3.6km from the onshore project area; the SAC is therefore beyond the range of potential impact. 

b) The Annex I qualifying features of The Broads SAC are habitats and not mobile species, and as such are restricted primarily to the SAC boundary. As such, 
these are beyond the range of potential impact. 

c) Habitats within the onshore project area and within 5km of The Broads SAC are not suitable for supporting these species.  

d) Suitable habitats for supporting otter were recorded within the project area and within 5km of The Broads SAC. Otters have large ranges and may 
commute from The Broads SAC into the onshore project area and therefore LSE cannot be ruled out at the screening stage. 

e) The potential zone of influence for effects arising from local changes in surface and groundwater encompasses watercourses located within 5km of the 
Broads SAC. Therefore, indirect effects upon qualifying features of The Broads SAC within the onshore project area arising from local changes in surface 
and groundwater hydrology are screened in for further assessment. 

 

Site 150 

Name of European Site: The Swale SPA & Ramsar 

Distance to Norfolk Vanguard (km) 187 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

brent goose, dunlin, redshank 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of The Swale SPA and Ramsar features occurring in the Norfolk Vanguard site, and migrations of birds from this site 
are likely to result in negligible numbers passing through the Norfolk Vanguard site. 
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Site 151 

Name of European Site: The Wash and North Norfolk Coast SAC 

Distance to Norfolk Vanguard (km) 80 (33km from offshore cable corridor) 

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions/ 
disturbance at seal 
haul out sites  

Indirect effects on 
prey  

Changes to water 
quality  

In combination   

C O D C O D C O D C O D C O D 

Harbour seal N(a) N(a) N(a) Y (b) Y (b) Y (b) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Benthic Habitats 

Site Features Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminate d 
sediments  

Underwater noise and 
vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks which are 

slightly covered by sea 

water all the time 

N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

Mudflats and sandflats 

not covered by 

seawater at low tide 

N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

Large shallow inlets and 

bays 
N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

a) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at The Swale SPA and Ramsar. 
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b) Potential for vessel interactions and disturbance at seal haul-out sites if a port to the north of the offshore project area is selected and therefore LSE cannot be ruled 
out. 

 

 

  

Site 152 

Name of European Site: The Wash SPA and Ramsar 

Distance to Norfolk Vanguard (km) 120 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

pintail, wigeon, gadwall, pink-footed 

goose, turnstone, brent goose, 

goldeneye, sanderling, dunlin, knot, 

Bewick’s swan, oystercatcher, bar-tailed 

godwit, black-tailed godwit, common 

scoter, curlew, grey plover, shelduck, 

redshank 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding little tern, common tern  N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of The Wash SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely to 
result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Little tern and common tern have maximum foraging ranges from colonies of 11km and 30km respectively (Thaxter et al. 2012), so there is no connectivity 
between the SPA and Norfolk Vanguard site which are 120km apart. Furthermore, these species tend to forage in coastal waters rather than offshore. 
Therefore, collision risk, displacement and barrier effects can be excluded. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination 
assessment for these features at The Wash SPA and Ramsar. 
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Site 153 

Name of European Site: Thyboron Stenvolde SCI 

Distance to Norfolk Vanguard (km) 506 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 



 

                       

 

HRA Screening Matrices Norfolk Vanguard Offshore Wind Farm  
  Page 159 

 

 

 

  

Site 154 

Name of European Site: Tregor Goëlo SAC 

Distance to Norfolk Vanguard (km) 571 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 155 

Name of European Site: Troup, Pennan and Lion`s Heads SPA 

Distance to Norfolk Vanguard (km) 597 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features razorbill, fulmar, 

guillemot, kittiwake, herring gull 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) Troup, Pennan & Lion’s Heads SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of 
these populations migrating through the Norfolk Vanguard site are likely to be very small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment 
for these features at Troup, Pennan & Lion’s Heads SPA. 

Site 156 

Name of European Site: Unterelbe SCI 

Distance to Norfolk Vanguard (km) 388 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 157 

Name of European Site: Unterems und Aussenems SCI 

Distance to Norfolk Vanguard (km) 263 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

Site 158 

Name of European Site: Vadehavet med Ribe Å, Tved Å og Varde Å vest for Varde SAC 

Distance to Norfolk Vanguard (km) 418 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water 

quality  

In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 
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Site 159  

Name of European Site: Vlaamse Banken SAC  

Distance to Norfolk Vanguard (km) 138  

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions and 

disturbance at seal haul 

outs 

Indirect effects on prey  Changes to water quality  In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N 

(a) 
N 

(a) 
N (a) 

Harbour seal N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N 

(a) 

N 

(a) 

N (a) 

Grey seal N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N 

(a) 

N 

(a) 

N (a) 

Fish 

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent habitat 

loss 

Temporary physical 

disturbance 

Smothering due to 

increased 

suspended 

sediment 

Re- mobilisation of 

contaminated 

sediments 

Underwater noise 

and vibration 

Electromagnetic 

fields (EMF) 

In combination  

C O D C O D C O D C O D C O D C O D C O D 

Sea 

Lamprey 
N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) 
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Site 159  

