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1. Introduction 

 The Applicant has reviewed Natural England’s submissions at Deadline 9 and has identified two aspects 

that require a response. These responses are in relation to: 

• REP9-069 and the comments in relation to the site-specific boat-based flight height data; 

• REP9-070 and the perceived errors highlighted by Natural England. 

 These two responses are discussed in the following sections termed ‘boat-based flight height data’ and 

‘collision risk modelling’. 

2. Boat-based flight height data (REP9-069) 

 Approach to calculating PCH values 

 The approach applied by the Applicant when calculating PCH values using the boat-based flight height 

data was fully described in paragraph 1.3.4.7 of APP-109. For clarity this text is repeated below: 

“The boat-based surveys categorised flying birds into five metre height bands meaning that, for 

example, birds assigned to the 10 metre flight height band were flying between 7.5 and 12.5 m. The 

lower rotor tip height at Hornsea Three is 33.17 (MSL), therefore the 35 metre flight height band 

(32.5 – 37.5 m) has been used to calculate the proportion of birds at PCH. Although likely to 

include a proportion of birds that are actually outside of the rotor swept area (i.e. those 

between 32.5 and 33.17 m), the use of a complete five metre band is considered precautionary. 

In order to provide a measure of confidence to the flight height data to be used for Option 1 the next 

flight height band below 32.5 m (27.5 to 32.5 m) has also been included in the PCH value. The 

inclusion of these band as an ‘upper confidence’ measure aligns with the approach to analysis 

requested by Natural England during the examination at Hornsea Project Two (see SMart Wind, 

2015b). The PCH values calculated for each species are presented in Table 1.6.” 

 Natural England have further queried whether all flight height data within the lower height band has been 

used to calculate a PCH value. The text highlighted in bold in the extract of paragraph 1.3.4.7 above is 

considered to address this point, clearly indicating that all data from the lower height band has been used 

with no post-processing of the data. This is the approach that has been applied when using these data to 

calculate PCH values throughout the application and the examination. 

 The Applicant would highlight that this approach was accepted by Natural England as part of the Hornsea 

Project Two application for which they utilised collision risk estimates from Option 1 to inform their 

conclusions (see REP2-023). 
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 Boat-based flight height data 

 For Hornsea Project Two there was ongoing discussions between the Hornsea Project Two applicant and 

Natural England in relation to the flight height data obtained during boat-based surveys. In order to address 

Natural England’s concerns the Hornsea Project Two applicant providing an upper confidence metric 

taking into account additional flight height bands to those that fell within the rotor swept area. This allowed 

Natural England to base their conclusions on collision risk estimates derived using Option 1 of the Band 

(2012) CRM (see REP2-023). The approach applied at Hornsea Project Two is identical to that applied by 

the Applicant in the collision risk modelling conducted or Hornsea Three. In addition to this response the 

Applicant has provided Appendix 9 to the Applicant’s deadline 10 submission which provides full details in 

relation to the Hornsea Project Two applicant’s position on the flight height data collected during boat-

based surveys. That position aligns with the Applicant’s position at Hornsea Three with a summary 

provided in this report. 

 Natural England’s underlying concern in relation to the flight height data obtained from boat-based surveys 

was the difference between the PCH values obtained from these data and those reported by Johnston et 

al. (2014). There are good reasons for these differences including the height bands used to calculate PCH 

and the inshore location of all but one of the projects from which data were used to inform the calculation of 

generic flight height distributions in Johnston et al. (2014). The potential limitations of using generic flight 

height data are identified within the Band (2012) guidance: 

“Caution is needed in deploying this generic data. It is entirely possible that the ecological 

circumstances of a particular site differ from those sites used to generate the generic data, and hence 

the bird behaviours and flight heights may not be well represented by the generic data”. 

 At Hornsea Project Two, the applicant presented PCH values presented at other offshore wind farms which 

showed that the PCH value obtained from the boat-based data at Hornsea Project Two was not as 

anomalous as suggested when comparing to the PCH values presented in Johnston et al. (2014) (see 

paragraphs 1.6.20 to 1.6.23, Table 1.5 and Figure 1.3 in Appendix 9 to the Applicant’s submission at 

Deadline 10) 

 Natural England, at Hornsea Project Two suggested that the collection of flight height data in five metre 

bands was unusual and that bands representing below, within and above rotor heights would be standard. 

