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6 Ornithology 

6.1 Introduction 

6.1.1 This chapter describes the ornithology baseline conditions and impact assessment for the 
proposed Creag Riabhach Wind Farm development.  The chapter details the methods used to 
establish the ornithological interest within the site and surrounding area and the process used to 
determine the nature conservation importance of the populations present.  It then sets out the likely 
significant effects on Valued Ornithological Receptors (VORs) during construction, operation and 
decommissioning and assesses the significance of potential effectss on populations at an appropriate 
biogeographical scale.  Means to mitigate any likely significant effects are proposed and a summary 
of residual effects is provided at the end of the chapter.  An assessment of likely significant effects on 
non-avian ecology is considered in Volume 1 of the ES Chapter 5:  Ecology and Nature Conservation. 

6.1.2 One of the key outcomes of a Sharing Good Practice conference organised by Scottish Natural 
Heritage (SNH) and the Royal Society for the Protection of Birds (RSPB) was the need for 
ornithological impact assessment chapters to be structured in a clear and transparent manner, 

preferably by species1.  In response to this feedback, this chapter adopts a format in which Baseline 
Description, Assessment of Potential Effects, Mitigation and Assessment of Significance are 
considered separately for each species or functional group. 

6.1.3 This chapter includes the following sections: 

 Assessment Approach – this section summarises the main issues scoped in or out of this 
assessment, preliminary ecological appraisal methods (including stakeholder consultation and 
desk study), baseline survey methods and assessment methodology; 

 Information gaps – this section highlights any information gaps or key data limitations; 

 Receptor Assessments – this section includes a description of baseline ornithology at the site, 
followed by assessment of likely significant effects (including cumulative effects) and 
proposed mitigation arranged per species or receptor; 

 Habitat Management Plan (HMP) – this section also includes proposed monitoring methods; 

 Summary of Residual Effects – an assessment of the significance of the effects of the 
Proposed Development after mitigation has been implemented; 

 Statement of Significance;  and 

 References. 

                                                
1
 SNH, RSPB. 09/09/2008.  Sharing Good Practice:  Assessing the impacts of wind farm developments on birds. 
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6.2 Assessment Approach 

6.2.1 The assessment approach was designed with reference to various relevant legislation, policy 
and guidance, and involved a number of stages.  Following best practice, a preliminary ecological 
appraisal (including ornithology) was completed to scope in the main issues, and scope out issues 
which did not require further consideration in order to complete an impact assessment (Benatt 2012).  
Targeted novel baseline surveys were then undertaken where necessary to provide a baseline to 
inform this assessment.  Finally an ornithological impact assessment was completed.  This approach 
and the methods employed are described in the following sections: 

 Legislation; 

 Summary of Main Issues; 

 Preliminary Ecological Appraisal; 

 Baseline Survey Methodology;  and 

 Impact Assessment Methodology. 

Legislation 

6.2.2 The following legislation, policy and guidance documents have been considered in assessing 
the ecological effects on non-avian ecology: 

 Directive 2009/147/EC on the Conservation of Wild Birds (the codified version of Council 
Directive 79/409/EEC as amended) (Birds Directive); 

 The Conservation (Natural Habitats, &c.) Regulations 1994; 

 Wildlife and Countryside Act 1981 (as amended); 

 Nature conservation (Scotland) Act 2004; 

 The Conservation (Natural Habitats, &c.) Amendment (Scotland) Regulations 2007; 

 Wildlife and Natural Environment (Scotland) Act 2011; 

 Highland Biodiversity Action Plan 2010-2013; 

 Electricity Works (EIA) (Scotland) Regulations 2000; 

 Guidance on the Electricity Works (Environmental Impact Assessment) (Scotland) 
Regulations 2000; 

 Guidance on the Electricity Works (Environmental Impact Assessment) (Scotland) 
Amendment Regulations 2008; 

 Scottish Executive Planning Advice Note 58:  Environmental Impact Assessment2; 

 Scottish Government Planning Advice Note 1/2013:  Environmental Impact Assessment; 

 Scottish Planning Policy 2010; 

                                                
2
 Superseded by Planning Advice Note 1/2013 after project had commenced. 
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 Scottish Executive National Planning Policy Guideline 6 (revised 2000):  Renewable Energy 
Development; 

 Scottish Planning Policy 6:  Renewable Energy; 

 A Handbook on Environmental Impact Assessment (SNH 2009a); 

 Guidelines for Ecological Impact Assessment in the United Kingdom (Institute of Ecology and 
Environmental Management [IEEM] 2006); 

 Guidelines for Preliminary Ecological Appraisal (Benatt 2012); 

 Birds of Conservation Concern 2009 (Eaton et al. 2009); 

 Survey Methods for Use in Assessing the Impacts of Onshore Wind Farms on Bird 
Communities (SNH 2010); 

 Bird Monitoring Methods (Gilbert et al. 1998); 

 Raptors:  A Field Guide to Survey and Monitoring (Hardey et al. 2009); 

 Barn Owl Survey Techniques (Barn Owl Trust 2001); 

 Barn Owl Conservation Handbook (Barn Owl Trust 2012); 

 Windfarms and Birds:  Calculating a theoretical collision risk assuming no avoiding action 
(SNH 2000); 

 Developing Field and Analytical Methods to Assess Avian Collision Risk at Wind Farms (Band 
et al. 2007); 

 Assessing Significance of Impacts from Onshore Windfarms on Birds Outwith Designated 
Areas (SNH 2006); 

 Birds and Wind Farms:  Risk Assessment and Mitigation (de Lucas et al. 2007); 

 Monitoring the Impact of Onshore Wind Farms on Birds (SNH 2009b);  and 

 Handbook of Biodiversity Methods (Hill et al. 2005). 

