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1 Secretary of State’s Request for Further Information 

On the 22 September 2021 the Secretary of State (SoS) published a letter requesting further 

information from Norfolk Boreas Limited (the Applicant) in relation to Necton substation, 

Dillington Hall Nature Recovery Project, the Flamborough and Filey Coast Special Protection 

Area (SPA) and the Haisborough, Hammond and Winterton Special Area of Conservation 

(SAC). This document includes the Applicant’s response to that request for further 

information, along with Collision Risk Modelling (CRM) and Population Viability Analysis 

(PVA) reports with respect to both Alde-Ore Estuary SPA (document reference ExA.AS-

2.D22.V1) and Flamborough and Filey Coast SPA (document reference ExA.AS-3.D22.V1) 

which also form part of this submission.   
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EXECUTIVE SUMMARY 

Estimates of collision mortality are an important aspect of seabird impact assessments for offshore 

wind farms, obtained using collision risk models (CRM). A critical parameter in the model is the 

avoidance rate, which accounts for seabird responses to turbines. Since 2015 offshore wind farm 

collision risk assessments have used avoidance rate values estimated in a study by the British Trust 

for Ornithology (BTO), commissioned by Marine Scotland (Cook et al. 2014). Natural England 

recently commissioned a review and update of this work (Cook 2021) which made 

recommendations for lower avoidance rates, which for several species equate to increased 

collision mortality predictions.  

This report documents a review of the study data and analysis from Cook (2021) and explains how 

one study has been identified as a statistical outlier with a strong influence on the avoidance rate 

estimates. When this study, one of 415 in the analysis, is included in the analysis the avoidance rate 

for gulls is estimated to be 98.74%. When this study is omitted the avoidance rate increases to 

99.13%. While these may not appear to be large differences, the number of collisions predicted at 

the lower rate (98.74%) is 1.5 times higher, which considered cumulatively across wind farms 

represents a large difference.  

It is also notable that Cook et al. (2014) considered, but did not include, the study in question, 

rejecting it on the basis that some of the data collected were ‘extremely limited’ and that including 

this study ‘may have a significant, but unquantifiable impact on the final, derived within-windfarm 

avoidance rates’. No explanation for this study’s inclusion in Cook (2021) has been presented.  

As a consequence, the avoidance rates recommended by Cook (2021) are not considered to be 

based on a robust dataset and should not form the basis for collision risk assessment. Avoidance 

rates calculated with the outlying study omitted are considered to be more robust for impact 

assessment.   
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1 INTRODUCTION 

Natural England recently commissioned the BTO to undertake a review and analysis of collision risk 

avoidance rates. Natural England has made the following statements in relation to this work: 

Natural England recently commissioned BTO to undertake an analysis that combines 

avoidance rates from various sites as presented in Cook et al. (2014), with those derived from 

the ORJIP study (Bowgen & Cook 2018) and any additional sites where the appropriate data 

are available, in order to provide avoidance rates based on data across a range of sites where 

possible.  

The Offshore Renewables Joint Industry Programme (ORJIP) funded Bird Collision Avoidance 

(BCA) project represents one of the few studies of bird behaviour at an offshore windfarm, 

and a previous analysis, reported in Bowgen & Cook (2018), considered how the data collected 

could be used to parameterise avoidance rates for Collision Risk Models. However, these rates 

were based on the outputs from a single study and lacked the contemporary density data 

required in order to give more context to the observed collision rates. To support the 

development of SNCB advice in relation to CRMs, there was a need to consider how the data 

collected as part of the ORJIP BCA project should be combined with existing estimates of 

avoidance rates, hence the commission to BTO. 

Subsequently, Cook (2021) has presented further analysis and recommended species-specific 

avoidance rates for a range of gull species, including those species of particular relevance to 

offshore wind farm collision assessments (i.e. kittiwake, herring gull, lesser black-backed gull and 

great black-backed gull).  

In addition to species specific avoidance rates, the data were pooled to estimate combined 

avoidance rates for ‘small gulls’, ‘large gulls’ and ‘gulls’. The small gull category included data 

identified to species level (e.g. kittiwake, little gull, black-headed gull) and data identified as ‘small 

gull’ (e.g. ‘black-headed gull/common gull’). Similarly, the ‘large gull’ category includes species 

level data (herring gull, lesser black-backed gull, etc.) and data identified as large gull (e.g. ‘herring 

gull/lesser black-backed gull’). The ‘gull’ category includes all data for gulls; small, large and with 

no size description.  

