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 INTRODUCTION 1.

The Danish Energy Agency and Energinet.dk has asked NIRAS to undertake a 

revised assessment on the potential displacement of Common Scoter (Melanitta 

nigra) for Sejerø Bugt and Smålandsfarvandet Offshore  Windfarms. The report 

is informed through collaboration between NIRAS and the Danish Centre for 

Environment and Energy (DCE) at Aarhus University. This re-assessment fol-

lows a review (NIRAS 2015) of the Common Scoter elements of the EIA and 

Appropriate Assessment submissions for the projects. The purpose of this report 

is therefore to provide an alternative assessment of scoter displacement under-

pinned by the recommendations given in NIRAS (2015).  

 

Sejerø Bugt and Smålandsfarvandet Offshore  Windfarms are two of six near-

shore wind projects proposed for development by the Danish Energy Agency 

Figure 1). Environmental Impact Assessments (EIA) of both  Windfarms have 

been submitted by Energinet.dk to the Danish Energy Agency in 2015 (Ener-

ginet.dk & Rambøll, 2015a; Energinet.dk & Rambøll, 2015b). As part of the EIAs 

it was agreed with the regulators to conduct an Appropriate Assessment consid-

ering the impact on birds, including Common Scoter.  

 

An Appropriate Assessment, made to fulfil the requirements of the Habitats Di-

rective, was completed for both projects in May 2015 (Skov & Heinänen, 2015a; 

Skov & Heinänen, 2015b). This was followed, in November 2015 (Skov & 

Heinänen, 2015c; Skov & Heinänen, 2015d), by supplementary assessments 

which were carried out following revision of the Potential Biological Removal 

(PBR) threshold for Common Scoter. 

 

NIRAS and DCE (NIRAS, 2015) made recommendations under the assessment 

of Common Scoter displacement. These recommendations are not repeated 

here in detail and the reader is directed to Table 3 of NIRAS (2015) for further 

details. 

 

Based on these recommendations the Danish Energy Agency and Energinet.dk 

requested NIRAS and DCE to complete this alternative assessment of the im-

pacts of displacement that can be read alongside the EIA and AA submissions. 

 



 

 

 

 

 
4 Energinet.dk www.niras.com 

www.au.dk 

 

Figure 1: The six nearshore projects including Sejerø Bugt and Smålands-

farvandet Offshore  Windfarms.  

 

1.1. Structure of the report 

The report provides a basic structure of methodology, assessment of Common 

Scoter displacement at each of the two projects alone, cumulative assessment 

and conclusions. Key aspects of the assessment that are subject to re-analysis 

and assumptions tested are as follows: 

 Geographical extent of scoter displacement 

 Impact of displacement through the annual cycle 

 Construction scenarios of each  Windfarm 

 Fate of displaced birds following displacement 

 Re-visit of projects included in cumulative assessment 

 Adjusted footprint scenario for Sejerø Bugt Offshore Windfarm 

The report also clarifies an appropriate presentation of the population modelling 

through Potential Biological Removal (PBR) as implemented in the Appropriate 

Assessment of each of the two  Windfarms. While NIRAS (2015) highlighted 

some issues with the application of PBR, this report does not have the remit to 

seek an alternative way forward. Despite the limitations highlighted the results 
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provided here compared against PBR outputs combined with a more holistic, 

qualitative discussion on the potential impacts on the scoter populations provide 

the best available current evidence.  

 

This entire assessment calculates levels of displacement and the predicted mor-

tality arising (through to assessments against 1% population thresholds and 

PBR) and is wholly dependent on the density surface estimates provided by the 

EIA for Sejerø Bugt and Smålandsfarvandet Offshore  Windfarms (Žydelis & 

Heinänen 2014, Žydelis et al. 2015). This report has not attempted to re-visit this 

baseline modelling although as illustrated in Appendix 1, these modelled distribu-

tions bear little relation to the observed distributions of Common Scoter in either 

area during the study period. For this reason, as a premise, (extreme) caution 

should be exercised in the use of the assessments of displacement levels pre-

sented here, given that they are based on such bird density estimates. 
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 METHODOLOGY 2.

This section primarily focuses upon describing those aspects of the current as-

sessment’s methodology which differ from the EIA and Appropriate Assessment 

submissions for Sejerø Bugt and Smålandsfarvandet Offshore  Windfarms. For 

further details otherwise of the methods used, see Zydelis & Heinänen (2014) 

and Žydelis et al. (2015) for respectively Sejerø Bugt and Smålandsfarvandet 

Offshore  Windfarms. 

 

2.1. Population data and trends used 

2.1.1. Population data 

To calculate the numbers of birds displaced, the previous assessments had used 

the estimation of the distribution of Common Scoter as determined by using spe-

cies distribution models applied on aerial waterbird survey data from the period 

2010-2014 (see details in Zydelis & Heinänen 2014a, Žydelis et al. 2015). The 

distribution models were built solely on environmental predictors and by that 

described and predicted the distribution and abundance of Common Scoter 

based on the relationships between observed bird distributions and the environ-

ment. The modelled density surfaces of Common Scoter present in the Sejerø 

Bugt and Smålandsfarvandet survey areas were calculated for each survey 

available (Zydelis & Heinänen 2014 and Žydelis et al. 2015). Where the current 

assessment differs it is informed quantitatively by project-specific baseline aerial 

surveys and the national monitoring program NOVANA restricted to the more 

contemporaneous period 2010 – 2014 as opposed to 1999 – 2014. The mod-

elled density surfaces of Common Scoter for each survey were made available 

to the current assessment [by Energinet.dk], as estimated densities for each grid 

cell of 1x1 km. The data analysis undertaken for the current assessment has 

identified some concerns regarding the modelling approach used to derive densi-

ty surface estimations of Common Scoters by the individual surveys. These con-

cerns of what is the best available data to the re-assessment are discussed fur-

ther in Appendix 1. Zydelis & Heinänen (2014) and Žydelis et al. (2015) provides 

details of the 2010 – 2014 surveys used for the current assessment for Sejerø 

Bugt and Smålandsfarvandet Offshore  Windfarms respectively.  

 

For the Sejerø Bugt and Smålandsfarvandet survey areas, mean density of 

Common Scoter by season were calculated. The seasons
1
 were as follows: 

 Summer: June to August 

 Autumn: September and October 

 Winter: November to February 

 Spring : March and April 

                                                      
1
 It should be noted that the Sejerø Bugt og Nekselø SPA is designated for Common 

Scoter based on the winter period only. 
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These seasons approximate respectively to post-breeding moult of 

males/immatures, post-breeding moult of adult females, winter and spring pas-

sage. No surveys were undertaken in May as few Common Scoter are present 

within the vicinity of either  Windfarm. The number of available modelled density 

surfaces by season and by area is given in Table 1. 

 

Table 1: The number of available Common Scoter density surfaces from the 

Sejerø Bugt and Smålandsfarvandet survey areas by season. 

  Summer Autumn Winter Spring 

Smålandsfarvandet 1 1 3 2 

Sejerø Bugt 2 3 2 2 

 

Estimation of numbers of displaced Common Scoters was performed on mean 

modelled density estimates from each of the four seasons. Figures 1 to 8 show 

the mean modelled density estimates of Common Scoter prior to any displace-

ment at Sejerø Bugt and Smålandsfarvandet survey areas for each of the four 

seasons. 

 

The Danish wintering population estimate for Common Scoter used in the analy-

sis was taken from the most contemporary national census carried out in 2008. 

Modelling of the abundance of Common Scoter using survey data from the 

NOVANA survey in winter 2008, estimated a wintering population of 600,000 

birds (Petersen & Nielsen 2011). The most recent revision of the flyway popula-

tion estimate for Common Scoter is also, as a minimum, 600,000 birds with the 

maximum at 1,200,000 (Wetlands International 2016). At the lower end of this 

range is that for the national estimates of wintering numbers across Europe 

when added up which equates to 681,599-804,365 individuals (BirdLife Interna-

tional 2015). The population estimate of 600,000 Common Scoter is taken 

through to the assessment stage as it singularly represents the Danish wintering 

population estimate and lower range of the biogeographic migratory flyway popu-

lation estimate. In reality however, the flyway population must be considerably 

larger than its stated minimum of 600,000 birds, as it only equates to the national 

population estimate for Denmark which is derived from a dedicated national 

monitoring programme. Moreover, based on simultaneous counts from Denmark 

and Germany, Peterson (in litt as quoted by Wetlands International 2016) argues 

the flyway population could be up to 1.2 million. 

 

2.1.2. Population trends 

The following section provides a brief narrative of recent population trends for 

Common Scoter nationally, within Europe and for the biogeographic migratory 

flyway as predicted to interact with the Projects. This appraisal is later used as a 
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guide in the selection of the recovery factor f for Common Scoter to be used in 

the PBR analysis. 

 

European breeding numbers indicate a stable population both in the short
2
- and 

the long
3
-term (BirdLife International 2015). The overall trend emerging from 

national trend estimates for wintering birds in Europe shows a similar trend 

(BirdLife International 2015). In Denmark, estimates for wintering birds show an 

increasing trend in the short-term and fluctuations in the long-term (BirdLife In-

ternational 2015). The numbers of Common Scoter recorded on spring migration 

show an increasing trend until the late 1990s after which a slight decrease (Hario 

et al. (2009), as reported by Wetlands International (2016)). 

 

2.2.  Windfarm design scenarios 

The current assessment considers two scenarios for the design of the two wind-

farms, respectively: 

 

 200 MW at Sejerø Bugt combined with 150 MW at Smålandsfarvandet, 

and; 

 150 MW at Sejerø Bugt combined with 200 MW at Smålandsfarvandet.  

The windfarm footprint of the 150 MW and 200 MW designs are respectively 33 

km
2
 and 44 km

2
. Irrespective of the scenario used at each site, they are to be 

wholly located within the boundaries of the original larger windfarm layout used 

in the previous assessments for each site. 

  

The positioning of the two windfarm footprints (33 km
2
 and 44 km

2
) within each of 

the original windfarm layouts for Sejerø Bugt and Smålandsfarvandet, were se-

lected as worst case scenarios with respect to the potential number of displaced 

Common Scoters, as shown in Figures 2 - 9. 

 

 

 

  

                                                      
2
 Short term period is defined as 2000 – 2012. 

3
 Long term period is defined as 1980 – 2012. 
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 OVERVIEW OF ANALYSIS 3.

3.1. Displacement 

3.1.1. Displacement methodology 

An approach for the presentation of displacement impacts is the ‘Displacement 

Matrix Approach’ as recommended by Natural England and JNCC (2012). Dis-

placement impacts are calculated and presented using the range of displace-

ment and mortality rates for the assessment, rather than taking a single dis-

placement and mortality level impact through to the assessment stage. For the 

current assessment however, it has been possible to define a worse case dis-

placement scenario using the empirical data on displacement effects observed at 

Horns Rev 2 (Petersen et al. 2014).  