Summary of Main Issues 

6.2.3 A preliminary ecological appraisal was undertaken, in accordance with best practice guidelines 
(Benatt 2012), in order to identify ecological sensitivities requiring more detailed targeted baseline 
survey work.  This involved an initial site visit in August 2012, desk study and detailed stakeholder 
consultation.  The outcome of this scoped in the following specific issues which were required to be 
addressed so as to inform this assessment: 

 Birds associated with Special Protection Areas (SPAs) (particularly Caithness and Sutherland 
Peatlands SPA, but also considering Foinaven SPA, Lairg and Strath Brora Lochs SPA and 
Strath Carnaug and Strath Fleet Moors SPA); 

 Birds associated with Sites of Special Scientific Interest (SSSIs) (particularly Cnoc an Alaskie 
SSSI and Druim nam Bad SSSI, but also considering Loch Meadie Peatlands SSSI and Bad 
na Gallaig SSSI); 

 Golden eagle; 

 Hen harrier; 
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 Merlin; 

 Peregrine; 

 Red-throated diver; 

 Black-throated diver; 

 Black grouse;  and 

 Breeding upland waders. 

Preliminary Ecological Appraisal 

6.2.4 A preliminary ecological appraisal (including ornithology) was completed following best practice 
guidelines (Benatt 2012), and involved the following elements: 

 Site visit; 

 Desk study;  and 

 Stakeholder consultation. 

6.2.5 A walkover visit was undertaken by Chris Cathrine between 27
th
 and 29

th
 August 2012.  The 

survey aimed to provide an overview of the site, to determine surveys that will be required to inform 
an ecological assessment and to identify any obvious ecological sensitivities.  The visit also involved 
ground-truthing potential Vantage Point (VP) locations for the flight activity survey.  The walkover visit 
involved the surveyor walking over the site and surrounding area, focusing particular attention on 
areas of possible concern.  Areas of ecologically sensitive habitat, or with the potential to support 
species of conservation concern were noted, as were any species of particular conservation concern 
observed during the visit.  Discussions were also held with Pieter Bakker (Altnaharra Estate) to 
identify known ecological sensitivities and any access constraints. 

6.2.6 Data requests for information were made with Royal Society for the Protection of Birds (RSPB), 
Highland Raptor Study Group (HRSG), British Trust for Ornithology (BTO) and Highland Biological 
Recording Group (HBRG).  Responses are summarised in Table 6.1 below, and relevant data are 
included in the baseline accounts found elsewhere in this Chapter. 

Table 6.1  Data Search Summary 

Data Provider Result 

RSPB Data was provided and is considered in the relevant baseline descriptions. 

HRSG No data was provided. 

BTO Data available for this area is not at a resolution suitable to indicate whether 
species are present onsite or within relevant search areas, but can confirm 
presence in the wider area. 

HBRG Data was provided and is considered in the relevant baseline descriptions. 

 

6.2.7 A detailed consultation document was issued to Scottish Natural Heritage (SNH) and RSPB on 
20

th
 September 2012.  Both organisations were invited to comment on work completed to date and 

the proposed approach for progressing the site.  An open dialogue was maintained throughout the 
project, ensuring that any sensitivities identified during novel survey work were discussed.  In 
addition, a more general chapter was included in the formal Scoping report, and relevant responses 
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were received from Highland Council and Scottish Government Energy Consents and Deployment 
Unit (ECDU).  Table 6.2 provides a summary of consultation responses and action taken to address 
these. 

Table 6.2.  Stakeholder Consultation Summary 

Consultee Date Summary Specific Actions 

SNH 04/10/2012 Welcomed approach to surveys on site. 

Confirmed that relevant designated sites had been 
identified. 

Confirmed that survey approach and methods were 
acceptable, and very thorough. 

Noted that the Proposed Development site posed 
topographical difficulties with respect to Vantage 
Point (VP) locations, and that there were areas 
which did not achieve the 200m envelope around 
the site boundary suggested in SNH guidance 
(2010).  Requested further information on VP 
selection process. 

 

Noted that as mentioned in the consultation 
document, it would not be possible to undertake 
concurrent watches at VPs 2 and 3.  (This is 
because an observer at VP2 would be within the 
VP3 viewshed and so may influence bird flight 
activity.) 

Requested clarification that two observers would 
be used (one at each VP) when conducting 
concurrent watches at VPs 1 and 4. 

 

 

 

 

Full information was 
provided describing 
methods used to select 
VP locations, and 
restrictions (such as 
estate shooting, 
dangerous terrain, and 
protected species nest 
sites). 

 

 

 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Confirmed that a 
different surveyor would 
be present at each VP 
location when conducted 
concurrently. 

 12/10/2012 Confirmed that support approach to ornithology, 
including VP locations. 

Confirmed that agree with target species but 
suggested that recording waders during flight 
activity surveys was of limited value.  Advised that 
breeding bird surveys would provide more 
meaningful information on wader species. 