Name of European Site: Vlaamse Banken SAC  

Twaite 

Shad 
N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) 

Benthic habitats 

Site Features Permanent loss  Temporary physical 

disturbance  

Smothering due to 

increased 

suspended 

sediment  

Re- mobilisation of 

contaminate d 

sediments  

Underwater noise 

and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Reefs N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) 

Sandbanks which are slightly 

covered by sea water all the time 

N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) N(b) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for 
LSE. 

b) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 160  

Name of European Site: Vlakte van de Raan SCI/SAC  

Distance to Norfolk Vanguard (km) 135  

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water quality  In combination  

C O D C O D C O D C O D C O D 

Harbour porpoise N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Grey seal N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Harbour seal N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Fish 

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent habitat 

loss 

Temporary physical 

disturbance 

Smothering due to 

increased 

suspended 

sediment 

Re- mobilisation of 

contaminated 

sediments 

Underwater noise 

and vibration 

Electromagnetic 

fields (EMF) 

In combination  

C O D C O D C O D C O D C O D C O D C O D 

Sea 

Lamprey 
N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) 

River 

lamprey 
N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) 
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Site 160  

Name of European Site: Vlakte van de Raan SCI/SAC  

Distance to Norfolk Vanguard (km) 135  

Twaite 

Shad 
N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for 
LSE. 

 

 

Site 161  

Name of European Site Voordelta SPA and SAC  

Distance to Norfolk Vanguard (km) 106  

Ornithology 

Site Features Likely effect(s) of Norfolk Vanguard 

 Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-

combination 

C O D C O D C O D C O D 

Wintering and passage waterbirds including 

cormorant, shelduck, ringed plover, dunlin, 

goldeneye, sanderling, little gull, eider, great 

crested grebe, greylag goose, Sandwich tern, 

avocet, gadwall, Slavonian grebe, spoonbill, red-

breasted merganser, pintail, red-throated diver, 

bar-tailed godwit, oystercatcher, shoveler, 

 N (a)  N (a) N (a) N (a) N (a) N (a) N(a) N (b) N (b) N (b) 
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Site 161  

Name of European Site Voordelta SPA and SAC  

Distance to Norfolk Vanguard (km) 106  

wigeon, turnstone, scaup, redshank, common 

tern, teal, curlew, grey plover, common scoter 

 

Marine mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Underwater noise  Underwater noise  Underwater noise  Underwater noise  

C O D C O D C O D C O D C O D 

Harbour seal N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c)  N (c) N (c) N (c) N (c) 

Grey seal N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c) N (c)  N (c) N (c) N (c) N (c) 

Fish 

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent habitat 

loss 

Temporary physical 

disturbance 

Smothering due to 

increased 

suspended 

sediment 

Re- mobilisation of 

contaminated 

sediments 

Underwater noise 

and vibration 

Electromagnetic 

fields (EMF) 

In combination  

C O D C O D C O D C O D C O D C O D C O D 

Sea 

lamprey 
N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) 
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Site 161  

Name of European Site Voordelta SPA and SAC  

Distance to Norfolk Vanguard (km) 106  

River 

lamprey 
N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) 

Allis 

shad 
N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) 

Twaite 

shad 
N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) N(c) 

Benthic Habitats 

Site 

Features 
Likely effect(s) of Norfolk Vanguard 

 Permanent loss  Temporary physical 

disturbance  

Smothering due to 

increased 

suspended 

sediment  

Re- mobilisation of 

contaminate d 

sediments  

Underwater noise 

and vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks which are slightly 

covered by sea water all the 

time 

N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d) N(d) 

a) Survey data show little or no evidence of Voordelta SPA features occurring in the Norfolk Vanguard site, and migrations of birds from this SPA are likely to result 
in negligible numbers passing through the Norfolk Vanguard site. 

b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Voordelta SPA. 

c) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for 
LSE. 

d) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 162 

Name of European Site: Waddenzee (Wadden Sea) SPA 

Distance to Norfolk Vanguard (km) 111 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features lesser black-backed gull, 

little tern, common tern, Arctic tern, 

Sandwich tern 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (d) N (d) N (d) 

Breeding waterbirds including Kentish 

plover, ringed plover, marsh harrier, 

spoonbill, avocet 

 N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (d) N (d) N (d) 

Wintering and passage waterbirds 

including pintail, shoveler, teal, wigeon, 

mallard, gadwall, greylag goose, bean 

goose Anser fabalis, turnstone, scaup, 

brent goose, barnacle goose, goldeneye, 

sanderling, dunlin, knot, curlew 

sandpiper, ringed plover, black tern 
Chlidonias niger, hen harrier, Bewick’s 

swan, oystercatcher, bar-tailed godwit, 

black-tailed godwit, red-breasted 

 N (c)  N (c) N (c) N (c) N (c) N (c) N (c) N (d) N (d) N (d) 
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Site 162 

Name of European Site: Waddenzee (Wadden Sea) SPA 

Distance to Norfolk Vanguard (km) 111 

merganser, goosander, curlew, 

cormorant, spoonbill, golden plover, grey 

plover, great crested grebe, avocet, eider, 

shelduck, greenshank, redshank, lapwing 

(a) The Norfolk Vanguard site is far beyond the mean maximum foraging range of designated breeding seabird species from this SPA, so has no breeding season 
connectivity. Proportions of these populations migrating through the Norfolk Vanguard site are likely to be extremely small relative to BDMPS, not only because of 
the distance, but also because birds from this SPA are likely to use the west European flyway along the continental coast rather than crossing the southern North 
Sea. Lesser black-backed gull tracking has shown breeding birds do not cross the North Sea therefore no connectivity is expected for this species. 