 

3.1.2. Displacement rates 

The magnitude of potential displacement effects on Common Scoter at each 

windfarm has been quantified using the empirical data on displacement effects 

observed at Horns Rev 2 (Petersen et al. 2014). The latter study is geographical-

ly closest to the two planned offshore windfarms, Sejerø Bugt and Smålands-

farvandet, whilst at the same time the most comprehensive description of dis-

placement rates for Common Scoter from wind turbines. Within each windfarm 

footprint a 70% reduction in density was estimated, with a linear decrease of 

impact out to a distance of 5 km from the windfarm site. Distances were calculat-

ed as distance from the periphery of the windfarm site to the centroid point of 

each 1x1 km grid cell. 
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Figure 2. Mean modelled density estimates of Common Scoter at Sejerø Bugt survey area in summer 
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Figure 3. Mean modelled density estimates of Common Scoter at Sejerø Bugt survey area in autumn 
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Figure 4. Mean modelled density estimates of Common Scoter at Sejerø Bugt survey area in winter 
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Figure 5. Mean modelled density estimates of Common Scoter at Sejerø Bugt survey area in spring 
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Figure 6. Mean modelled density estimates of Common Scoter at Smålandsfarvandet survey area in summer 
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Figure 7. Mean modelled density estimates of Common Scoter at Smålandsfarvandet survey area in autumn 
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Figure 8. Mean modelled density estimates of Common Scoter at the Smålandsfarvandet survey area in winter 

 



 

 

 

 

 

17 Energinet.dk 

www.niras.com 

www.au.dk 

Figure 9. Mean modelled density estimates of Common Scoter at Smålandsfarvandet survey area in spring 
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3.1.3. Mortality rates 

When assessing the resultant effects of displacement on a population, it is rec-

ognised that a worst-case scenario of 100% mortality for displaced birds is unre-

alistic and over-precautionary (e.g. Smart Wind 2014, Natural England 2014). It 

is predicted, in the first instance, that birds displaced from the windfarm and ad-

jacent buffers, will relocate to other areas of suitable habitat where the mortality 

of birds would increase as density increases (density-dependent mortality). The 

assumption is that as bird density increases, pressure on prey resources also 

increases. Limitations on prey availability and the consequent competition for 

resources will lead to reduced fitness of individuals that will be expressed in 

terms of reduced reproduction rates and in consequence, a reduced population 

size supported year on year by suitable habitats. 

 

There is little or no evidence on what displacement impacts may be for Common 

Scoter. In the absence of such empirical data, a generic rate (not species specif-

ic) of 10% has been recommended by Natural England when considering auk 

(Alcidae) species and Gannet (Morus bassanus) as the potential upper limit of 

mortality effects following displacement as advised for Hornsea Project One 

(Smart Wind 2014) and Hornsea Project Two (Natural England 2014). For Omø 

South Offshore Windfarm, Orbicon (2015) reference the advice given for 

Hornsea Project Two (Natural England 2014) to define a 10% mortality rate. For 

the purposes of this assessment, a range of mortality rates from 1 to 20% has 

been assumed for displaced birds to account for uncertainty and that the actual 

value is likely to vary with season. For example, the additional constraints that 

moult imposes upon a bird (NIRAS 2015), may have the potential for displace-

ment to lead to greater mortality or carry-over effect on population size during the 

moulting period than at other times, though the study area population is smaller 

in total size. It is recognised that a range of mortality rates from 1 to 20% is a 

conservative estimate, but is still considered suitably precautionary for EIA re-

quirements. Therefore a single displacement scenario with a range of mortality 

level impacts is taken through to the assessment stage for each of the two sce-

narios for the design of the two windfarms. 

 

3.2. Potential Biological Removal 

PBR, as described above, has been calculated replicating the methodology ap-

plied in Zydelis & Heinänen (2014) and Žydelis et al. (2015). However, NIRAS 

(2015) highlights a number of important considerations that have been taken into 

account within the approach to PBR presented here: 

1. Improved clarity required when outlining methodology and the use of 

population trends 

2. The limitations of PBR should be discussed in terms of the application of 

PBR for assessment purposes 

The PBR approach used here takes no account of anthropogenic mortality 

sources, as previously considered in Zydelis & Heinänen (2014) and Žydelis et 

al. (2015). The inclusion of such mortality sources and the effect these have on 
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PBR is considered to be purely conjecture and therefore unhelpful in terms of 

focussing any assessment. 

 

The application of PBR in windfarm assessments has been criticised by some 

authors (e.g. Green 2014). A population incurring additional mortality caused by 

an intervention such as a wind energy project which is below the level defined by 

a PBR may still be likely to decline substantially below the population size that 

would have occurred in the absence of the project. PBR calculations do not 

themselves provide an estimate of how large this difference between the popula-

tion with and without the intervention is expected to be. It is therefore recom-

mended that the assessment does not rely solely on PBR and provides a com-

prehensive summary of potential impacts. However, it is outside the scope of this 

report to provide an alternative population modelling method. 

  

PBR provides a means of estimating the number of additional mortalities that a 

given population can sustain. Wade (1998) and others have defined a simple 

formula for PBR: 

𝑃𝐵𝑅 =  
1

2
 𝑟𝑚𝑎𝑥𝑁𝑚𝑖𝑛𝑓 

 

Where: 

rmax is the maximum annual recruitment rate 

Nmin is a conservative estimate of the population size 

f is a “recovery factor” applied to depleted populations where the 

management goal may be to facilitate growth back to a target 

population size 

 

Wade (1998) showed that PBR can be used to identify sustainable harvest rates 

that would maintain populations at, or above, maximum net productivity level 

(MNPL or maximum sustained yield). Based on a generalised logistic model of 

population growth and assuming that the density dependency in the population 

growth is linear (θ = 1.0) then MNPL is equivalent to 0.5K (where K is the notion-

al carrying capacity) and the net recruitment rate at MNPL (RMNPL) is 0.5 rmax. 

Wade (1998) also showed that PBR is conservative for populations with θ > 1.0 

(i.e. a convex density-dependent growth curve) where RMNPL will be > 0.5 rmax 

(see Figure 1 in Wade 1998). 

 

3.2.1. Estimating rmax 

The maximum annual recruitment rate (rmax) is equivalent to λmax – 1, therefore: 

𝑟𝑚𝑎𝑥 =  𝜆𝑚𝑎𝑥 − 1 

Where: 

λmax is the maximum discrete rate of population growth. 

Niel & Lebreton (2005) show two methods for calculating λmax: 

A quadratic solution (equation 15 of Niel & Lebreton 2005) also used by 

Watts (2010): 
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λ𝑚𝑎𝑥  ≈  
(sα − s + α + 1) + √(s − sα − α − 1)2 − 4sα2

2a
 

And a relationship based on mean optimal generation length (equation 

17 of Niel & Lebreton 2005): 

λ𝑚𝑎𝑥 = 𝑒𝑥𝑝 [(𝛼 +
𝑠

λ𝑚𝑎𝑥 − s
)

−1

] 

 
Where: 
s is annual adult survival 
α is age of first breeding 
 

Niel & Lebreton (2005) suggest that the second method is most suitable for 

short-lived species. A comparison of the results of both methods indicated that 

the first generated slightly more precautionary PBRs for the relatively long-lived 

species considered in this report. Consequently λmax has been estimated using 

the first method for all species below. 

 

3.2.2. Estimating Nmin 

Nmin is a conservative estimate of the population size. For the purposes of this 

assessment, Nmin is taken as the lower population estimate of common scoter 

from Wetlands International (2016). Zydelis & Heinänen (2014) and Žydelis et al. 

2015 uses the 20th percentile of the population estimate, this approach has not 

been applied here due to a lack of clarity as to the application of this approach in 

Zydelis & Heinänen (2014) and Žydelis et al. (2015). 

 

3.2.3. Selecting f 

The recovery factor f is an arbitrary value set between 0.1 and 1.0 and its pur-

pose is to increase conservatism in the calculation of PBR or to identify a value 

for PBR that is intended to achieve a specific outcome for nature conservation 

(e.g. population recovery). 

 

Dillingham & Fletcher (2008) link the value of f to conservation status and (fol-

lowing IUCN status criteria) suggest that f = 0.1 is adopted for ‘threatened’ spe-

cies; f = 0.3 for ‘near threatened’ species and f = 0.5 for species of ‘least con-

cern’. They further argue that a value of f = 1.0 may be suitable for species of 

‘least concern’ that are known to be increasing or stable. 

 

A similar scheme could be used for individual populations and their status in 

relation to specific conservation objectives. 

 

3.2.4. Sensitivity of the PBR estimate 

Dillingham & Fletcher (2008) discuss the sensitivity of the PBR estimate in rela-

tion to variability in survival rates and age of first breeding. It is generally the 

case that survival estimates are derived in non-optimal conditions or estimates 

have not been adjusted for possible emigration from the study area. When so, 
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consideration of the impact of changes in different survival estimates on the PBR 

by Dillingham & Fletcher (2008) has led to the recommendation that conservative 

(i.e. high) survival estimates should be used to avoid over-estimation of λmax 

and PBR. As such, it is not considered inappropriate to use the survival esti-

mates as published by Horswill & Robinson (2015) in the current analysis. 

 

For seabirds with delayed fecundity and high survival, Dillingham & Fletcher 

(2008) stated changes in α lead to only small changes in λmax Fecundity and age-

specific breeding success of seabirds increases in the initial two or three years of 

breeding. Mid-point values for α are usually appropriate, while high values lead 

to conservative estimates of λmax and PBR (Dillingham & Fletcher 2008). The 

current analysis uses the typical age of first breeding (α) as published by Horswill 

& Robinson (2015). 
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 DISPLACEMENT ANALYSES FOR SEJERØ BUGT OWF  4.

The numbers of Common Scoters estimated to be displaced by the worst case 

scenarios of the two design options for Sejerø Bugt windfarm + 5 km buffer are 

tabulated in Table 2. In addition, the mean estimated number of birds per survey 

for the survey area and season is tabulated. 

 

Table 2: The estimated number of displaced Common Scoters from each of the 

two design scenarios for Sejerø Bugt Offshore Windfarm assuming a 70% reduc-

tion of density within the windfarm footprint and a linear reduction of impact out 

to a distance of 5 km from the windfarm periphery. 

Season 

Mean estimated 

number of birds 

per survey in the 

Sejerø Bugt survey 

area 

Number of birds displaced by each wind-
farm design 

200 MW 150 MW  

Summer 10,176 764 755 

Autumn 4,740 348 344 

Winter 13,292 1,033 1,020 

Spring 91,601 8,209 8,074 

 

 

4.1. Assessment against the regional and flyway populations 

The displacement matrices for Common Scoters during the four seasons using 

each of two design scenarios + 5 km buffer population estimates as calculated 

from modelled density surfaces of aerial digital surveys are shown in Tables 3 

and 4. 

 

The numbers of Common Scoter at risk of displacement do not surpass a 1% 

threshold of the national population for any period of the annual cycle irrespec-

tive of the selected level of up to and including 20% mortality. This holds true at 

the predicted levels of displacement and extreme worst case of 20% mortality 

when summing the predicted displacement mortality across each season. These 

observations are equally applicable to a 1% threshold of the flyway population at 

its lower limit. It should be noted that calculating a total annual mortality by sum-

ming the predicted displacement mortality across each season is considered 

overly precautionary with a more realistic expectation being to only consider the 

displacement impact in the “worst case” season. 
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Table 3: Common Scoter predicted mortality as a result of displacement from a 

150 MW windfarm at Sejerø Bugt for each season with respect to the Danish 

wintering population estimate and lower range of the flyway population estimate. 

Season 
% mortality 

1 5 10 15 20 

Summer 8 38 76 113 151 

Autumn 3 17 34 52 69 

Winter 10 51 102 153 204 

Spring 81 404 807 1,211 1,615 

Input data: Estimated number of birds displaced for the respective season; 
Summer (755), Autumn (344), Winter (1,020) and Spring (8,074) 

Reference population 1: Denmark = 600,000 individuals 

Reference population 2: Flyway population = 600,000 individuals (minimum 
estimate) 

 

 

Table 4: Common Scoter predicted mortality as a result of displacement from a 

200 MW windfarm at Sejerø Bugt for each season with respect to the Danish 

wintering population estimate and lower range of the flyway population estimate. 