 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
As some wader species 
which may be present in 
the area (e.g. 
greenshank) are known 
to commute from nest 
sites to foraging areas, it 
was decided that waders 
would be included as 
target species during 
flight activity surveys. 

 13/12/2012 Formal scoping response.  Relevant advice 
additional to that previously provided is 
summarised below. 

Advised that site boundary used in Scoping Report 
included small areas of Caithness and Sutherland 

 

 

Ensured that no 
development is within 
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Consultee Date Summary Specific Actions 

Peatlands SPA and Cnoc an Alaskie SSSI. 

Advised that cumulative effects should be 
considered for designated sites and wider 
countryside. 

Advised that the development lies within Natural 
Heritage Zone (NHZ) 5 – The Peatlands of 
Caithness and Sutherland.  As there are a large 
number of wind farm proposals affecting this NHZ, 
there is an increased risk of an adverse effect on 
the favourable conservation status of certain 
species, which requires careful assessment. 

Noted that three of four VP locations fall within the 
wind farm footprint due to the nature of the terrain.  
Advised that this may lead to under-recording of 
activity in the vicinity of VPs 1 and 4.  
Recommended an additional viewpoint overlooking 
the area around VPs 1 and 4 to validate or 
enhance the utility of the observations from these 
two VPs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Advised that SNH would be happy to provide 
further advice on interim bird survey results prior to 
application and ES submission because of 
connectivity to SPAs and likely presence of other 
legally protected birds. 

Advised that the ES should include: 

designated sites. 

Cumulative effects are 
considered where 
appropriate. 

Where appropriate, 
effects have been 
considered in the context 
of NHZ 5 populations as 
practicable. 

 

As the VP locations had 
previously been agreed 
in consultation with SNH, 
and the site had not 
changed at this point, 
clarity was requested for 
this new advice.  In 
particular, as flight 
activity surveys had 
already been completed 
for much of the winter / 
non-breeding season 
providing very little flight 
activity, the need for 
coverage at the fifth VP 
location was questioned.  
If required, this would 
extend the survey period 
for the project.  The 
recommended location 
of the fifth VP was also 
queried, as the initial 
recommendations were 
outwith 2km of VPs 1 
and 3 so would provide 
minimal coverage, would 
involve coming within 
close proximity of a 
protected species nest 
site, and would place 
surveyors at risk due to 
health and safety 
considerations. 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Consultations have been 
continued with SNH 
throughout the baseline 
survey period. 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
ES includes this 
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Consultee Date Summary Specific Actions 

 Full survey details including raw data, workings 
for calculations and flight maps with labelled 
flightlines referenced to a table of flight data 
presented in the ES;  and 

 Information on direct and indirect impacts and 
mitigation. 

information. 

 23/01/2013 Confirmed recommendation of fifth VP location to 
avoid ‘keyhole’ effect on bird flights caused by the 
presence of surveyors at VPs 1 and 4. 

Confirmed that VP5 need not be at the location 
recommended by SNH, and recognise the 
restrictions of the protected species nest and 
Altnaharra Estate operations, as well as other 
health and safety considerations.  VP5 should 
achieve the best possible data to demonstrate that 
VPs 1 and 4 have not unduly influenced bird flight 
activity. 

 

Confirmed that if little flight activity is observed 
during winter, then the absence of VP5 in this 
season should not be a major problem.  However, 
observations from VP5 would help collect robust 
survey data during the breeding season. 

None required. 

 

Viewshed analysis was 
undertaken to select a 
fifth VP location to 
provide the best possible 
coverage of the area in 
the vicinity of VPs 1 and 
4, taking in to account 
the various constraints 
on location. 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
As little flight activity was 
observed from any of the 
original four VP locations 
in winter, observations 
from VP5 were only 
undertaken during the 
breeding season. 

 21/02/2013 Welcomed the inclusion of VP5. 

Confirmed content with VP5 location. 

Confirmed content that observations need only be 
gathered from VP5 during the breeding season. 

None required. 

 28/05/2013 Advised that effects on golden eagle would be 
related to loss of foraging habitat and displacement 
from territories as well as from collision with 
turbines. 

Advised to make reference to Golden Eagle 
Conservation Framework, which indicates that the 
species is in unfavourable conservation status in 
this region (Whitfield et al. 2008a). 

 

 

 

 

Effects on golden eagles 
and all other species are 
considered as 
appropriate. 

All work has been 
informed by this 
document, however 
more up-to-date figures 
are used for context in 
this assessment, as 
provided in the most up-
to-date Scottish Raptor 
Monitoring Scheme 
report (Etheridge et al. 
2013).  This report 
indicates that the golden 
eagle population within 
this NHZ is now in 
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Consultee Date Summary Specific Actions 

 

 

 

 

Advised to contact local raptor groups and RSPB to 
see if they possess more recent survey work on the 
golden eagle population. 

 

 

 

 

 

 

 

 

Advised that impacts on golden eagle territories 
should be assessed within the connectivity range 
following guidance using, for example, PAT 
(Predicting Eagle Territories) modelling. 

 

 

 

 

 

 

 

 

 

 

 

favourable conservation 
status considering the 
threshold indicated in the 
Golden Eagle 
Conservation 
Framework (Whitfield et 
al. 2008a). 