The avoidance rate recommendation for kittiwake in Cook (2021) is reproduced below: 

Black-legged Kittiwake (and Little Gull) 

All gulls rate  

Rationale: Insufficient data to estimate species-specific avoidance rates. Whilst previous 

reports have recommended the small gulls rate, data collected at Thanet makes reference to 

collisions involving “unidentified gulls”, and it cannot be ruled out that these involved black-

legged kittiwakes. 

And for the large gull species the recommendation is:  

Lesser Black-backed Gull, Herring Gull, Great Black-backed Gull and other large gull species 

Large gulls rate  
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Rationale: Whilst robust data are available from the onshore environment to estimate 

avoidance rates for Herring and Lesser Black-backed Gull, uncertainty over the identification 

of species involved in collisions at Thanet means it may be more appropriate to use the large 

gulls rate for these species.  

Similarly, a lack of robust data suggests the large gull avoidance rates should also be used for 

Great Black-backed Gull and other large gull species. 

2 REVIEW AND RE-ANALYSIS OF COOK (2021) DATA ANALYSIS 

We are indebted to the BTO for making available the data and analysis scripts used by Cook (2021). 

They can be downloaded here: 

 

These data and scripts have been used to investigate the estimation of basic Band model avoidance 

rates. Although no analysis of the extended Band avoidance rates and those for use in the 

stochastic collision model has been undertaken, the methods detailed below, and subsequent 

conclusions, are also expected to apply to avoidance rates for these models presented in Cook 

(2021). 

The first point to make is that the data presented in Cook (2021), much of which was also used in 

the previous review, Cook et al. (2014), show that estimates of collision across numerous wind 

farms indicate strong site-specific differences; the data do not form a normal distribution of 

estimates around a mean. This statistical feature of the data indicates a need to consider carefully 

site-specific variations in risk and indicates that simply taking an average of such data does not 

provide an appropriate estimate of central tendency of the distribution. Statistically, the median 

value would be more appropriate than the arithmetic mean for these data. 

As noted above, the Cook (2021) recommendation is to use the generic ‘all gull’ and ‘large gull’ 

rates for all gull species. Here we present analysis undertaken to investigate the influence of each 

of the contributory datasets on the rates obtained (i.e. a form of sensitivity analysis).  

To perform this, the Cook (2021) script, which estimated the basic Band model avoidance rates, 

was run repeatedly, with each row of the input data (415 rows) removed in turn (i.e. on the first 

run just the first row was omitted, on the second run just the second row was omitted, etc. with 

415 runs of the code undertaken). The ‘all gull’ avoidance rates obtained from this jackknife analysis 

could then be compared to determine the influence of each row on the overall results (i.e. with all 

the data included). If the removal of a data row increases the estimated avoidance rate then that 

observation’s presence is decreasing the overall estimated avoidance rate, and the converse also 

applies; if the avoidance rate is decreased when a row is removed then that observation is 

increasing the overall avoidance rate. If the output when a row is removed is close to the average 

then it can be concluded it is not exerting a strong influence in either direction. 

Figure 1 presents the ‘all gull’ avoidance rates calculated with each row of the data omitted. It is 

apparent that most of the observations are clustered around the combined average and therefore 

are not strongly influencing the estimate. However, it can also be seen that the individual removal 

of a few (c. 10) of the observations changes the avoidance rate to a sufficient extent that, with 

them omitted (i.e. with the remaining 414 data rows), the avoidance rate lies outside the 95% 
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confidence intervals, either above or below. This is to be expected since these lines only bracket 

95% of the observations and, by definition, there will always be data points outside the 95% 

confidence intervals. However, it is also apparent that there is one data row which when removed 

results in an ‘all gull’ avoidance rate which is a considerable distance outside the range of the other 

data. This data row has such a strong influence on the avoidance rate that its removal alone 

increases the ‘all gull’ avoidance rate calculated using the remaining 414 rows from 98.74% to 

99.13%.  

 

Figure 1. Estimation of the ‘all gull’ avoidance rate for the basic Band collision model with each row removed 

in turn from the dataset (415 rows in total). Dots are the avoidance rate obtained using the remaining 414 

rows, the red line is the average avoidance rate and blue dashed lines are the upper and lower 95% 

confidence intervals (all obtained using 415 rows, i.e. as per Cook 2021). All analysis was conducted using the 

Cook (2021) R scripts.  