Season 
% mortality 

1 5 10 15 20 

Summer 8 38 76 115 153 

Autumn 3 17 35 52 70 

Winter 10 52 103 155 207 

Spring 82 410 821 1,231 1,642 

Input data: Estimated number of birds displaced for the respective season; 
Summer (764), Autumn (348), Winter (1,033) and Spring (8,209) 

Reference population 1: Denmark = 600,000 individuals 

Reference population 2: Flyway population = 600,000 individuals (minimum 
estimate) 
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 DISPLACEMENT ANALYSES FOR SMÅLANDSFARVANDET OWF 5.

The numbers of Common Scoters estimated to be displaced by the worst case 

scenarios of the two design options for Smålandsfarvandet windfarm + 5 km 

buffer are tabulated in Table 5. In addition, the mean estimated number of birds 

per survey for the survey area and season is tabulated. 

 

Table 5: The estimated number of displaced Common Scoters from each of the 

two design scenarios of Smålandsfarvandet Offshore Windfarm assuming a 70 

% reduction of density within the wind farm footprint and a linear reduction of 

impact out to a distance of 5 km from the windfarm periphery. 

Season 

Estimated number of 

birds in the 

Smålandsfarvandet 

survey area 

Number of birds displaced by each wind-
farm design 

200 MW  150 MW  

Summer 8,156 1,123 1,090 

Autumn 5,250 715 694 

Winter 52,379 6,143 5,932 

Spring 32,678 3,992 3,860 

 

 

5.1. Assessment against the regional and biogeographic migratory flyway 

populations 

The displacement matrices for Common Scoters during the four seasons using 

each of two design scenarios + 5 km buffer population estimates as calculated 

from modelled density surfaces of aerial digital surveys are shown in Tables 6 

and 7. 

 

The numbers of Common Scoter at risk of displacement do not surpass a 1% 

threshold of the national population for any period of the annual cycle irrespec-

tive of the selected level of up to and including 20% mortality. This holds true at 

the predicted levels of displacement and extreme worst case of 20% mortality 

when summing (1) the predicted displacement mortality across each season and 

(2) both windfarms are considered. These observations are equally applicable to 

a 1% threshold of the biogeographic migratory flyway population at its lower limit. 

It should be noted that calculating a total annual mortality by summing the pre-

dicted displacement mortality across each season is considered overly precau-

tionary with a more realistic expectation being to only consider the displacement 

impact in the “worst case” season. 
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Table 6: Common Scoter predicted mortality as a result of displacement from a 

150 MW windfarm at Smålandsfarvandet for each season with respect to the 

Danish wintering population estimate and lower range of the biogeographic mi-

gratory flyway population estimate. 

Season 
% mortality 

1 5 10 15 20 

Summer 11 55 109 164 218 

Autumn 7 35 69 104 139 

Winter 59 297 593 890 1,186 

Spring 39 193 386 579 772 

Input data: Estimated number of birds displaced for the respective season; 
Summer (1,090), Autumn (694), Winter (5,932) and Spring (3,860) 

Reference population 1: Denmark = 600,000 individuals 

Reference population 2: Biogeographic migratory flyway population = 600,000 
individuals (minimum estimate) 

 

 

Table 7: Common Scoter predicted mortality as a result of displacement from a 

200 MW windfarm at Smålandsfarvandet for each season with respect to the 

Danish wintering population estimate and lower range of the biogeographic mi-

gratory flyway population estimate. 

Season 
% mortality 

1 5 10 15 20 

Summer 11 56 112 168 225 

Autumn 7 36 72 107 143 

Winter 61 307 614 921 1,229 

Spring 40 200 399 599 798 

Input data: Estimated number of birds displaced for the respective season; 
Summer (1,123), Autumn (715), Winter (6,143) and Spring (3,992) 

Reference population 1: Denmark = 600,000 individuals 

Reference population 2: Biogeographic migratory flyway population = 600,000 
individuals (minimum estimate) 
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 POTENTIAL BIOLOGICAL REMOVAL 6.

6.1. Selecting the recovery factor f 

For Common Scoter, an increasing trend in the short-term and fluctuations in the 

long-term winter population estimates in Denmark (BirdLife International 2015) 

would suggest a recovery factor (f) of 0.5 may be appropriate (see Section 

1.1.8.). At a European level, the overall trend emerging from national trend esti-

mates for wintering birds in shows a stable population. Considering the evidence 

underpinning the selection of recovery factors in this report, it is deemed appro-

priate that the analysis considers the implications of a range of recovery factor 

for Common Scoter. 

 

6.2. Potential Biological Removal 

Table 8 presents the PBR values for the national and biogeographic migratory 

flyway populations of results for Common Scoter predicted to interact with the 

two Projects for a range of recovery factors.  

 

Table 8. PBR values for the national and biogeographic migratory flyway popula-

tions of Common Scoter predicted to interact with the Projects. 
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6.3. Predicted mortality rates from displacement in terms of PBR 

6.3.1. Sejerø Bugt 

Tables 9 & 10 present the predicted seasonal mortality for Common Scoter aris-

ing from displacement for the two windfarm designs at Sejerø Bugt with respect 

to the Danish wintering population estimate and lower range of the flyway popu-

lation estimate as represented by the equivalent PBR recovery factor (f) value. 

                                                      
4
 Age of first breeding sourced from Horswill & Robinson (2015). 

5
 Annual adult survival rate sourced from Horswill & Robinson (2015). 

6
 Population trend sourced from BirdLife International (2015). 
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When the equivalent PBR recovery factor (f) value does not exceed 0.1, a sus-

tainable harvest rate can be predicted that would maintain the population at, or 

above, maximum net productivity level. 

 

At Sejerø Bugt for the worst case scenario of the spring season and based on 

the most precautionary mortality rate (20%), the predicted mortality arising from 

displacement in this analysis for a 150 MW worst case scenario is 1,615 birds 

which is equivalent to a PBR with f = 0.0261. At the maximum advocated mortali-

ty rate by Natural England (10%), mortality is predicted to be 808 birds (f = 

0.013).  

 

For a 200 MW worst case scenario mortality at 20% leads to the death of 1,642 

birds which is equivalent to a PBR with f = 0.0265. At the maximum advocated 

mortality rate by Natural England (10%), mortality is predicted to be 821 birds (f 

= 0.013).  

 

A precautionary approach has been taken in calculating PBR and as such the 

analytical steps and variables used additively provide an overly precautionary 

assessment of displacement in terms of PBR. However, for the population of 

Common Scoter anticipated to interact with the Project at Sejerø Bugt, irrespec-

tive of the two design layouts used, during no season is the species predicted to 

suffer mortality from displacement exceeding a sustainable harvest rate for the 

national and biogeographic migratory flyway populations. The latter assessment 

does not, however, take account of other windfarm plans and projects within the 

planning and consenting process that may in combination with the Project at 

Sejerø Bugt result in a cumulative impact exceeding a sustainable harvest rate 

for the national and biogeographic migratory flyway populations. This is ad-

dressed later in section 9.  

 

Table 9: Common Scoter predicted mortality arising from displacement for a 150 

MW windfarm at Sejerø Bugt for each season with respect to the Danish winter-

ing population estimate and lower range of the biogeographic migratory flyway 

population estimate represented by the equivalent f value. 

Season 
% mortality 

1 5 10 15 20 

Summer 0.0001 0.0006 0.0012 0.0018 0.0024 

Autumn 0.0000 0.0003 0.0005 0.0008 0.0012 

Winter 0.0002 0.0008 0.0017 0.0025 0.0033 

Spring 0.0013 0.0065 0.0131 0.0196 0.0261 

Input data: Estimated number of birds displaced for the respective season; 
Summer (755), Autumn (344), Winter (1,020) and Spring (8,074) 

Reference population 1: Denmark = 600,000 individuals 

Reference population 2: Biogeographic migratory flyway population = 600,000 
individuals (minimum estimate) 

 



  

 

 

 

 
28 Energinet.dk www.niras.com 

www.au.dk 

 

Table 10: Common Scoter predicted mortality arising from displacement for a 

200 MW windfarm at Sejerø Bugt for each season with respect to the Danish 

wintering population estimate and lower range of the biogeographic migratory 

flyway population estimate represented by the equivalent f value. 

Season 
% mortality 

1 5 10 15 20 

Summer 0.0001 0.0006 0.0012 0.0019 0.0025 

Autumn 0.0000 0.0003 0.0006 0.0084 0.0011 

Winter 0.0002 0.0008 0.0017 0.0025 0.0033 

Spring 0.0013 0.0066 0.0133 0.0199 0.0265 

Input data: Estimated number of birds displaced for the respective season; 
Summer (764), Autumn (348), Winter (1,033) and Spring (8,209) 

Reference population 1: Denmark = 600,000 individuals 

Reference population 2: Biogeographic migratory flyway population = 600,000 
individuals (minimum estimate) 

 

6.3.2. Smålandsfarvandet 

Tables 11 & 12 present the predicted seasonal mortality for Common Scoter 

arising from displacement for the two windfarm designs at Smålandsfarvandet 

with respect to the Danish wintering population estimate and lower range of the 

flyway population estimate as represented by the equivalent PBR recovery factor 

(f) value. When the equivalent PBR recovery factor (f) value does not exceed 

0.1, a sustainable harvest rate can be predicted that would maintain the popula-

tion at, or above, maximum net productivity level. 

 

At Smålandsfarvandet for the worst case scenario of the winter season and 

based on the most precautionary mortality rate (20%), the predicted mortality 

arising from displacement in this analysis for a 150 MW worst case scenario is 

1,186 birds which is equivalent to a PBR with f = 0.0192. At the maximum advo-

cated mortality rate by Natural England (10%), mortality is predicted to be 593 

birds (f = 0.0094).  

 

 For a 200 MW worst case scenario mortality at 20% leads to the death of 1,229 

birds which is equivalent to a PBR with f = 0.0199. At the maximum advocated 

mortality rate by Natural England (10%), mortality is predicted to be 615 birds (f 

= 0.0099).  

 

A precautionary approach has been taken in calculating PRB and as such the 

analytical steps and variables used additively provide an overly precautionary 

assessment of displacement in terms of PBR. However, for the population of 

Common Scoter anticipated to interact with the Project at Smålandsfarvandet, 

irrespective of the two design layouts used, during no season is the species pre-

dicted to suffer mortality from displacement exceeding a sustainable harvest rate 

for the national and biogeographic migratory flyway populations. The latter as-
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sessment does not, however, take account of other windfarm plans and projects 

within the planning and consenting process that may in combination with the 

Project at Smålandsfarvandet result in a cumulative impact exceeding a sustain-

able harvest rate for the national and biogeographic migratory flyway popula-

tions. This is addressed later in section 9.  

 

Table 11: Common Scoter predicted mortality arising from displacement for a 

150 MW windfarm at Smålandsfarvandet for each season with respect to the 

Danish wintering population estimate and lower range of the biogeographic mi-

gratory flyway population estimate represented by the equivalent f value 

Season 
% mortality 

1 5 10 15 20 

Summer 0.0002 0.0009 0.0018 0.0027 0.0035 

Autumn 0.0001 0.0006 0.0011 0.0017 0.0022 

Winter 0.0010 0.0048 0.0096 0.0144 0.0192 

Spring 0.0006 0.0031 0.0062 0.0094 0.0125 

Input data: Estimated number of birds displaced for the respective season; 
Summer (1,090), Autumn (694), Winter (5,932) and Spring (3,860) 

Reference population 1: Denmark = 600,000 individuals 

Reference population 2: Biogeographic migratory flyway population = 600,000 
individuals (minimum estimate) 

 

 

Table 12: Common Scoter predicted mortality arising from displacement for a 

200 MW windfarm at Smålandsfarvandet for each season with respect to the 

Danish wintering population estimate and lower range of the flyway population 

estimate represented by the equivalent f value 

Season 
% mortality 

1 5 10 15 20 

Summer 0.0002 0.0009 0.0018 0.0027 0.0036 

Autumn 0.0001 0.0006 0.0012 0.0017 0.0023 

Winter 0.0010 0.0050 0.0099 0.0149 0.0199 

Spring 0.0006 0.0032 0.0065 0.0097 0.0129 

Input data: Estimated number of birds displaced for the respective season; 
Summer (1,123), Autumn (715), Winter (6,143) and Spring (3,992) 

Reference population 1: Denmark = 600,000 individuals 

Reference population 2: Biogeographic migratory flyway population = 600,000 
individuals (minimum estimate) 
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 APPROPRIATE ASSESSMENT OF SEJERØ BUGT OG NEKSELØ 7.