A data search request 
was made with both 
RSPB and Highland 
Raptor Study Group 
(HRSG) in August 2012.   
Data was received from 
RSPB, although this did 
not include detailed 
eagle information.  
However, despite 
reminders, HRSG have 
not provided any data.  
Therefore, the data in 
the latest Scottish 
Raptor Monitoring 
Scheme report is used to 
provide the context for 
this assessment 
(Etheridge et al. 2013) 

Very few golden eagle 
flights have been 
observed over the core 
survey area (and only 
one over the 
development site), none 
of which related to 
foraging.  Furthermore, 
the site itself is a 
degraded bog habitat, 
with few prey species 
present onsite and so 
offers poor foraging 
habitat for golden 
eagles.  Therefore, 
based on our detailed 
observations, the site 
does not appear to offer 
important foraging 
habitat for golden eagles 
and it is not considered 
that PAT modelling 
would significantly 
improve what would 
already be a robust 
assessment.  Agreement 
was sought with SNH 
that PAT modelling is not 
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Consultee Date Summary Specific Actions 

 

Cumulative impacts on golden eagles should be 
considered within the context of the NHZ 
population. 

Advised that if effects on golden eagle are likely to 
be significant or close to significant then robust 
population modelling should be conducted. 

 

 

 

 

Advised that if the assessment on golden eagles in 
context of the NHZ population concludes there will 
be an adverse effect on the favourable 
conservation status of the species in the wider 
countryside, implications for SPAs must also be 
considered. 

 

 

Provided an Excel spreadsheet with cumulative 
collision risk data, but advised that this would 
require updating. 

required in this case. 

Effects are considered 
as appropriate. 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
As only a single golden 
eagle flight was 
observed over the 
Proposed Development 
site, and the habitat 
offers poor foraging 
potential, no likely 
significant effect is 
predicted and so 
population modelling is 
not necessary. 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
No adverse effect on the 
favourable conservation 
status of golden eagles 
is predicted in the 
context of the NHZ 
population, and so 
implications on SPAs are 
not considered. 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
As only a single golden 
eagle flight was 
observed over the 
Proposed Development 
site, any effects on this 
species are considered 
to be negligible, and so a 
cumulative impact 
assessment is not 
deemed necessary. 

 02/07/2013 Advised that if golden eagle territory is the same as 
the one considered for the proposed SSE 
Dalnessie Wind Farm, PAT modelling is not 
required for Creag Riabhach.  This is because the 
Creag Riabhach site is only at the outermost edge 
of the model territory, and the model indicates 
reducing habitat suitability with distance from the 
nest. 

 

Agreed that golden eagles are unlikely to regularly 
forage over the Proposed Development site 
because there is more suitable habitat within range 
of the closest nesting birds. 

No confirmed golden 
eagle breeding was 
found during surveys, 
however the nest 
location referred to in the 
Dalnessie assessment 
remains the closest 
confirmed site, and so 
no PAT modelling has 
been completed. 
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 01/08/2013 As the site layout was changed, and the 
development area reduced in order to address 
constraints identified, renewed consultation was 
undertaken regarding the validity of survey results.  
An update on survey results was also provided.  
Advice is summarised below. 

Turbines 1, 3 and 13 are outwith flight activity 
survey VP viewsheds.  Flights around Turbine 13 
will still be recorded due to coverage surrounding 
this location.  However, flights in the vicinity of 
Turbines 1 and 3 will only be detected if they 
continue in to the wind farm site.  Flights skirting 
Turbines 1 and 3 will not be detected.  SNH require 
all flight activity and other survey results before 
they can advise if this presents an issue requiring 
further work such as extrapolation of other results 
to counter under-recording. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
As no predictable flight 
paths were detected 
over the site, all collision 
risk modelling of target 
species used the 
random model approach.  
This model is not 
spatially explicit.  
Instead, this approach 
involves calculating an 
average flight activity 
rate for the viewshed 
area, which is then 
applied to the risk 
envelope area.  Provided 
habitat is similar, flight 
activity rates for random 
behaviour (such as 
foraging) may be 
calculated using 
observations from other 
areas.  As the habitat 
around Turbines 1 and 3 
does not differ from that 
within the rest of the VP3 
viewshed and much of 
the VP2 viewshed, there 
is no reason to believe 
flight activity rates 
calculated using these 
results would not be 
representative of the 
areas in the vicinity of 
Turbines 1 and 3.  
Therefore, the collision 
risk modelling completed 
here has naturally 
extrapolated flight 
activity rates from the 
observed areas and 
applied these to the tiny 
area not visible in the 
vicinity of Turbines 1 and 
3.  As such, the collision 
risk modelling completed 
in this assessment is 
considered to be robust 
and representative of the 
entire site.  
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Consultee Date Summary Specific Actions 

Advised that survey work should include August 
2013 to ensure breeding raptors (e.g. hen harriers) 
are included. 

 

 

Advised will judge whether a survey period of 
September 2012 to August 2013 inclusive is 
acceptable to inform the assessment after 
completion of work and all data has been 
presented. 

 

 

 

 

 

 

 

 

 

Confirmed that there is no need to include 
predictable golden eagle flights over the Creag 
Riabhach ridge, which do not overfly the site in 
collision risk modelling. 