Further investigation of this largest outlier identified it as part of a study conducted at the Kleine 

Pathoweg wind farm (Brugge, Belgium) and the observation which was removed was recorded as 

‘herring gull or lesser black-backed gull’. The study was conducted in 2005 and 2006, although only 

the data from 2005 were included in Cook (2021). This study was identified and reviewed for the 

previous avoidance rate estimation undertaken by the BTO for Marine Scotland (Cook et al. 2014), 

but it was not included in that analysis (i.e. these data were not used to estimate avoidance rates). 

Cook et al. (2014) made the following observations in relation to the study and its suitability for 

inclusion in their analysis: 

Fatality data have been collected on a regular basis and following a robust methodology. 

Corrections have been applied to these data to account for the imperfect detection of corpses 

due to scavenger behaviour and searcher efficiency. 

The observational data that have been collected are extremely limited. Data collection has 

been restricted to the September to December period in a single year. It is unclear how 
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accurately this reflects bird movements within the windfarm over the rest of the study period. 

This may have a significant, but unquantifiable impact on the final, derived within-windfarm 

avoidance rates. In addition, it is unclear whether corrections have been applied to the 

observational data to account for the imperfect detection of birds.  

As it has been necessary to make spatial and temporal extrapolations to estimate avoidance 

rates, these data have not been used when deriving representative avoidance rates. 

Thus, this study, which as demonstrated in Figure 1 has a large influence on the ‘all gull’ avoidance 

rate and was considered unsuitable for use by Cook et al. (2014), has been included in Cook (2021). 

Notably, Cook et al. (2014) recognized this site could have ‘a significant, but unquantifiable impact 

on the final, derived within-windfarm avoidance rates’. Figure 1 provides quantification of this effect, 

and it is apparent that it is indeed highly significant and distinctly different from the results 

obtained at all other studied wind farms. 

Given this study is a statistical outlier (this point is almost 5 times further outside the confidence 

intervals than the next most influential point) and exerts a large influence on the ‘all gull’ avoidance 

rate, it is clear that careful consideration should be given to whether its inclusion is appropriate. 

However, this revision from Cook et al. (2014) was not explained by Cook (2021). These data were 

considered inappropriate to include by Cook et al. (2014) and we agree with that viewpoint for the 

statistical reasons outlined above.  

In addition, the justification for using the ‘all gull’ rate for kittiwake presented in Cook (2021) was 

that some of the observed gull collisions at Thanet may have been kittiwakes (i.e. the kittiwake 

collision rate may have been higher than that estimated if only those birds identified as kittiwakes 

is used). However, the fact that some of the collisions at Thanet were not identified to species level 

does not imply that data for known dissimilar species (in this case, large gulls: ‘herring gull or lesser 

black-backed gull’) should be used to estimate a kittiwake avoidance rate.  

Rather, taking the above observations for Thanet into consideration, an avoidance rate for 

kittiwake should be estimated using (in order of preference) kittiwake data, small gull data and 

unidentified gull data, but importantly the last should only include records of unidentified small 

gulls or unidentified gulls, not ones positively identified and recorded as large gulls. In contrast, 

Cook (2021) estimated the ‘all gull’ avoidance rate using data for birds identified to species level, 

identified as small gulls, identified as large gulls and birds identified simply as gulls. However, there 

is no justification provided for why birds known to be large gulls are included. This ‘all gull’ rate 

therefore appears to be appropriate for estimating collisions only for birds which are recorded as 

gulls, with no further size or species categorization. 

As noted above, the outlying observation from the Kleine Pathoweg wind farm was identified as 

relating to ‘herring gull or lesser black-backed gull’. Therefore, in addition to the fact that this site 

is a statistical outlier and exerts a large influence on the result, on the basis of the species involved 

its inclusion for estimating an avoidance rate for kittiwake must also be considered to be 

inappropriate.  

The ‘all gull’ avoidance rate was re-estimated using the data groups of small gulls and unidentified 

gulls but omitting unidentified large gulls. This was first done with the inclusion of Kleine Pathoweg 

data (relating to an observation identified as black-headed gull), which yielded an ‘all gull’ 
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avoidance rate for the basic Band model of 98.9% (this is the same rate currently recommended 

for kittiwake). However, since there is a strong case for excluding the Kleine Pathoweg data due 

to uncertainty about how robust the flight activity data were, the estimation was repeated without 

this data row. The ‘all gull’ avoidance rate without Kleine Pathoweg was 99.1%. 

A jackknife analysis of the data used to estimate the ‘large gull’ avoidance rate was also 

undertaken. There were 155 rows of data categorized as large gulls or gulls. Using these data, 

Figure 2 provides the large gull avoidance rate obtained when each row was omitted in turn. As 

found for the ‘all gull’ analysis (Figure 1), the largest statistical outlier for the ‘large gull’ rate in 

Figure 2 is the Kleine Pathoweg observation identified as ‘herring gull or lesser black-backed gull’. 