SPA 

The Appropriate Assessment Reports for both Sejerø Bugt and Smålands-

farvandet Offshore Windfarms undertake a cursory assessment of Sejerø Bugt 

og Nekselø SPA (DK005X094 SPA
7
). The SPA is designated for Common Sco-

ter amongst other species, with a designated maximum population of 15,517 

individuals. This population was derived from data from no later than 2012 so is 

therefore not contemporaneous with the data used to inform the displacement 

analysis from the proposed Sejerø Bugt Windfarm. The location of the SPA in 

relation to the proposed Sejerø Bugt Windfarm is shown in Figure 10.  

 

Amongst many issues raised in NIRAS (2015) about the approach applies in the 

Appropriate Assessments concerning Common Scoter, it was considered that 

only Sejerø Bugt Offshore Windfarm should be considered with respect to the 

SPA. The SPA is in close proximity to Sejerø Bugt. 

 

While this report does not present a complete, standalone revised Appropriate 

Assessment for either windfarm, considering the extensive re-assessment of 

Common Scoter displacement earlier in this report, it is appropriate to investigate 

potential implications for the SPA.  

 

The highly precautionary worst case scenario for Sejerø Bugt has been defined 

for the spring period (200 MW windfarm scenario) when there is the potential for 

8,209 Common Scoter to be displaced. At 20% mortality this represents mortality 

of 1,642 individuals; representing 10.6% of the SPA population (should all sco-

ters be considered to involve representatives of the SPA). At 10% mortality (the 

maximum rate advocated by Natural England) it would represent 821 individuals 

(or 5.3% of the SPA). It is worth noting however that Sejerø Bugt og Nekselø 

SPA is solely designated for its wintering population of Common Scoter (not a 

spring passage period)
 8
 so it may be considered more appropriate to assess 

only the winter estimate of displacement from the proposed Sejerø Bugt Offshore 

Windfarm with respect to the Appropriate Assessment. Though the latter ap-

proach is one legal interpretation of what is required to be complicit with Europe-

an Union regulations (i.e. the Birds Directive [Directive 2009/147/EC] and the 

Habitats Directive [Habitats Directive 92/43/EEC]), the current assessment is 

made solely against the more significant spring estimate of displacement in 

terms of absolute numbers of this migratory species.

                                                      
7
 http://eunis.eea.europa.eu/sites/DK005X094 

 

8
 http://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=DK005X094 [accessed 

05/02/2016] 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32009L0147
http://eunis.eea.europa.eu/sites/DK005X094
http://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=DK005X094
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Figure 10. Location of the Sejerø Bugt og Nekselø SPA in relation to the proposed Sejerø Bugt Offshore Windfarm 
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The Appropriate Assessment for Sejerø Bugt attempts to quantify impacts on the 

SPA through analysis of density dependent effects. While the attempt was admi-

rable, there are several limitations with the assumptions necessary, while there 

was no real test of the integrity of the SPA as an independent unit (NIRAS, 

2015). 

 

It is clear that with respect to Common Scoter, the SPA supports a proportion of 

the habitat suitable for the species in the region and hence a proportion of a 

wider Common Scoter population. Therefore, it is very unlikely that all scoters 

displaced from the windfarm will relate to the SPA, although there are limited 

opportunities to apply any meaningful ‘apportioning’ technique. However, the 

comparison of the mortality predicted from the windfarm against the SPA popula-

tion (and it’s PBR) provides initial coarse and highly precautionary assessment of 

potential impacts.  

 

Applying the worst case of the spring period displacement, mortality of 1,642 or 

821 individual Common Scoter represents 10.6 or 5.3% of the SPA population 

respectively and is therefore clearly worthy of further investigation. Using the 

PBR technique as applied in the Sejerø Bugt Appropriate Assessment (and dis-

cussed in Section 3 of this report) a recovery factor of f =0.5 (representing a 

stable population) is of 800 birds.  

 

Therefore, for the impact of the windfarm to be concluded to potentially sustaina-

ble for the integrity of the SPA for Common Scoter, applying the PBR technique, 

it would require either of the following: 

 Resultant mortality from displacement to be lower than 9.7% 

 Maximum apportioning of 49% (20% mortality) or 97% (10% mortality) of 

birds from the windfarm to the SPA 

 Alternative habitat available without significant density dependent effects 

where displaced birds can survive.  

Table 13 presents a matrix of the mortality rates presented in this report and also 

values of 10 -100% apportioning of scoters to the SPA. Highlighted are where 

resultant level mortality results in either of the following: 

 

(1) A breach of the PBR threshold at f = 0.5 

(2) A breach of PBR at f = 0.4 

(3) Mortality exceeds a 1% increase in background mortality 

The matrix is repeated in Table 14 for a 150 MW windfarm at Sejerø Bugt in the 

spring period when there is the potential for 8,074 Common Scoter to be dis-

placed. At 20% mortality this represents mortality of 1,615 individuals; represent-
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ing 10.4% of the SPA population (should all scoters be considered to involve 

representatives of the SPA). 

 
Table 13: Common Scoter predicted mortality arising from displacement for a 

200 MW windfarm at Sejerø Bugt in the spring period with respect to the propor-

tion of birds apportioned to Sejerø Bugt og Nekselø SPA designated population 
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% mortality 

1 5 10 15 20 

10 8 41 82 123 164 

20 16 82 164 246 328 

30 25 123 246 369 493 

40 33 164 328 493 657 

50 41 205 411 616 821 

60 49 246 493 739 985 

70 57 287 575 862 1,149 

80 66 328 657 985 1,314 

90 74 369 739 1,108 1,478 

100 82 411 821 1,232 1,642 

Input data: Estimated number of birds displaced for 
the Spring period (8,209) 

 >1% increase in back-
ground mortality 

Reference population: Sejerø Bugt og Nekselø SPA 
= 15,517 individuals 

 exceeds PBR threshold 
value when f =0.4 

 exceeds PBR threshold 
value when f =0.5 

 

 

Table 14: Common Scoter predicted mortality arising from displacement for a 

150 MW windfarm at Sejerø Bugt in the spring period with respect to the propor-

tion of birds apportioned to Sejerø Bugt og Nekselø SPA designated population 
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% mortality 

1 5 10 15 20 

10 8 40 81 121 162 

20 16 81 162 242 323 

30 24 121 242 363 485 

40 32 162 323 485 646 

50 40 202 404 606 808 

60 48 242 485 727 969 

70 57 283 565 848 1,131 

80 65 323 646 969 1,292 

90 73 363 727 1,090 1,454 

100 81 404 808 1,211 1,615 

Input data: Estimated number of birds displaced for 
the Spring period (8,074) 

 >1% increase in back-
ground mortality 

Reference population: Sejerø Bugt og Nekselø SPA 
= 15,517 individuals 

 exceeds PBR threshold 
value when f =0.4 

 exceeds PBR threshold 
value when f =0.5 

 

Tables 13 and 14 indicate that PBR at f=0.5 is only exceeded under relatively 

extreme circumstances. The lowest breaches of the PBR would either involve 

mortality of 20% and apportioning of 50% or 100% apportioning and 10% mor-
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tality. It is considered that such scenarios are unlikely bearing in mind the exten-

sive regional distribution of Common Scoters and also the maximum mortality 

rates applied by regulators in other windfarm determinations (e.g. Natural Eng-

land, 2014).  

 

Arbitrary thresholds of 1% of either/both the population or background mortality 

have also been applied in other windfarm determinations to guide the level of 

impact. The 1% value of the SPA is 155 birds. The assumptions required to con-

clude a level of Common Scoter mortality below this value are 5% mortality and 

30% apportioning or 1-2% mortality and 100% apportioning. Either of these sce-

narios could be found to be not unrealistic.  

 

No analysis of in-combination effects has been carried out for the SPA. Only one 

additional proposed windfarm (Jammerland Bugt) is in close proximity and no 

displacement data is available from this project.  
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 CUMULATIVE DISPLACEMENT ANALYSIS 8.

8.1. Sejerø Bugt and Smålandsfarvandet cumulatively 

It has been deemed appropriate to consider two construction scenarios for both 

Sejerø Bugt and Smålandsfarvandet proposed windfarms; these being 150 MW 

and 200 MW extents of the windfarms. It is also considered that the total output 

from the two windfarms would not exceed 350 MW, with one windfarm con-

structed to 150 MW and the other to 200 MW. 

 

This section compares predicted Common Scoter displacement from the two 

proposed windfarms compared with construction scenarios. Table 15 presents 

this comparison and finds that there is very little difference in predicted dis-

placement - Sejerø Bugt constructed to 150 MW and Smålandsfarvandet con-

structed to 200 MW results in 14,217 displaced scoter while the reverse results 

in a slightly lower value of 14,141.  

 

Table 15: Comparison of Common Scoter displacement from 150 / 200 MW 

scenarios at Sejerø Bugt and Smålandsfarvandet 

 Sejerø Bugt  

200 MW 

Smålandsfarvandet 

200 MW 

Sejerø Bugt 150 MW  n/a 14,217 

Smålandsfarvandet 150 MW  14,141 n/a 

 

8.2. Selection of projects for cumulative assessment 

A cumulative assessment is presented in both the EIA assessment and Appro-

priate Assessment documents for both windfarms (Energinet.dk & Rambøll, 

2015a; Energinet.dk & Rambøll, 2015b; Skov & Heinänen, 2015a; Skov & 

Heinänen, 2015b). The submitted documents authors described the key consid-

erations for including a project within the assessment as being: 

 within the same geographic area;  

 has some of the same impacts as Sejerø Bugt and Smålandsfarvandet 

Offshore Windfarms; and 

 affects some of the same environmental conditions, habitats or compo-

nents. 

It has been identified by the authors that Sejerø Bugt may have cumulative im-

pacts on birds with the planned offshore windfarm Mejlflak in Århus Bugt. In the 

EIA for Smålandsfarvandet Offshore Windfarm the authors identify cumulative 

impacts from Omø South Offshore Windfarm if both projects are developed. 

Further projects (Anholt, Nysted, Rødsand, Horns Rev 1, Horns Rev 2 and Horns 

Rev 3) were added to the cumulative assessments in the supplementary work 

submitted in November 2015. 
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NIRAS (2015) detailed several concerns over the transparency of the cumulative 

assessments undertaken, with no clear screening process and detail of the data 

available on common scoter displacement at the projects screened in.  

 

To inform this Report, a screening review has been undertaken of projects in 

Danish, German and Swedish waters. Scoping of projects for inclusion within the 

in-combination assessment was based upon: 

 

 Geographical location (i.e. all operational, consented or planned projects 

in Danish, German or Swedish waters); and 

 Consenting status (i.e. how the project identified relate to the two near-

shore projects in the consenting process). 

A tiered approach to the consideration of plans and projects has been adopted, 

based upon the consenting stage at which each windfarm currently sits within the 

planning and consenting process. Therefore, the windfarm projects have been 

categorised into the following tiers: 

 

 Tier 1- Projects operational or under construction; 

 Tier 2- Projects with consent authorised; and 

 Tier 3- Projects with planning application submitted  

 Tier 4 - Projects with planning application in preparation and/or sta-

tus uncertain. 