(b) Survey data show little or no evidence of Waddenzee SPA breeding waterbird features occurring in the Norfolk Vanguard site, and migrations of birds from this 
SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(c) Survey data show little or no evidence of Waddenzee SPA nonbreeding waterbird features occurring in the Norfolk Vanguard site, and migrations of birds from 
this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(d) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Waddenzee SPA. 
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Site 163 

Name of European Site: Waddenzee SAC 

Distance to Norfolk Vanguard (km) 111 

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on 
prey  

Changes to water 
quality  

In combination   

C O D C O D C O D C O D C O D 

Grey seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Harbour seal N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a) N(a)  N(a) N(a) N(a) N(a) 

Benthic Habitats 

Site Features Permanent loss  Temporary physical 
disturbance  

Smothering due to 
increased suspended 
sediment  

Re- mobilisation of 
contaminate d 
sediments  

Underwater noise and 
vibration  

In combination  

C O D C O D C O D C O D C O D C O D 

Sandbanks which are 

slightly covered by sea 

water all the time 

N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

Estuaries N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

Mudflats and sandflats 

not covered by seawater 

at low tide 

N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b)  N (b) N (b)  N (b) N (b) N (b) N (b) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for LSE. 

b) The distance between the offshore project area and the designated site is beyond the range of any potential LSE. 
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Site 164 

Name of European Site: West Westray SPA 

Distance to Norfolk Vanguard (km) 773 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Breeding seabird assemblage including as 

named features kittiwake, Arctic tern, 

fulmar, razorbill, Arctic skua, guillemot 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (b) N (b) N (b) 

(a) West Westray SPA is beyond maximum foraging range of designated seabird species so has no breeding season connectivity. Proportions of these populations 
migrating through the Norfolk Vanguard site are likely to be very small relative to BDMPS. 

(b) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at West Westray SPA. 
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Site 165  

Name of European 

Site: 

Westerschelde & Saeftinghe SAC  

Distance to Norfolk 

Vanguard (km) 

141  

Marine Mammals 

Site Features Likely effect(s) of Norfolk Vanguard 

Underwater noise  Vessel Interactions  Indirect effects on prey  Changes to water quality  In combination  

C O D C O D C O D C O D C O D 

Harbour seal N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a)  N (a) N (a) N (a) N (a) 

Fish 

Site 

Features 

Likely effect(s) of Norfolk Vanguard 

Permanent habitat 

loss 

Temporary physical 

disturbance 

Smothering due to 

increased 

suspended 

sediment 

Re- mobilisation of 

contaminated 

sediments 

Underwater noise 

and vibration 

Electromagnetic 

fields (EMF) 

In combination  

C O D C O D C O D C O D C O D C O D C O D 

River 

lamprey 
N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) 

Twaite 

Shad 
N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) N (a) 

a) The distance between the potential impact range of Norfolk Vanguard and the extent of any effect on individuals from this site would result in no potential for 
LSE. 
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Site 166 

Name of European Site: Ythan Estuary, Sands of Forvie and Meikle Loch SPA 

Distance to Norfolk Vanguard (km) 556 

Site Features Likely effect(s) of Norfolk Vanguard 

Collision mortality Displacement/Disturbance Barrier Effect Cumulative/In-combination 

C O D C O D C O D C O D 

Wintering and passage waterbird 

assemblage including as named features 

lapwing, eider, pink-footed goose, 

redshank 

 N (a)  N (a) N (a) N (a) N (a) N (a) N (a) N (c) N (c) N (c) 

Breeding little tern, common tern, 

Sandwich tern 

 N (b)  N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) N (b) 

(a) Survey data show little or no evidence of Ythan Estuary, Sands of Forvie & Meikle Loch SPA features occurring in the Norfolk Vanguard site, and migrations of birds 
from this SPA are likely to result in negligible numbers passing through the Norfolk Vanguard site. 

(b) Little tern, common tern and Sandwich tern have maximum foraging ranges from colonies of 11km, 30km and 54km respectively, so there is no connectivity 
between the SPA and Norfolk Vanguard site which are 556km apart. Furthermore, these species tend to forage in coastal waters rather than offshore. Therefore, 
collision risk, displacement and barrier effects can be excluded. 

(c) The predicted effect attributable to Norfolk Vanguard is so small that it would not significantly contribute to or alter the overall in-combination assessment for 
these features at Ythan Estuary, Sands of Forvie & Meikle Loch SPA. 
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