As for the ‘all gull’ rate, inclusion of this single data row reduces the ‘large gull’ avoidance rate from 

99.4% to 98.6%.  

 

Figure 2. Estimation of the ‘large gull’ avoidance rate for the basic Band collision model with one row 

removed in turn from the dataset (155 rows in total). Dots are the avoidance rate obtained using the 

remaining 154 rows, red line is the average avoidance rate and blue dashed lines are the upper and lower 95% 

confidence intervals (all obtained using 155 rows, i.e. as Cook 2021). All analysis was conducted using the 

Cook (2021) R scripts.  

3 CONCLUSIONS 

The analysis presented above has demonstrated that the avoidance rates in Cook (2021) have been 

strongly influenced by a single study, and furthermore that this site was previously excluded (Cook 

et al. 2014) on the basis that the flight activity observations were made over a short duration and 

were therefore potentially unrepresentative for the period of collision records. While collisions 

could be attributed to the entire period of study (in this case 4 months), only 4 hours of flight 
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activity were conducted in each of those months (i.e. less than 1.5% of the daylight time available 

for flight activity). Indeed, the author of the study where the results were originally reported 

(Everaert 2014) makes precisely this point:  

The results of this study should be treated with caution, because there are some 

methodological issues that might have affected the outcomes of the analysis. These issues 

mainly involve the corrections in the estimation of mortality rate, and the extrapolations due 

to the limited number of bird movement surveys. 

The current analysis has highlighted that the views of Cook et al. (2014) on this site were justified 

since this site is a clear statistical outlier. It is therefore unclear why this study has been included in 

Cook (2021) and further consideration should be given to whether or not its inclusion is 

appropriate. Furthermore, the method used to derive the avoidance rate recommended for 

kittiwake, the ‘all gull’ rate, included data which would appear to be of low suitability for this 

species (i.e. for species known to be large gulls rather than similar species). 

The re-estimated ‘all gull’ avoidance rate estimated without Kleine Pathoweg and with ‘large gull’ 

observations omitted, is 99.1%, which is slightly higher than the rate currently recommended for 

kittiwake (98.9%). This is unsurprising since the dataset is largely the same as used by Cook et al. 

(2014).  

The re-estimated ‘large gull’ avoidance rate, applying the same approach, is 99.4%. Again, this is 

very similar to the current rate of 99.5%, for the same reasons that most of the data are common 

to both analyses.  
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- Town Hall, Hall Plain, Great Yarmouth, Norfolk, NR30 2QF 

 

Mr Laws 
Vattenfall Wind Power Ltd  
5th Floor 70 
St Mary Axe 
London  
EC3A 8BE 
 
  
Date: 15 October 2021 

Our Ref: w:/letters/Laws 

 

 

Dear Mr Laws 

 

Norfolk Boreas and Norfolk Vanguard Offshore Wind Farms 

Artificial kittiwake nesting facility 

 

I am writing on behalf of Great Yarmouth Borough Council (at officer level) in relation to the Norfolk 

Boreas and Norfolk Vanguard Offshore wind farm developments which are supported in terms of 

employment generation and supply chain opportunities in a key sector for both the borough and the 

wider area. Alongside partners, we are also committed to developing an offshore energy Operations 

and Maintenance base in the South Denes peninsular of Great Yarmouth, close to the deep water 

outer harbour which forms part of our wider suite of Town Deal projects. 

 

From our recent discussions with you, on behalf of Vattenfall Wind Power Ltd, we are aware that the 

Secretary of State for Business, Energy and Industrial Strategy has asked the applicants of the 

Norfolk Vanguard and Norfolk Boreas projects, to propose without prejudice compensation 

measures for potential impacts on kittiwakes. 

 

We understand that the provision of artificial nesting sites is being progressed in the event that 

compensation measures are required by the Secretary of State, and that you are continuing to 

investigate the availability of sites where the artificial nesting sites could be located, including 

expansion of the existing colony in Lowestoft and exploration of extant offshore structures. 

 

We are writing to confirm that should the projects or an individual project be required to provide 

artificial nesting sites as compensatory measures for kittiwakes, we are willing to work with you in 

exploring options to deliver these measures in suitable areas within the Borough Council's land 

holdings. 

 

Yours sincerely, 

 

David Glason 

Director of Planning & Growth 

 