 

This tiered approach provides a straightforward way of presenting the assess-

ment with particular focus on the confidence that can be drawn from various 

mortality estimates. Where a project is in initial stages of planning, there may be 

some uncertainty over whether the Project will lead to consent and subsequent 

construction / operation of turbines. Furthermore, where no site specific ornitho-

logical data has been published lower levels of confidence can be drawn over 

final in-combination displacement or mortality estimates.  

 

Table 16 presents the results of initial screening of Projects to be considered 

cumulatively. These are also shown in Figure 11. In addition to the presentation 

of the Projects into one of the four tiers as detailed above, the size (in MW) of the 

project is detailed and most critically, whether data on Common Scoter dis-

placement is available from the EIA documents submitted or from other sources. 

All information regarding the geographical location and consenting status of pro-

jects was retrieved from the online 4C Offshore ‘Offshore Windfarms Database’
9
 

information resource. 

 

                                                      
9
 http://www.4coffshore.com/offshorewind/ 

http://www.4coffshore.com/offshorewind/
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Where no data exists on Common Scoter displacement for a given assessment, 

no attempt has been made to model displacement impacts from these projects 

and the project is not considered further. While it is anticipated that some of 

these projects are located in areas where Common Scoters are not abundant 

and there is no likelihood of a material contribution to any cumulative impact, this 

may not be the case for all. It is notable, for instance that few data exists on dis-

placement for German projects no matter their status in the consenting process. 

 

The next step taken in the screening process is to summarise cumulative dis-

placement impacts where the data is given and also mortality predictions. These 

are summarized in Table 17. Very few projects attempted to quantify the effects 

of displacement by estimating resultant mortality. Whilst it is recognized that 

significant data sets exist for some projects from post-consent monitoring, where 

data on displacement and/or mortality of Common Scoter exists which a project 

was consented or from data forming primary application information, this is given 

priority to inform the cumulative assessment. The source documents on which 

the data was derived is indicated in Table 17.  

 

Also provided in Table 17 are details on the assessment method used to calcu-

late displacement – no attempt is made to turn this data into a ‘common curren-

cy’ (see NIRAS 2015) and methods applied are highly variable in terms of many 

parameters. Finally, the survey method used for the baseline data collection are 

detailed; these are predominantly aerial surveys although boat-based surveys 

were applied to a small number of projects. 
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Figure 11. Projects considered for cumulative assessment
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Table 16. Projects considered for cumulative assessment and their displacement data availability 

Consenting phase Windfarm Country Assessment tier Total 

planned MW 

Displacement data 

availability?  

Tier 1 

Operational Horns Rev 1 Denmark 1 160 Y 

Operational Horns Rev 2 Denmark  1 209.3 Y 

Operational Anholt Denmark 1 399.6 N 

Operational Rødsand 2 Denmark 1 207 N 

Operational Nysted Denmark 1 165.6 Y 

Operational Butendiek Germany 1 288 N 

Operational Amrumbank West Germany 1 288 N 

Operational Nordsee Ost Germany 1 295.2 N 

Operational Meerwind Ost/Süd Germany 1 288 N 

Operational EnBW Baltic 2 Germany 1 288 N 

Operational EnBW Baltic 1 Germany 1 48.3 N 

Operational Lillegrund Sweden 1 110.4 N 

Tier 2 

Consent authorised Kattegat Offshore Sweden 3 282 N 

Consent authorised Horns Rev 3 Denmark 2 400 Y 

Consent authorised Arkona-Becken Sudost Germany 2 385 N 

Consent authorised Taggen Vindpark Sweden 2 300 N 
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Consenting phase Windfarm Country Assessment tier Total 

planned MW 

Displacement data 

availability?  

Consent authorised Stora Middelgrund Sweden 2 864 N 

Tier 3 

Application submitted Kreigers Flak  Denmark 2 610 Y 

Application submitted Kaskasi II Germany 3 210 N 

Application submitted Baltic Power Germany 3 500 N 

Application submitted KASKASI Germany 3 320 N 

Application submitted Beta Baltic Germany 3 150 N 

Application submitted Södra Midsjöbanken Sweden 3 2100 N 

Application submitted Blekinge Offshore AB Sweden 3 2500 N 

Application submitted Kattegat Offshore Sweden 3 282 N 

Tier 4 

Early planning Vesterhav Nord Denmark 4 200 Y 

Early planning Vesterhav Syd Denmark 4 200 Y 

Early planning Bornholm Denmark 4 50 Y 

Early planning Sæby Denmark 4 200 Y 

Early planning Omø Syd Denmark 4 320 Y 

Early planning Jammerland Bugt  Denmark 4 240 N 
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Table 17: Common Scoter displacement estimates from projects considered for cumulative assessment  

Windfarm Country Displaced 

Common 

Scoters 

Assessment method Survey method Mortality 

given 

Reference 

Tier 1  

Horns Rev 1 Denmark 0  Density maps (result from original EIA report) Aerial surveys No  Noer et al. 2000 

Horns Rev 2 Denmark  29,135 

(main) 

37.133 (alt) 

10,996 

100% in the two layouts  

+ a linear effect up to 2km.  

Gives modelled displacement maps 

Petersen et al. 2014 gives this as the signifi-

cant reduction (table 8) 

Aerial surveys from HR1+2  No DONG, 2006 

Petersen et al.2014 

Nysted Denmark 441 Indirectly given as OWF+4km Aerial surveys No Kehlert et al. 2007 

Butendiek Germany 718 

1,022 

1,361 

2,139 

4,104 

OWF area 

OWF + 500m 

OWF + 1000m 

OWF + 2000m 

OWF + 4000m 

This is density data –displacement data is not 

specifically given.  

Aerial and boat surveys  

They use the aerial survey data in 

assessment 

No BioConsult, 2012 

Tier 1 total 15,541   

Tier 2  
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Windfarm Country Displaced 

Common 

Scoters 

Assessment method Survey method Mortality 

given 

Reference 

Horns Rev 3 Denmark 2,808 

(cons) 

1,404 

(opp.) 

1,750  

100% in worst case windfarm layout + 500m 

50% in worst case windfarm layout + 500m 

Given in cumulative assessment  

10 Aerial surveys, 12 transects, 4 

km spacing 

No Energinet.dk, 2014 

Tier 1 & 2 total 18,375   

Tier 3   

Kreigers Flak  Denmark 26 ± 23 Apparently 100% displaced (not stated) Model distribution from historic boat 

and aerial surveys 

No Energinet.dk. 2015 

Tier 1 - 3 total 18,401   

Tier 4   

Vesterhav 

Nord 

Denmark 0 (8) 100% in windfarm area + 500m (+ 2km) 6 aerial surveys, 20 transects, 2 

km space. 

No NIRAS, 2015b 

Vesterhav Syd Denmark 674 100% up to 2 km. 6 aerial surveys, 18 transects, 2 

km space. 

No NIRAS, 2015c 

Bornholm Denmark 2 100% up to 2 km. 6 aerial surveys, 15 transects, 2 

km space. 

No NIRAS, 2015a 

Sæby Denmark 5,227 75% in windfarm, 50% in 3 km buffer 5 aerial surveys, 40 transects, 2 

km space. GAMs like Se-

jerø/Smålandsfarvandet 

1,450 Ramböll, 2015 
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Windfarm Country Displaced 

Common 

Scoters 

Assessment method Survey method Mortality 

given 

Reference 

Omø Syd Denmark 4,231  90% up to 2km buffer. 5 aerial surveys, 13 transects, 

2km space. 

10% of dis-

placement 

(432) 

Orbicon, 2015 

Tier 1 - 4 total 28,517   
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Sejerø Bugt and Smålandsfarvandet are themselves categorized as Tier 4 pro-

jects, however they are both expected to be consented / constructed concurrent-

ly. Therefore, the estimated displacement from both projects are added to the 

totals under each tier in Table 17.  

 

Table 18. Common Scoter displacement estimates from project tiers cumulative-

ly with Sejerø Bugt or Smålandsfarvandet 

Windfarm Worst 

case 

dis-

place-

ment 

Total 

with 

Tier 1 

Total 

with 

Tiers 1-

2 

Total with 

Tiers 1-3 

Total 

with 

Tiers 1-

4 

Sejerø Bugt 150 MW 

and Smålandsfarvandet 

200 MW 

14,217 29,758  32,592  32,618 42,734  

Sejerø Bugt 200 MW 

and Smålandsfarvandet 

150 MW 

14,141 29,682  32,516  32,542  42,658 

 

Table 18 above presents the worst case scenarios for Sejerø Bugt (displacement 

in spring period) and Smålandsfarvandet (displacement in winter period) com-

pared with construction scenarios. A total of 42,734 Common Scoters are pre-

dicted to be displaced when projects in all tiers are considered when including 

Sejerø Bugt constructed to 150 MW and Smålandsfarvandet constructed to 200 

MW. When considering the reverse construction scenarios i.e. 200 MW for Se-

jerø Bugt and 150 MW for Smålandsfarvandet this results in a slightly lower val-

ue of 42,658 displaced scoter. When considering only those projects that are 

operational or have gained consent (i.e. Tiers 1 -2), 32,592 scoters are predicted 

to be displaced cumulatively with the construction scenarios of 150 MW and 200 

MW at respectively Sejerø Bugt and Smålandsfarvandet, and for the reverse 

construction scenario 32,516 displaced cumulatively.. 

 

As with the assessments of Sejerø Bugt and Smålandsfarvandet alone, a range 

of mortality rates are applied to the displacement predictions (Tables 19 and 20).  

 

Table 19: Cumulative Common Scoter predicted mortality as a result of dis-

placement from a 150 MW windfarm at Sejerø Bugt and 200 MW windfarm at 

Smålandsfarvandet for combined with projects in tiers 1-4 

Season 
% mortality 

1 5 10 15 20 

Tier 1 298 1,488 2,976 4,464 5,952 

Tiers 1-2 326 1,630 3,259 4,889 6,518 

Tiers 1-3 326 1,631 3,262 4,893 6,524 

Tiers 1-4 427 2,137 4,273 6,410 8,547 



  

 

 

 

 
45 Energinet.dk www.niras.com 

www.au.dk 

 

 

Table 20: Cumulative Common Scoter predicted mortality as a result of dis-

placement from a 200 MW windfarm at Sejerø Bugt and 150 MW windfarm at 

Smålandsfarvandet for combined with projects in tiers 1-4 

Season 
% mortality 

1 5 10 15 20 

Tier 1 297 1,484 2,968 4,452 5,936 

Tiers 1-2 325 1,626 3,252 4,877 6,503 

Tiers 1-3 325 1,627 3,254 4,881 6,508 

Tiers 1-4 427 2,133 4,266 6,399 8,532 

 

8.3. Assessment against biogeographical population 

At the highly precautionary worst case, when all projects are considered and the 

upper level of mortality considered in this Report ( 20%) is applied, then 8,547 

scoters will die as a result of displacement with the construction scenarios of 150 

MW and 200 MW at respectively Sejerø Bugt and Smålandsfarvandet. For a 

reversal of the construction scenarios at Sejerø Bugt and Smålandsfarvandet, 

then 8,532 scoters will die as a result of displacement. This represents an f value 

of 0.14 of the flyway / Danish national population (and also represents c. 1.4% of 

the population) for both construction scenarios at Sejerø Bugt and Smålands-

farvandet. 

 

This is apparently sustainable (notwithstanding limitations regarding the applica-

tion of PBR and the absence of data from some projects within the search area) 

due to the currently stability of the population which may lead to a f value of 0.5 

being deemed appropriate. When a mortality rate of 10% is applied (i.e. the max-

imum rate recommended by Natural England) 4,273 Common Scoters are pre-

dicted to suffer mortality with the construction scenarios of 150 MW and 200 MW 

at respectively Sejerø Bugt and Smålandsfarvandet. For a reversal of the con-

struction scenarios at Sejerø Bugt and Smålandsfarvandet, then 4,266 scoters 

will die as a result of displacement. This represents an f value of 0.07. of the 

flyway / Danish national population (and also represents c. 0.7% of the popula-

tion) for both construction scenarios at Sejerø Bugt and Smålandsfarvandet. 