Advised that only flights at potential collision height 
(PCH) within the turbine risk envelope need be 
included in collision risk modelling. 

 

 

 

Confirmed that a 500m buffer is acceptable for 
avoiding disturbance to a black grouse lek.  
Advised that consideration should be given to what 
will happen to any lek site within forestry areas if 
these are to be cleared. 

 

 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Surveys were always 
planned to include 
August 2013 in order to 
detect potential flight 
activity from dispersing 
raptors.  This work was 
completed. 

A full year of novel 
survey work has been 
completed, meeting the 
minimum requirements 
of SNH guidance.  
Greater flight activity 
survey effort has been 
completed, and thorough 
species specific surveys 
have been undertaken in 
view of the potential 
sensitivities in the wider 
area.  The site was not 
found to support 
important bird 
populations, and little 
flight activity was 
recorded.  Therefore, we 
consider that one year of 
novel survey effort is 
adequate to inform a 
robust assessment for 
this project. 

Predictable flights which 
do not cross the risk 
envelope have not been 
included in collision risk 
modelling.  Furthermore, 
only flight activity data 
collected from VPs 2 and 
3 have been used for 
collision risk modelling, 
as the other three VP 
locations do not cover 
the final application site 
boundary submitted 
here. 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
No turbines are located 
within 500m of black 
grouse lek sites.  
Furthermore, the forestry 
referred to is incorrectly 
marked on the OS maps.  
This area is actually 
mainly wet heath and 
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Consultee Date Summary Specific Actions 

 

 

 

 

 

Agreed that divers were unlikely to fly over the site, 
and that the breeding diver survey and standard 
flight activity survey (subject to previous 
comments) were sufficient to inform the 
assessment for these species.  This is because 
diver flights were not recorded over the site, and 
even if birds were to nest locally it is unlikely that 
they would fly over the Proposed Development 
(instead they are likely to fly to Loch Shinn to feed, 
south of the site). 

Molinia dominated mire 
with occasional stands of 
birch and willow scrub 
(see Chapter 5: Ecology 
and Nature Conservation 
for further details of 
habitats present onsite).  
No forestry will be 
cleared in this area, as 
there is none present.   

Divers were not found to 
overfly the site, and the 
assessment has been 
completed using 
standard flight activity 
survey data and 
breeding diver survey 
data. 

 

Highland 
Council 

07/01/2013 Advised that must consider likely effects on nature 
conservation interests of all designated sites in 
vicinity of Proposed Development. 

Advised that ES must provide details of mitigation 
proposals to avoid effects or reduce them to a level 
that is not significant.  Habitat enhancement and 
mitigation measures should be detailed in 
biodiversity context. 

None required:  all 
advice is incorporated 
within the ornithological 
impact assessment 
approach. 

ECDU 01/02/2013 Advised that must consider likely effects on nature 
conservation interests of all designated sites in 
vicinity of Proposed Development. 

Advised that must identify rare or threatened 
habitats and those protected under European or 
UK legislation, or identified in national or local 
Biodiversity Action Plans. 

Advised that ES must provide details of mitigation 
proposals to avoid effects or reduce them to a level 
that is not significant.  Habitat enhancement and 
mitigation measures should be detailed in 
biodiversity context. 

Advised must provide sufficient information to 
make it clear how the Habitats Regulations tests 
will be met, as described in June 2000 Scottish 
Government guidance. 

Must address whether or not the Proposed 
Development could assist or impede delivery of 
elements of relevant Biodiversity Action Plans. 

SNH and Royal Society for the Protection of Birds 

Incorporated in 
ornithological impact 
assessment approach. 

Incorporated in 
ornithological impact 
assessment approach. 
Iiiii 

Incorporated in 
ecological impact 
assessment approach. 

 

Incorporated in 
ornithological impact 
assessment approach. 
Iiii 

Incorporated in 
ornithological impact 
assessment approach. 

Habitat Management 
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Consultee Date Summary Specific Actions 

(RSPB) may wish to see a Habitat Management 
Plan for the wind farm site and any areas managed 
in mitigation of compensation measures. 

 

A commitment to maintain and/or enhance 
biodiversity in the overall area is expected. 

 

Monitoring of specific effects and the outcome of 
any Habitat Management Plan should be set out. 

 

Advised that an assessment of effects on birds 
should be completed following SNH guidance 
(2010). 

 

 

Advised that baseline surveys should include: 

 Numbers of birds present onsite throughout 
year 

 Particular attention should be paid to specially 
protected and/or vulnerable species 

 Assessments of flightlines of breeding birds and 
birds whose migrations or other seasonal 
distributions traverse or are in close proximity to 
the site 

 Collision risk modelling for species which 
regularly pass through the site at any time of 
year following SNH guidance (2000). 

 

Plan is outlined in this 
chapter and Chapter 5: 
Ecology and Nature 
Conservation. 
Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

Demonstrated in this 
chapter and Habitat 
Management Plan.  

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
Demonstrated in this 
chapter and Habitat 
Management Plan. 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
The approach to 
baseline surveys and 
assessment has been 
designed with reference 
to SNH guidance and 
consultation. 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Baseline surveys and 
assessment has 
considered all of these 
elements.  Furthermore, 
collision risk modelling 
has been undertaken for 
species of a high level of 
conservation concern 
where only a low level of 
flight activity has been 
recorded (one flight or 
more). 