At Hornsea Project Two the applicant was able to identify the flight height bands used during surveys 

conducted at 26 projects (see Table 1.3 in Appendix 9 to the Applicant’s submission at Deadline 10). Of 

these projects the flight height bands at only eight could be described as below, within and above rotor 

height. Many projects used more detailed flight height bands with eight using flight height bands 

representing five metres of less including the use of one metre bands. Discounting the accuracy of this 

methods, Natural England’s assertion that the use of five metre bands is unusual is clearly incorrect. It was 

also highlighted by the Hornsea Project Two applicant that collision risk estimates for other projects 

considered in the cumulative and in-combination assessments were calculated using flight height 

information collected using more detailed flight height bands. These collision risk estimates have been 

used by Natural England when assessing cumulative and in-combination impacts.  
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 The data collection at Hornsea Project Two was aligned with that proposed in the review of methods by 

Camphuysen et al. (2004) carried out for the Collaborative Offshore Wind Research Into the Environment 

(COWRIE) project and advocated by JNCC. Camphuysen et al. (2004) presents COWRIE’s guidelines for 

boat-based surveys of marine birds for offshore wind farm assessments. These guidelines suggest the use 

of bands more detailed than suggested by Natural England with additional finer bands towards lower 

heights (0-2 m, 2-10 m, 10-25 m, 25-50 m, 50-100 m, 100-200 m, >200 m). A subsequent review of these 

methods commissioned by COWRIE (Maclean et al., 2009) did not recommend any changes to the 

proposed method for recording the flight height of birds. All other aspects of the methodology used at 

Hornsea Project Two were consistent with the guidelines in Camphuysen et al. (2004) (e.g. the use of 

snapshot counts) and also drew on guidance provided by JNCC (Webb and Durinck (1992) and JNCC 

(2014)). 

 Natural England have presented information that they consider undermines the accuracy of boat-based 

estimation of flight height data. This information was provided at Hornsea Project Two and in the 

intervening period the Applicant is not aware of this work having been published and therefore it has not 

been subject to external review. It is impossible to say whether these preliminary data are reliable as a full 

description of the methodology has not been provided. The Applicant would firstly highlight that, if these 

results are to be believed, they apply as equally to the boat-based data used to inform Option 1 as they do 

to the generic flight height data used for Option 2 with the generic flight height distributions derived from 

boat-based survey data as advocated by Natural England at Hornsea Three. Further to this, of the flight 

height records for gannet, kittiwake, lesser black-backed gull, herring gull and great black-backed gull, 

96%, 98%, 77%, 81% and 81% were either within or below the 25 m flight height band. Even if the data 

presented by Natural England were to be accepted these birds would all still be below the lower rotor 

height at Hornsea Three. Because these flights are generally less than 25 m above the surface of the 

water, it seems unlikely that surveyors would wrongly attribute flights as being lower than rotor height, and 

therefore it is considered that there is high confidence in the survey data. 

 The use of the upper confidence metric (i.e. incorporating data from the next lowest flight height band into 

PCH calculations) was applied at Hornsea Project Two in order to allay the concerns of Natural England in 

relation to the flight height data. Natural England have not presented any further evidence that would 

invalidate this approach. The Applicant has applied an identical approach at Hornsea Three and therefore 

it is not clear why Natural England now reject the use of Option 1, collision risk estimates from which were 

the basis of their conclusions at Hornsea Project Two. 

 In summary the Hornsea Project Two applicant concluded that the site-specific flight height data was 

adequate to inform assessments for the following key reasons, all of which are also applicable to Hornsea 

Three: 
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• “Data collected did not follow an unusual methodology; 

• Site specific data in this case [at Hornsea Project Two] should be seen as the primary indicator of 

local conditions; 

• Any observer error in assigning flight heights has a negligible effect on PCH calculation; 

• PCH value for kittiwake at [Hornsea] Project Two is not an outlier when considering a range of 

datasets; and 

• Generic data for kittiwake PCH is not directly comparable to [Hornsea] Project Two.” 

 These conclusions are also considered applicable to the other species considered for collision risk 

modelling at Hornsea Three. Although a review of PCH values for other species has not been conducted 

for gannet, lesser black-backed gull, herring gull and great black-backed gull and so it is not possible to 

apply the relevant conclusion from Hornsea Project Two to these species. 

3. Collision risk modelling (REP9-070) 

 REP6-043 

 A small transcription error occurred when populating Table 3.15 in REP6-043. This table should read as 

presented in Table 3.1, with red text indicating where values have changed.  
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Table 3.1: Corrected version of “Table 3.15: Monthly collision risk estimates for herring gull calculated using Option 2 of Band (2012) using confidence intervals 
associated with density with a nocturnal activity factor range of 2-3” as presented in REP6-043. 