 

When considering only those projects that are operational or have gained con-

sent (i.e. Tiers 1 -2), 6,518 scoters are predicted to be displaced cumulatively 

with Sejerø Bugt 150 MW / Smålandsfarvandet 200 MW and 6,503 displaced 

cumulatively with Smålandsfarvandet 150 MW / Sejerø Bugt 200 MW at 20% 

mortality. These represents an f value of 0.11 for both construction scenarios at 

Sejerø Bugt and Smålandsfarvandet (and 1.09% of the biogeographical popula-

tion). When a lower mortality rate of 10% is applied (i.e. the maximum rate rec-

ommended by Natural England) 3,259 and 3,252 Common Scoters are predicted 

to suffer mortality which both represent an f value of 0.05.  
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 ADJUSTED FOOTPRINT SCENARIO 9.

The conclusion presented in this report suggest that when applying precaution-

ary mortality rates and / or PBR, there is a no likelihood of a significant effect on 

the flyway / national population of Common Scoter from the Sejerø Bugt and 

Smålandsfarvandet proposed windfarms alone. It is also deemed that there is 

low potential for a significant impact on the population on a cumulative basis 

when considering other that have assessed Common Scoter. There is residual 

uncertainty surrounding these conclusions surrounding the Appropriate Assess-

ment on the Sejerø Bugt og Nekselø SPA, if displacement of Common Scoter 

from the spring period is compared to the SPA. Therefore Energinet.dk have put 

forward an ‘adjusted footprint scenario’ for Sejerø Bugt Offshore Windfarm which 

aims to highlight a zone within the development area which has the potential to 

minimise displacement impacts on Common Scoter. The scenario is indicated in 

Figure 12 and focuses on the western extent of the defined development area 

and covers 34.05 km
2
. 

 

Figure 12. Adjusted footprint scenario of the proposed Sejerø Bugt Windfarm 

 

 

 

 

Following the same methodology as presented earlier in this report, Common 

Scoter population estimates have been derived for four key seasons; these are 

presented in Table 21. 
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Table 21: Common Scoter predicted displacement from adjusted footprint sce-

nario of Sejerø Bugt Offshore Windfarm. 

Season 

Mean estimated number of 

birds per survey in the Sejerø 

Bugt survey area 

Number of birds dis-
placed from Adjusted 

Footprint Scenario 

Summer 10,176 570 

Autumn 4,740 257 

Winter 13,292 785 

Spring 91,601 6,745 

 

As with the 150 MW and 200 MW scenarios that form the basis of this report, the 

spring period provide the worst case in terms of scoter displacement from the 

adjusted footprint scenario. A predicted of 6,745 birds displaced represents a 

reduction of 1,464 (17.8%) birds from the 200 MW scenario and 1,329 (16.4%) 

from the 150 MW scenario.  

 

Table 22 presents a matrix of the mortality rates presented in this report and also 

values of 10 -100% apportioning of scoters to the SPA. Highlighted are where 

resultant level mortality results in either of the following: 

 

(1) A breach of the PBR threshold at f = 0.5 

(2) A breach of PBR at f = 0.4 

(3) Mortality exceeds a 1% increase in background mortality 

 

Table 22: Common Scoter predicted mortality arising from displacement from 

adjusted footprint scenario of Sejerø Bugt Offshore Windfarm in the spring period 

with respect to the proportion of birds apportioned to Sejerø Bugt og Nekselø 

SPA designated population. 
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% mortality 

1 5 10 15 20 

10 7 34 67 101 135 

20 13 67 135 202 270 

30 20 101 202 304 405 

40 27 135 270 405 540 

50 34 169 337 506 675 

60 40 202 405 607 809 

70 47 236 472 708 944 

80 54 270 540 809 1079 

90 61 304 607 911 1214 

100 67 337 675 1012 1349 
Input data: Estimated number of birds displaced for 
the Spring period (6,745) 

 >1% increase in back-
ground mortality 

Reference population: Sejerø Bugt og Nekselø SPA 
= 15,517 individuals 

 exceeds PBR threshold 
value when f =0.4 

 exceeds PBR threshold 
value when f =0.5 
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Table 22 indicates that displacement of Common Scoter from the adjusted foot-

print scenario, PBR at f=0.5 is only exceeded under increasingly extreme cir-

cumstances (when compared to 150 and 200 MW scenarios). The lowest 

breaches of the PBR would either involve mortality of 20% and apportioning of 

60% or 100% apportioning and 15% mortality (compared to 20/50% or 100/10% 

for the non-adjusted scenarios).  

 

Arbitrary thresholds of 1% of either/both the population or background mortality 

have also been applied in other windfarm determinations to guide the level of 

impact. The 1% value of the SPA is 155 birds. The assumptions required to con-

clude a level of Common Scoter mortality below this value are 5% mortality and 

40% apportioning (30% apportioning for non-adjusted scenarios) or 1-2% mortal-

ity and 100% apportioning. Either of these scenarios could be found to be not 

unrealistic. 

 

The analysis of Common Scoter displacement from the adjusted footprint sce-

nario of the proposed Sejerø Bugt Offshore Windfarm has added further confi-

dence to the assessment on the integrity of Sejerø Bugt og Nekselø SPA.  
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 DISCUSSION AND CONCLUSIONS 10.

 

10.1. Introduction to the discussion 

The assessment of Common Scoter displacement in this report has focused on 

impacts from Sejerø Bugt and Smålandsfarvandet Offshore Windfarms alone 

and cumulatively with other projects and has also provided an update to the Ap-

propriate Assessment of Sejerø Bugt og Nekselø SPA. This section includes a 

holistic approach to the discussion and conclusions of the main findings in this 

report. 

 

This assessment include stages of the analysis, with which there are variance in 

the degree of certainty or confidence that can be drawn in the data or technique 

applied. These discussions and conclusions are structured in a hierarchy in de-

creasing levels of certainty. Uncertainty is described for two key areas of the 

assessment: 

(1) The fate (mortality) of displaced Common Scoters 

(2) The appropriate metric to apply to test significance of the impact (i.e. 

PBR or 1% thresholds) 

There is considered to be a notable degree of confidence in determining the 

number (and worst case) of Common Scoter likely to be displaced from the pro-

posed windfarms applying data from Petersen et al. (2014). This Report has also 

defined a useful seasonal approach to determining the worst case scenario for 

the EIA assessment. Further, a precautionary approach has been applied to 

identify a theoretical worst case of displacement using the defined footprint of the 

windfarms within the original development boundary extent. Whilst this theoreti-

cal worst case is unlikely to represent a scenario economically appropriate for 

development, it provides an upper ceiling of potential impacts on Common Sco-

ter from which interpretation can be made. 

 

The key conclusions that can be drawn from investigating the number of scoter 

displaced (without further stages of the analysis i.e. mortality) against 1% popu-

lation thresholds are shown in Section 10.2. 

 

As discussed elsewhere in this Report, there is little or no published information 

on the likely fate of displaced seabirds from windfarm footprints and none specif-

ically pertaining to Common Scoter. In order to apply reliable mortality rates (and 

PBR values as detailed below), in a fully robust manner, more solid knowledge of 

population size, sub-population delineation and population dynamics than cur-

rently available is sought. However, certain authorities (e.g. Natural England in 

the UK) have proposed a range of mortality rates that they deem to be reasona-

bly precautionary. Section 10.3 explores the conclusions that can be drawn in 

terms of assessment against the flyway population thresholds when a range of 

mortality rates are applied to the estimation of displacement. 
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Thirdly, Section 10.4 explores conclusions that may be drawn if PBR is applied 

to the estimates of Common Scoter mortality. The limitations of PBR have been 

highlighted in NIRAS (2015) as well as in this Report. The challenges in using 

PBR to estimate the removal potential of the Western Palaearctic Common Sco-

ter flyway population led to the suggestion of considering a more holistic ap-

proach to inform the assessment of Common Scoter displacement. 

  

When calculating a ‘removal’ potential of a flyway population, the calculated 

amount will ideally describe the amount of extra anthropogenic take from the 

flyway population as a whole, including mortality from sources other than off-

shore windfarms and along the entire flyway. It has not been possible to include 

such data in the calculations made in this report. 

 

While recognising the shortcomings in the use of PBR values and the estimation 

of mortality from displaced birds, this report provides a re-assessment of dis-

placement of Common Scoter from Sejerø Bugt and Smålandsfarvandet Off-

shore Windfarms.  

 

 

10.2. Displacement estimates and assessment against flyway population 

10.2.1. Sejerø Bugt and Smålandsfarvandet alone 

Both Sejerø Bugt Offshore Windfarm and the Smålandsfarvandet Offshore Wind-

farm are situated in an area with a high density of Common Scoters, particularly 

during winter and spring. The calculated number of displaced Common Scoters 

from the windfarm site and the 5 km buffer were highest for these two seasons. 

For Smålandsfarvandet the calculated number of displaced Common Scoters 

was just around 1% of the flyway population, as calculated for the mean for the 

winter situation, 1.11% for the 200 MW solution and 0.99% for the 150 MW solu-

tion. For the Sejerø Bugt Offshore Windfarm the calculated number of displaced 

Common Scoters was highest for the spring situations, with 1.37% displaced by 

the 200 MW windfarm solution, and 1.35% displaced by the 150 MW windfarm 

scenario.  

10.2.2. Cumulative 

When considering the amount of displaced Common Scoters from the Sejerø 

Bugt and the Smålandsfarvandet Offshore Windfarms, in combination with wind-

farms in the German, Danish, Swedish offshore windfarms that hold concentra-

tions of Common Scoters, a total estimated number of more than 32,000 Com-

mon Scoters is reached when considering projects ahead in the planning pro-

cess (i.e. Tiers 1-2). This is equivalent to ca. 5% of the Common Scoter flyway 

population.  
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10.2.3. Conclusions 

Around 1% of the flyway population of Common Scoters are potentially being 

displaced from each of the two windfarms, as calculated on mean seasonal den-

sities and from a worst case windfarm layout. The 1% is considered to be a rela-

tively high number of displaced individuals.  

With an estimated displacement of approximately 5% of the Common Scoter 

flyway population across offshore windfarms in Germany, Denmark and Sweden 

that are considered cumulatively (projects in Tiers 1 -2), the current level of dis-

placement of the population is considerable. A majority of the estimated dis-

placement has or is occurring in Danish offshore windfarm sites. Since it is 

known that offshore windfarms displace Common Scoters, but the actual impact 

from the displacement on the population is unknown, it is considered a priority to 

reduce the displacement impact to a minimum where possible.  

The following sections explore the potential fate of displaced Common Scoters 

bearing in mind the assumption that not all individuals will die as a result of dis-

placement.  

 

10.3. Mortality estimations of displaced Common Scoter and assessment 

against flyway population 

10.3.1. Sejerø Bugt and Smålandsfarvandet alone 

There is little or no evidence on what displacement impacts may be for Common 

Scoter. Guided by the advice from a statutory nature conservation advisor in the 

UK (Natural England who propose generic rates of 1-10%), a range of mortality 

rates from 1 to 20% has been assumed for displaced Common Scoter in this 

assessment. This is considered to account for uncertainty regarding the notably 

sensitive Common Scoter and the variation in vulnerability through the annual 

cycle. Considering the uncertainty over species specific mortality as a result of 

displacement, this range is considered suitably precautionary for EIA require-

ments including the assumption that will cover the different periods of the Com-

mon Scoter lifecycle (e.g. moulting periods). The range of 1-20% therefore in-

cludes higher mortality rates than the generic range promoted by Natural Eng-

land (1-10%). Where, appropriate the discussion and conclusions in this section 

focus on the (likely) highly precautionary maximum 20% mortality rate applied in 

this Report and also the maximum 10% rate advocated by Natural England.  