RSPB 07/12/2012 Advised that whilst the site is not in a designated 
area, it lies adjacent to Cnoc an Alaskie SSSI and 
within approximately 4km of Loch Meadie SSSI 
and Druim nam Bad SSSI – all three of which are 
components of Caithness and Sutherland 
Peatlands SPA.  A high level test applies when 
considering potential effects on species 
contributing to such designations and an 
Appropriate Assessment may be required. 

Advised that RSPB Scotland have not formally 
surveyed the site, but recent visits to the area and 
historical records indicate the presence of the 
following Annex I, Schedule 1 and Birds of 

Surveys have been 
designed to provide a 
robust dataset to inform 
this assessment.  This 
can be used to inform an 
Appropriate Assessment 
by the Competent 
Authority if required. 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Historic data was 
provided by RSPB, and 
used to inform novel 
surveys appropriate to 
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Consultee Date Summary Specific Actions 

Conservation Concern (BoCC – Eaton et al 2009) 
species within or in close proximity to the site:  
golden eagle, peregrine, merlin, black-throated 
diver, red-throated diver, black grouse, golden 
plover, wood sandpiper, greenshank, dunlin and 
curlew.  A high standard of survey is therefore 
required. 

Confirmed that approach to survey and 
assessment meets the baseline set out in SNH 
guidance (2010). 

 

 

 

Due to the proximity of designated sites and 
protected species historically recorded, RSPB 
suggest that more than one year of survey data 
may be needed to avoid underestimates of cryptic 
species such as merlin, golden plover, greenshank, 
wood sandpiper and dunlin.  Therefore, if notable 
numbers of such species are recorded within the 
site, further more detailed studies may be required. 

 

 

 

 

 

 

Agreed that although three of the four VP locations 
are within the proposed wind farm footprint contrary 
to SNH guidance, the exception is justified by the 
constraints of the surrounding topography. 

Advised that cumulative impact assessments 
should be considered in relation to the NHZ and 
designated sites. 

Advised that the ES should include: 

 Full information on VP work undertaken 
including dates, times and weather conditions 

 Maps showing VP locations which should also 
denote viewsheds with a 2km cut-off 

the potential sensitivities 
at this site.  

Ongoing consultation 
with SNH throughout 
baseline surveys 
identified the need for 
any additional effort at 
as early a stage as 
possible. 

 

The application site was 
not found to support high 
numbers of bird species 
of conservation concern, 
and the flight activity 
survey detected only a 
low level of activity.  
Furthermore, additional 
flight activity survey 
effort was completed 
over the minimum 
recommended by 
guidance for some 
seasons (SNH 2010).  
Therefore, a single year 
of novel survey effort is 
considered adequate to 
inform a robust 
assessment. 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
None required. 

 

Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Assessments of effects 
are considered in the 
appropriate contexts. 

Incorporated in 
ornithological 
assessment approach. 
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Consultee Date Summary Specific Actions 

 Provision of raw data 

 Worked example(s) of collision risk calculations 

 Results presented in local, regional and 
national context 

 Mitigation regarding predicted impacts on 
notable bird species considered 

 Consideration of all components of the 
Proposed Development and all stages. 

 

Baseline Survey Methodology 

6.2.8 Full details of survey methods and results can be found in the Technical Appendix 6.  A 
summary of methods employed are provided in Table 6.3 below.  Note that surveys were conducted 
over a much larger area than the application boundary, as the original area considered for 
development (core survey area) has since been reduced as part of the iterative design process.  
Figure 6.1 indicates the core survey area in relation to the final application boundary. 

Table 6.3.  Baseline Survey Methodology 

Survey Technical 
Appendix 
with Detailed 
Methodology 

Summary of Methodology 

Flight Activity Survey TA6 Flight activity surveys were undertaken following the 
methodology detailed in SNH guidance (SNH 2010). 

Watches were undertaken from four vantage point (VP) 
overlooking the core survey area and surrounding area between 
September 2012 and August 2013 inclusive, in order to provide 
information to inform a collision risk assessment.  An additional 
fifth VP location was included on SNH request, and watches 
completed between March and August 2013.  The Proposed 
Development area was reduced after flight activity surveys were 
completed.  The application site boundary is covered by VPs 2 
and 3.  Therefore, only data collected from these VPs has been 
used for collision risk modelling and when undertaking this 
assessment.  However, data from all five VPs has been 
included in Technical Appendix 6, and has been used to provide 
a wider context for the baseline descriptions and assessment of 
effects.  The locations and theoretical viewsheds of VPs 2 and 3 
are shown in Figure 6.1.  Locations and theoretical viewsheds 
for all five VPs are provided in Technical Appendix 6 Figure 
A6.1. 

A minimum of 36 hours of observations was completed or 
exceeded at each VP location for each discrete season.  Full 
details are provided in Technical Appendix 6. 

Breeding Bird Survey TA6 Three survey visits covering the core survey area (Figure 6.2) 
and 500m buffer zone were completed between April and June 
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Survey Technical 
Appendix 
with Detailed 
Methodology 

Summary of Methodology 

2013 using the recommended modified Brown and Shepherd 
methodology (SNH 2010;  Gilbert et al.  1998). All birds seen or 
heard were recorded (including behaviour) in order to inform an 
assessment of potential disturbance and displacement effects. 