Avoidance 
rate (%) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Density = Mean estimate 

99.4 0 1.52 - 1.92 0 0 0 0.55 - 0.6 0.56 - 0.62 0 2.58 - 3.05 0 0 3.67 - 4.97 

99.5 0 1.26 - 1.6 0 0 0 0.46 - 0.5 0.47 - 0.51 0 2.15 - 2.54 0 0 3.06 - 4.15 

99.6 0 1.01 - 1.28 0 0 0 0.37 - 0.4 0.37 - 0.41 0 1.72 - 2.03 0 0 2.45 - 3.32 

Density = Upper confidence limit 

99.4 0 3.03 - 3.85 0 0 0 1.94 - 2.12 1.68 - 1.85 0 5.63 - 6.64 0 0 6.61 - 8.95 

99.5 0 2.53 - 3.21 0 0 0 1.61 - 1.76 1.4 - 1.54 0 4.69 - 5.54 0 0 5.51 - 7.46 

99.6 0 2.02 - 2.57 0 0 0 1.29 - 1.41 1.12 - 1.23 0 3.75 - 4.43 0 0 4.41 - 5.97 

Density = Lower confidence limit 

99.4 0 0 0 0 0 0 0 0 0 0 0 1.1 - 1.49 

99.5 0 0 0 0 0 0 0 0 0 0 0 0.92 - 1.24 

99.6 0 0 0 0 0 0 0 0 0 0 0 0.73 - 0.99 
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 REP7-032 

 Figure 1.13 and Figure 1.23 contained minor errors in relation to the total columns presenting collision risk 

estimates. This was caused by the underlying formulas not incorporating those collision risk estimates 

calculated for December. This error does not affect any of the collision risk estimates presented throughout 

any other submissions. An updated version of Figure 1.13 and Figure 1.23 is presented in Figure 3.1 and 

Figure 3.2, respectively with red text identifying where values have changed. 
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Figure 3.1: Corrected version of “Figure 1.13: Overall collision risk spreadsheet from the Band (2012) CRM for herring gull using the Applicant’s interpretation of 
Natural England’s position (using mean estimates for density and flight height distribution and a nocturnal activity of 2)” as presented in REP7-032  
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Figure 3.2: Corrected version of “Figure 1.23: Overall collision risk spreadsheet from the Band (2012) CRM for herring gull using the Applicant’s position (using 
mean estimates for density and PCH)” as presented in REP7-032. 
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 Natural England have also suggested that errors exist in the collision risk spreadsheets presented in 

relation to the Applicant’s position for gannet and kittiwake. The Applicant’s position is that nocturnal 

activity factors from Furness et al. (2018) and MacArthur Green (2018) should be used to inform collision 

risk modelling. These nocturnal activity factors can be incorporated into the Band (2012) CRM in two ways. 

The first approach is to enter a value in cell C11 the Input Data spreadsheet (Figure 3.3) and the second is 

to enter the value in cell D7 of the Overall Collision Risk spreadsheet (Figure 3.4). These cells are 

highlighted in red in Figure 3.3 and Figure 3.4. The Applicant, in the spreadsheets presented in REP7-032 

has used Method 2 and identified this using comments on Figures 1.16, 1.17, 1.18 and 1.19 in REP7-032 

(highlighted in yellow in Figure 3.3). The Applicant has also highlighted that multiple nocturnal activity 

factors (representing the activity of birds in different seasons) are required to produce collision risk 

estimates with the relevant text highlighted in yellow in Figure 3.4. The Applicant rejects any notion that this 

may be misleading. 

 If a nocturnal activity factor is entered in the Input Data spreadsheet, cell D7 of the Overall Collision Risk 

spreadsheet contains a formula that reads that value (='Input data'!C11). This is fundamentally no different 

to entering the value in cell C11 of the Overall Collision Risk spreadsheet. The Applicant explained the 

approach taken to incorporating seasonal nocturnal activity factors at Issue Specific Hearing 2 (5th 

December 2018). 

 Natural England have also suggested that the avoidance rates presented in Figure 1.18 and Figure 1.19, 

which present the collision risk modelling spreadsheets used to calculate the collision risk estimates for 

kittiwake, do not match. Figure 3.5 and Figure 3.6 clearly show that the avoidance rates are identical 

unless Natural England are referring to collision risk estimates calculated when applying a large array 

correction. However, the Applicant has consistently stated in Written Representations (e.g. APP-109) and 

at Issue Specific Hearings (see REP6-010) that the large array correction factor has not been applied. 

Natural England are therefore incorrect on this point. 
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Figure 3.3: Nocturnal activity factor entry in the Band (2012) CRM, Input Data spreadsheet (Method 1) 
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Figure 3.4: Nocturnal activity factor entry in the Band (2012) CRM, Overall Collision Risk spreadsheet (Method 2) 
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Figure 3.5: Figure 1.18 as included in REP7-032 showing the input values for avoidance rate 
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Figure 3.6: Figure 1.19 as included in REP7-032 showing the avoidance rates used for collision risk modelling 
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