The numbers of Common Scoter at risk of mortality do not surpass a 1% thresh-

old of the national population for any period of the annual cycle irrespective of 

the selected level of up to and including 20% mortality. This holds true at the 

predicted levels of displacement and extreme worst case of 20% mortality when 

summing (1) the predicted displacement mortality across each season and (2) 

both windfarms are considered. These observations are equally applicable to a 

1% threshold of the biogeographic migratory flyway population at its lower limit. It 
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should be noted that calculating a total annual mortality by summing the predict-

ed displacement mortality across each season is considered overly precaution-

ary with a more realistic expectation being to only consider the displacement 

impact in the “worst case” season. 

 

10.3.2. Cumulative 

The worst case scenarios for Sejerø Bugt (displacement in spring period) and 

Smålandsfarvandet (displacement in winter period) are compared with projects 

that are operational or have gained consent (i.e. Tiers 1 - 2). All projects are 

considered irrespective of the consenting stage at which each windfarm currently 

sits within the planning and consenting process. 

When considering only those projects that are operational or have gained con-

sent (i.e. Tiers 1 -2), mortality 6,518 scoters is predicted to occur cumulatively 

with Sejerø Bugt 150 MW / Smålandsfarvandet 200 MW and 6,503 when con-

sidered cumulatively with Smålandsfarvandet 150 MW / Sejerø Bugt 200 MW 

when applying the maximum mortality rate presented (20%). This represents c. 

1.1% of the flyway / Danish national population for both construction scenarios at 

Sejerø Bugt and Smålandsfarvandet. When the maximum level of mortality ad-

vocated by Natural England (10%) is applied then the proportion of Common 

Scoter predicted to die is below the 1% threshold for the population (0.54%). 

 

At the highly precautionary worst case, when all projects are considered and the 

upper level of mortality considered in this Report (20%) is applied, then 8,547 

scoters will die as a result of displacement with the construction scenarios of 150 

MW and 200 MW at respectively Sejerø Bugt and Smålandsfarvandet. For a 

reversal of the construction scenarios at Sejerø Bugt and Smålandsfarvandet, 

then 8,532 scoters will die as a result of displacement. This represents c. 1.4% of 

the flyway / Danish national population for both construction scenarios at Sejerø 

Bugt and Smålandsfarvandet. When the maximum level of mortality advocated 

by Natural England (10%) is applied then the proportion of Common Scoter pre-

dicted to die is below the 1% threshold for the population (0.7%). 

 

10.3.3. Conclusions 

(1) The numbers of Common Scoter at risk of mortality following displace-

ment at both windfarms alone does not surpass a 1% threshold of the 

national / flyway population for any period of the annual cycle irrespec-

tive of the selected level of up to and including a highly precautionary 

20% mortality rate.  

(2) For Sejerø Bugt and using the highest predicted mortality, in this case 

that predicted for the spring season, based on the most precautionary 

mortality rate (20%), the predicted mortality arising from displacement in 

this analysis for a 200 MW worst case scenario is 1,642 birds. 
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(3) For Smålandsfarvandet and using the highest predicted mortality, in this 

case that predicted for the spring season, based on the most precau-

tionary mortality rate (20%), the predicted mortality arising from dis-

placement in this analysis for a 200 MW worst case scenario is 1,229 

birds. 

(4) At the worst case, when all projects considered cumulatively are includ-

ed and mortality is assumed to be a highly precautionary 20%, then 

8,547 scoters will die as a result of displacement with the construction 

scenarios of 150 MW and 200 MW at respectively Sejerø Bugt and 

Smålandsfarvandet, and for the reverse construction scenario 8,532 sco-

ters will die cumulatively. This represents c. 1.4% of the flyway / Danish 

national population for both construction scenarios at Sejerø Bugt and 

Smålandsfarvandet. 

(5) When considering only those projects that are operational or have 

gained consent (i.e. Tiers 1 - 2) and mortality is assumed to be a highly 

precautionary 20%, then, 6,518 scoters will die as a result of displace-

ment with the construction scenarios of 150 MW and 200 MW at respec-

tively Sejerø Bugt and Smålandsfarvandet, and for the reverse construc-

tion scenario 6,503 will die cumulatively. This represents c. 1.09% of the 

flyway / Danish national population for both construction scenarios at Se-

jerø Bugt and Smålandsfarvandet. 

(6) When the maximum level of mortality advocated by Natural England 

(10%) is applied then the proportion of Common Scoter predicted to die 

cumulatively is below the 1% threshold for the population (0.54% for pro-

jects in Tiers 1-2 and 0.7% for projects in Tiers 1-4). 

 

 

10.4. Potential Biological Removal 

10.4.1. Sejerø Bugt and Smålandsfarvandet alone 

For Sejerø Bugt and Smålandsfarvandet using the highest predicted mortality, in 

this case that predicted for the spring and winter season respectively, based on 

the most precautionary mortality rate (20%) and the maximum advocated rate by 

Natural England (10%), the predicted mortality arising from displacement in this 

analysis for the worst case construction scenario has been compared with the 

PBR of the biogeographical / national population. 

At Sejerø Bugt for the worst case scenario of the spring season and based on 

the most precautionary mortality rate (20%), the predicted mortality arising from 

displacement in this analysis for a 150 MW worst case scenario is 1,615 birds 

which is equivalent to a PBR with f = 0.0261. At the maximum advocated mortali-

ty rate by Natural England (10%), mortality is predicted to be 808 birds (f = 

0.013).  
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 For a 200 MW worst case scenario mortality at 20% leads to the death of 1,642 

birds which is equivalent to a PBR with f = 0.0265. At the maximum advocated 

mortality rate by Natural England (10%), mortality is predicted to be 821 birds (f 

= 0.013).  

 

At Smålandsfarvandet for the worst case scenario of the winter season and 

based on the most precautionary mortality rate (20%), the predicted mortality 

arising from displacement in this analysis for a 150 MW worst case scenario is 

1,186 birds which is equivalent to a PBR with f = 0.0192. At the maximum advo-

cated mortality rate by Natural England (10%), mortality is predicted to be 593 

birds (f = 0.0094).  

 

For a 200 MW worst case scenario mortality at 20% leads to the death of 1,229 

birds which is equivalent to a PBR with f = 0.0199. At the maximum advocated 

mortality rate by Natural England (10%), mortality is predicted to be 615 birds (f 

= 0.0099).  

10.4.2. Cumulative 

The PBR of the biogeographical / national population is compared with the high-

est predicted mortality of worst case scenarios for Sejerø Bugt (displacement in 

spring period) and Smålandsfarvandet (displacement in winter period) cumula-

tively with projects that are operational or have gained consent (i.e. Tiers 1 - 2). 

All projects are considered irrespective of the consenting stage at which each 

windfarm currently sits within the planning and consenting process. 

The currently stability of the biogeographical / national population may lead to a 

recovery factor (f) value of 0.5 being deemed appropriate. 

10.4.3. Conclusions 

(1) For Sejerø Bugt and using the highest predicted mortality, in this case 

that predicted for the spring season, based on the most precautionary 

mortality rate (20%), the predicted mortality arising from displacement in 

this analysis for a 200 MW worst case scenario is equivalent to a PBR 

with f = 0.04 with respect to the biogeographical / national population. 

Therefore, during no season is the species predicted to suffer mortality 

from displacement exceeding the PBR for the national and biogeograph-

ic migratory flyway populations even at such a high mortality rate. 

(2) For Smålandsfarvandet and using the highest predicted mortality, in this 

case that predicted for the winter season, based on the most precau-

tionary mortality rate (20%), the predicted mortality arising from dis-

placement in this analysis for a 200 MW worst case scenario is 1,229 

birds which is equivalent to a PBR with f = 0.0199 with respect to the bi-

ogeographical/national population. Therefore, during no season is the 

species predicted to suffer mortality from displacement exceeding the 

PBR for the national and biogeographic migratory flyway populations 

even at such a high mortality rate.  
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(3) For the cumulative assessment, using the worst case, when considering 

only those projects that are operational or have gained consent (i.e. Ti-

ers 1 - 2), and mortality is assumed to be the highly precautionary 20%, 

the predicted mortality of scoters as a result of displacement for both 

construction scenarios at Sejerø Bugt and Smålandsfarvandet is equiva-

lent to a PBR with f = 0.11 with respect to the biogeographical / national 

population. The value is considerably below f = 0.5 which is potentially 

appropriate for a stable population. Therefore, if PBR was to be consid-

ered appropriate to make judgements on the sustainability of the popula-

tion no significant effect on the national or biogeographic migratory fly-

way population would be concluded on this basis (even if applying the 

highest of the mortality rates presented in this report).  

(4) For the cumulative assessment, using the worst case, when all projects 

are considered (i.e. Tiers 1 - 4) and mortality is assumed to be the highly 

precautionary 20%, the predicted mortality of scoters as a result of dis-

placement for both construction scenarios at Sejerø Bugt and Smålands-

farvandet is equivalent to a PBR with f = 0.14 with respect to the biogeo-

graphical flyway / national population. This value is considerably below f 

=0.5 which is potentially appropriate for a stable population. Therefore, if 

PBR was to be considered appropriate to make judgements on the sus-

tainability of the population no significant effect on the national or bioge-

ographic migratory flyway population would be concluded on this ba-

sis(even if applying the highest of the mortality rates presented in this 

report). 

 

10.5. Appropriate Assessment of Sejerø Bugt og Nekselø SPA 

10.5.1. Displaced birds from Sejerø Bugt Offshore Windfarm 

The worst case scenario for Sejerø Bugt Offshore Windfarm has been defined 

for the spring period (200 MW windfarm scenario) when there is the potential for 

8,209 Common Scoter to be displaced. This number would represent a signifi-

cant 52.9% of the Sejerø Bugt and Nekselø SPA cited population of Common 

Scoter (15,517 individuals). However, the proposed windfarm lies over 5 km from 

the SPA boundary and is therefore not expected to displace birds directly with 

the SPA. The population of Common Scoter within the region is highly mobile, 

with notable shifts in distribution between both seasons and years. Therefore, 

however some connectivity would be expected to occur between these adjacent 

sites, though as to the proportion of the birds this corresponds to of those dis-

placed or may be displaced into the SPA, it remains supposition. Two areas of 

key uncertainty have been investigated in terms of determining the extent of the 

impact on the integrity of the SPA, namely the fate of the displaced birds (i.e. 

mortality rate as discussed above) and the number of birds that can be directly 

apportioned to the SPA. These are both discussed further below. 
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10.5.2. Mortality, apportioning and PBR 

At 20% mortality the worst case displacement (8,209 birds in spring as described 

above) represents 1,642 individuals, representing 10.6% of the SPA population 

(should all displaced scoters in a worst case scenario be considered to be repre-

sentatives of the SPA). At 10% mortality (the maximum rate advocated by Natu-

ral England) it would represent 821 individuals (or 5.3% of the SPA). 

 

It is clear that with respect to Common Scoter, the SPA supports a proportion of 

the habitat suitable for the species in the region and hence a proportion of a 

wider Common Scoter population. Therefore, it is very unlikely that the all sco-

ters displaced from the windfarm will relate to the SPA, although there are limited 

opportunities to apply any meaningful ‘apportioning’ technique. The 1% value of 

the SPA population is 155 birds, meaning that for the impact to be below this 

value when applying 20% mortality, 9.5% birds would need to be apportioned to 

the SPA (at 10% mortality this would be 19%) when using peak spring displace-

ment estimates.  