Breeding Raptor and 
Owl Survey 

TA6 A detailed survey was undertaken between March and July 
2013, and included all habitat with the potential to support 
breeding golden eagles within 6km of the core survey area 
(Figure 6.2), and other breeding Schedule 1 or Annex I raptors 
and owls within 2km in accordance with SNH guidance, and 
following standard survey methodologies (SNH 2010;  Hardey et 
al.  2009).  Potential barn owl nest sites within 1km of the core 
survey area were also identified during a winter visit, and then 
later resurveyed during the breeding season (June or July 2013) 
following standard survey methods (SNH 2010;  Hardey et al. 
2009; Barn Owl Trust 2001;  Barn Owl Trust 2012).  Surveys 
were completed under Schedule 1 licence.  This survey allows 
the assessment of effects on breeding raptors and owls listed 
under Schedule 1 or Annex I.  Full details of survey 
methodology and visits can be found in Technical Appendix 6. 

Breeding Diver Survey TA6 All suitable breeding habitat within 1km of the core survey area 
(Figure 6.2) was surveyed for breeding red-and black-throated 
divers, following the standard survey methods detailed in Gilbert 
et al. (1998) in accordance with SNH guidance (SNH 2010).  All 
water bodies were visited on a minimum of two occasions.  The 
first visit was undertaken in May or June to detect occupancy of 
territories.  Waterbodies were then revisited in July.  Signs of 
breeding were noted, including any signs from previous years.  
Surveys were completed under Schedule 1 licence.  This survey 
allows the assessment of effects on breeding divers.  Full 
details of survey methodology and visits can be found in 
Technical Appendix 6. 

Black Grouse Lek 
Survey 

TA6 Black grouse surveys were conducted within 1.5km of the core 
survey area (Figure 6.2) between March and mid-May 2013 
following the methodology detailed in Gilbert et al. (1998) in 
accordance with SNH guidance (SNH 2010).  Suitable lek 
habitat was identified during a walkover visit in March, and 
these areas were then surveyed twice – with one visit in April, 
and a second in early May.  In addition, some VP sessions 
during the spring period were timed to coincide with peak lek 
activity times.  Full details of survey methodology and visits can 
be found in Technical Appendix 6.  This survey allows the 
assessment of effects on black grouse lek sites. 

Winter Bird Survey TA6 Three survey visits covering the core survey area (Figure 6.2) 
and 500m buffer area were undertaken between December 
2013 and February 2014 to record wintering birds using the site 
and surrounding area.  This followed the same survey 
methodology as the Breeding Bird Survey described above. 
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Impact Assessment Methodology 

6.2.9 The approach taken to the assessment of ornithological effects follows the guidance produced 
by the Institute of Ecology and Environmental Management for ecological impact assessment (IEEM 
2006).  These guidelines set out the process for assessment through the following stages: 

 Identification of Valued Ornithological Receptors (VORs) (the ecological components of 
highest value present at a site.); 

 Determining the nature conservation value (sensitivity) of the VORs present within the zone of 
influence that may be affected by the Proposed Development; 

 Identifying the likely significant effects based on the nature of the construction, operation and 
decommissioning of the Proposed Development; 

 Determining the magnitude of the effects including consideration of the sensitivity of the 
receptor and the duration and reversibility of the effect; 

 Determining the significance of the effects based on the interaction between the effect 
magnitude/duration, and the nature conservation value and the likelihood of the effect occurring; 

 Identifying mitigation measures required to address significant adverse effects; 

 Determining the residual effect significance after the effects of mitigation have been 
considered, including a description of any legal and policy consequences;  and 

 Identification of any monitoring requirements. 

6.2.10 The assessment process involves identifying VORs.  These ornithological receptors and their 
conservation concern, or ‘Sensitivity’, are determined by the criteria defined in Table 6.4.  It should be 
noted that these criteria are intended as a guide and are not definitive.  Attributing a value to a 
receptor is generally straightforward in the case of designated sites, as the designations themselves 
are normally indicative of a value level.  For example a site designated as a Special Area of 
Conservation under the Habitats Directive is implicitly of European (i.e. international) importance – 
and so classified as of ‘Very high’ sensitivity.  Professional judgement is important when attributing a 
value level to a particular species or individual habitat.  In these cases, reference has also been made 
to national guidelines for the selection of Sites of Special Scientific Interest (SSSI) in order to 
determine which level of significance should be applied (Nature Conservancy Council, 1989).  Social 
and economic factors are also considered when valuing receptors, if appropriate. 

Table 6.4.  Approach to Identifying Sensitivity for Ornithological Receptors. 

Sensitivity 
Level 

Examples 

Very high An internationally designated site, candidate site, or an area meeting the 
criteria for an international designation (e.g. Special Protection Area 
[SPA]). 

A regularly occurring, nationally significant population of any internationally 
important species, listed under Annex I of the Birds Directive, or regularly 
occurring migratory species listed under Annex II/2 of the Birds Directive 
connected to an SPA designated for this species. 

High A nationally designated site or area meeting criteria for national level 
designations (e.g. Site of Special Scientific Interest [SSSI]). 

A regularly occurring, regionally significant population of any nationally 
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Sensitivity 
Level 

Examples 

important species listed as a UK BAP / Scottish Biodiversity List priority 
species and Species listed under Schedule 1 of the Wildlife and 
Countryside Act or Annex I of the Birds Directive. 