 

Further analysis is presented on a PBR of the SPA where at a recovery factor of 

f =0.5 (representing a stable population) is of 800 birds. For the peak spring level 

of displacement the lowest breaches of the PBR would either involve mortality of 

20% and apportioning of 50%, or 100% apportioning and 10% mortality. It is 

considered that such scenarios are unlikely bearing in mind the extensive re-

gional distribution of Common Scoters and also the maximum mortality rates 

applied by regulators in other windfarm determinations (e.g. Natural England, 

2014). 

10.5.3. Adjusted footprint scenario 

As adjusted footprint scenario has been investigated in response to some uncer-

tainty over the impacts on the SPA. This has sought to identify a western devel-

opment zone away from major concentrations of Common Scoter.  

For the highly precautionary (albeit peak) displacement estimate, the assump-

tions required to conclude a level of Common Scoter mortality below the 1% 

threshold are 5% mortality and 40% apportioning (30% apportioning for non-

adjusted scenarios) or 1-2% mortality and 100% apportioning. Either of these 

scenarios may not be found to be unrealistic. 

10.5.4. Conclusions 

(1) The worst case displacement scenario for Sejerø Bugt Offshore Wind-

farm has been defined for the spring period when a peak of 8,209 Com-

mon Scoter are predicted to be displaced. Before considering mortality 

and apportioning, this represents a significant proportion of the SPA 

population (52.9%).  

(2) When considering a precautionary 20% mortality rate, 1,642 of the 8,209 

birds displaced are predicted to die; this represents 10.6% of the SPA 

cited population.  
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(3) The 1% value of the SPA population is 155 birds, meaning that for the 

impact to be below this value when applying 20% mortality, a likely pre-

cautionary 9.5% birds would need to be apportioned to the SPA (at 10% 

mortality this would be 19%) for the threshold to be breached.  

(4) The PBR for the SPA as calculated in this report is 800 birds at f=0.5. 

Therefore, should the PBR method be followed, PBR at f=0.5 is only ex-

ceeded under relatively extreme circumstances for spring displacement. 

The lowest breaches of the PBR would either involve mortality of 20% 

and apportioning of 50% or 100% apportioning and 10% mortality. Such 

scenarios may be considered unlikely bearing in mind the extensive re-

gional distribution of Common Scoters and also the maximum mortality 

rates applied by regulators in other windfarm determinations (e.g. 10% in 

Natural England, 2014). 

 

 

10.6. Summary and key conclusions 

On the basis of either a 1% threshold of the Danish national / biogeographical 

flyway population or a PBR threshold, there is for Common Scoter considered to 

be no likelihood of a significant impact from either Sejerø Bugt or Smålands-

farvandet Offshore Windfarms alone, even when accounting for a precautionary 

mortality rate of up to 20%. 

 

On the basis of either a 1% threshold of the Danish national / biogeographical 

flyway population or a PBR threshold, there is for Common Scoter considered to 

be no indication of a significant impacts from projects in Tiers 1 and 2 considered 

cumulatively with Sejerø Bugt or Smålandsfarvandet Windfarms alone, when 

applying high mortality rate of up to 18%. The total quantity of Common Scoters 

displaced cumulatively does however remain at a high and concerning level 

(32,515 for Tiers 1-2), so that if a higher mortality rate is maintained, little ‘head-

room’ remains subsequent to the development of Sejerø Bugt and Smålands-

farvandet.  

 

The peak seasonal displacement of Common Scoter at Sejerø Bugt occurs dur-

ing spring where up to 8,209 individuals are predicted to be displaced (200 MW 

scenario). With regards to the Appropriate Assessment of Sejerø Bugt og 

Nekselø SPA it is concluded that on the basis of the application of PBR, the rec-

ommended threshold is only exceeded under relatively extreme circumstances. 

The lowest breaches of the PBR would either involve mortality of 20% and ap-

portioning of 50% or 100% apportioning and 10% mortality. When assessing 

against the 1% threshold of the SPA (which is 155 birds),for the impact to be 

below this value when implementing a 20% mortality, 9.5% birds would need to 

be apportioned to the SPA (at 10% mortality this would be 19%). The adjusted 

footprint scenario reduces the requirement for a less precautionary level of as-

sumptions to lead to a breach of the 1% threshold (e.g. 5% mortality and 40% 

apportioning or 1-2% mortality and 100% apportioning). Therefore, should the 
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spring displacement estimate be applied to the SPA then an adverse effect on 

integrity cannot be ruled out. As noted previously, the SPA is designated for a 

wintering feature of Common Scoter; if the lower displacement estimates from 

the proposed windfarm are applied rather than the spring peak, the above con-

clusion on the SPA would be altered to a lower level of impact. 
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 PERSPECTIVATION 11.

Further to the assessment the following may be considered by the Danish regu-

lators.  

 

In some western European countries decisions on OWFs in relation to displace-

ments of birds have been based on estimated percentage of a flyway population 

or in some cases in relation to national population levels. In Germany for in-

stance, Baltic offshore windfarms have been rejected because more than 1% of 

the national German population of a given bird species was assumed to be dis-

placed by the windfarm. Regulators in the UK, on the other hand, have applied 

1% of populations (or 1% change in baseline mortality) to define the sensitivity or 

importance of a given number of a seabird species such as Common Scoter. A 

generic mortality rate of between 1 and 10% has then been recommended to be 

applied to the displacement estimate. As no species specific rate has been pre-

sented for Common Scoter (a particularly vulnerable species) and nor was con-

sideration given to sensitive periods of the life cycle such as moulting, a widened 

range of up to 20% mortality have been referred to in this report.  

 

No set accepted limit for displacement of marine birds has been defined in Den-

mark. It is a broad recommendation of the authors that national guidelines if pos-

sible be developed to address seabird displacement and protection of important 

concentrations of moulting seaducks. 

 

The identified cumulative effect of displacement of approximately 5% of the 

Common Scoter flyway population across offshore windfarms in Germany, Den-

mark and Sweden (i.e. before mortality rates are applied), potentially leaving little 

headroom for future development of additional offshore windfarms along the 

flyway distribution of the species if future windfarms holding concentrations of 

Common Scoters. When 100% of the removal potential is taken from the flyway 

population (e.g. from offshore windfarm developments), there will in principle be 

no space available for further development of offshore activities in areas with 

Common scoter populations belonging to the flyway population. Thus it’s consid-

ered important to maximize offshore wind power capacity with minimal impact on 

sensitive species before a level of 100% removal potential has been reached. 

The potential impact from the Sejerø Bugt and the Smålandsfarvand Offshore 

Windfarms could potentially be mitigated by means of altering other anthropo-

genic impacts on the population. These impacts could be either direct or indirect 

effects on the population. Direct impacts are for instance hunting pressure on the 

Common Scoter population or by-catch of birds in gill nets fishery. Indirect ef-

fects could be human disturbances in the form of boat traffic. These effects could 

potentially mitigate for undesired effects from the presence of the two windfarms. 

Regulation of human activities in specific areas and periods could be one way of 

mitigation, while regulations in fishery and hunting activity could be a more direct 

way of mitigation. The national Danish hunting bag of Common Scoter was 8,400 
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birds in 2012/2013 (Asferg 2013). Of these 867 birds were bagged in the munici-

palities of Kalundborg and Odsherred, an area encompassing Sejerø Bugt and 

adjacent waters. The corresponding number for Smålandsfarvandet was 252 

individuals in the municipalities of Slagelse and Lolland.  

It is recommended that the authorities consider initiatives with the aim to achieve 

more information about for instance the Common Scoter population size and 

dynamic features (e.g. age-specific mortality, survival rates and reproduction 

rates) and moulting ducks that allow for more exact evaluations of the potential 

impact from offshore windfarms in the future. Likewise, strategic assessment of 

future offshore windfarm developments and thorough screening processes under 

a spatial planning framework is also considered helpful for the process. 
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APPENDIX 1. Discussion of the modelling approach used to derive 

density surface estimations of Common Scoters. 

The modelling approach used to derive density surface estimations of Common 

Scoters by individual surveys presents shortcomings in the data used for the EIA 

Sejerø Bugt and Smålandsfarvandet Offshore Windfarms (Zydelis & Heinänen 

2014 and Žydelis et al. 2015). This gives considerable cause for concern about 

the quality of the assessments, because the models generate the baseline densi-

ties that support the PBR and potential mortality estimations and hence support 

the entire discussion relating to impact assessment. 

 

The method section of the report states that it was decided not to include geo-

graphical coordinates as covariates in the model. It states: “Using coordinates in 

the distribution models forces the predictions to follow spatial distribution pat-

terns recorded during a survey (a snapshot). Coordinate use in the distribution 

models resembles simple interpolation without attempting to capture underlying 

causes that drive species distributions”. However, the absence of coordinates as 

covariates has resulted in extraordinarily poor fits, which inevitably generate 

density estimates that have little relationship to observed distributions and abun-

dance (see below). 

 

The report also states that the relationship between densities and environmental 

covariates was fitted over the entire data set of many surveys over several sea-

sons, accounting for the differences between surveys by including each survey 

as a categorical variable, while assuming that the relationships between densi-

ties and environmental variables are persistent over time. This is known not to be 

the case. 

 

Since the purpose of deriving surface covering density estimates from the study 

area was to evaluate the number of birds present in the windfarm area and its 

surroundings and hence determine the degree of potential displace, it is critically 

important that the derived density surface describe actual densities of birds for 

each individual survey.  

 

To exclude geographical covariates from the model parameters would be ac-

ceptable in a situation where the model proved effective at capturing the parame-

ters that determine the distribution of the birds with a high degree of confidence. 

Furthermore, relating densities to environmental covariates over combined over 

multiple survey data sets, and incorporating “Survey” as a categorical variable 

would be beneficial if the assumption that the relationship between density and 

environmental covariates are persistent between seasons was fulfilled. 

 

However, model outputs show that the environmental covariates used to model 

Common Scoter density in Sejerø Bugt and the Smålandsfarvand areas do not 

capture the factors affecting the distribution of the birds sufficiently well. As an 
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example, the modelled distribution of Common Scoters from the survey per-

formed in both areas on 11th April 2014 was strikingly different to the distribution 

of the birds observed in reality (Figures A and B). Incorporation of geographical 

coordinates as variables, preferably as a two-dimensional smooth of X and Y co-

ordinates could improve the model outputs greatly. Using geographical coordi-

nates as covariates does not exclude the use of other important covariates. By 

restricting the geographical covariate to have a maximum number of knots, for 

instance 5, (k=5), overfitting can be avoided. The benefit of including the geo-

graphical coordinates as covariates is that the model result reflects the actual 

distribution of the birds per survey, which is particularly beneficial in cases where 

the model lacks important factors that determine the distribution of the birds, as 

in this instance.  

 

The assumption that the relationships between density and environmental co-

variates are persistent throughout the annual cycle is highly questionable. The 

most important environmental covariate incorporated within the models used 

here was water depth. Water depth preferences shown by Commons Scoters are 

known to vary through the year. During the moulting season the birds lose their 

primaries (the outermost flight feathers) when they not only become flightless, 

but also may suffer reduced ability to dive for food (Fox et al. 2008). Common 

Scoter in Ålborg Bugt were present on shallowest waters during the moulting 

season from July to September, and gradually utilized deeper waters as the sea-

son progresses up until the spring migration in April (Petersen & Fox 2009). 

Thus, the relationship between density and water depth is not constant through 

the annual circle. The same is likely to be the case with the other covariates 

(seafloor slope, distance to land and current speed). 

 

For these reasons, probably in combination, the estimated distribution of the 

birds in the area can be seen to be in little agreement with the distribution of the 

actual observations.  
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Figure A 

 
 
 
Figure B 

 
 