Medium Viable areas of key semi-natural habitat identified in the UKBAP. 

A regularly occurring, locally significant population of any nationally 
important species listed as a UK BAP / Scottish Biodiversity List priority 
species and species listed under Schedule 1 of the Wildlife and 
Countryside Act or Annex I of the Birds Directive. 

Sites which exceed the local authority-level designations but fall short of 
SSSI selection guidelines. 

Low Sites of Importance for Nature Conservation or equivalent sites selected 
on local authority criteria. 

Local Nature Reserves. 

Other species of conservation concern, including species included under 
the Birds of Conservation Concern Red List (Eaton et al.  2009) or Local 
BAP (LBAP). 

Species considered to appreciably enrich the ecological resource within 
the local context e.g. species-rich flushes or hedgerows. 

Negligible All other species that are widespread and common and which are not 
present in locally, regionally or nationally important numbers or habitats 
which are considered to be of poor ecological value (e.g. arable farmland). 

 
6.2.11 Effects on VORs are judged in terms of magnitude and duration, or ‘reversibility’

 
(Regini 2000). 

6.2.12 Magnitude is determined on a quantitative basis where possible.  This may relate to the area of 
habitat lost to the development footprint in the case of a habitat receptor, or predicted loss of 
individuals in the case of a population of a particular species of animal.  Magnitude is assessed using 
the five categories detailed in Table 6.5. 
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Table 6.5  Criteria for Describing Magnitude (adapted from Percival 2007) 

Magnitude Description 

Severe Total loss or very major alteration to key elements/features of the 
baseline (pre-development) conditions such that the post development 
character / composition / attributes would be fundamentally changed and 
may be lost from the site altogether. 

Guide: <20% of population remains 

Major Major loss or major alteration to key elements / features of the baseline 
conditions such that the post development character / 
composition/attributes would be fundamentally changed. 

Guide: 20-80% of population lost 

Moderate Loss or alteration to one or more key elements / features of the baseline 
conditions such that post development character / composition / 
attributes would be partially changed. 

Guide: 5-20% of population lost 

Minor Minor shift away from baseline conditions. Change arising from the loss / 
alteration would be discernible but the underlying 
character/composition/attributes would be similar to pre-development 
circumstances/patterns. 

Guide:  1-5% of population lost 

Negligible Very slight change from baseline condition.  Change barely 
distinguishable, approximating to the “no change” situation. 

Guide:  < 1% population lost 

 
6.2.13 In the case of designated sites, spatial magnitude is assessed in respect of the area within the 
designated site boundary.  For non-designated sites, spatial magnitude is assessed in respect of an 
appropriate scale depending on the value of the receptor. 

6.2.14 Reversibility is defined by considering the duration of the effect.  This is the time for which the 
effect is expected to last before recovery – i.e. return to pre-construction baseline conditions (see 
Table 6.6). 
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Table 6.6  Criteria for Describing Reversibility of Effects 

Reversibility Definition 

Irreversible Effects continuing indefinitely beyond the span of one human 
generation (taken as approximately 25 years), except where there is 
likely to be substantial improvement after this period (e.g. the 
replacement of mature trees by young trees which need >25 years to 
reach maturity, or restoration of ground after removal of a 
development.  Such exceptions can be termed very long term 
effects). 

Reversible Effects that recover over the lifetime of the development, either 
naturally or as a result of mitigation or compensation.  Duration of 
reversible effects can be categorised as below: 

 Long term (15 - 25 years) 

 Medium term (5 – 15 years) 

 Short term (up to 5 years) 

 
6.2.15 Knowledge of how rapidly the population or performance of a species is likely to recover 
following loss or disturbance (e.g. by individuals being recruited from other populations elsewhere) is 
used to assess reversibility, where such information is available. 

6.2.1 Magnitude, reversibility and sensitivity are then considered alongside proposed mitigation, and 
the consequence of the effect determined.  The nature of any effect on a VOR is assessed as 
negative or positive based upon IEEM guidelines.   While a negative change is one that is likely to 
cause an adverse effect on the integrity of a VOR, a positive will result in a beneficial change.  The 
concept of ‘integrity’ in this context refers to sustained coherence of ecological structure and function 
of a VOR, and includes consideration of both temporal and spatial factors.   

6.2.2 In accordance with best practice (IEEM 2006) use only two categories: ‘significant’ or ‘not 
significant’.  In assessing whether an effect is significant, the concept of ‘ecological integrity’ is a 
guiding principle.  This concept can be applied to both designated sites (for example a SSSI) and to 
defined populations (for example a golden eagle population within an NHZ).  This concept underpins 
much of the European legislation in relation to nature conservation.  It is to be noted that there may be 
positive effects on VORs as a result of development and mitigation, as well as negative. 

6.2.3 The combined assessment of the magnitude of the effect and the sensitivity of ecological 
receptors have been used to determine whether or not an effect is significant with respect to the EIA 
Regulations.  Table 6.7 shows how these criteria are considered to determine the overall level of 
significance of an effect.  Effects with significance levels of medium, high and very high are 
considered to be significant in terms of EIA Regulations. 
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Table 6.7  Significance Level of Ecological Effects 

 Sensitivity of VOR 

Magnitude of effect Very High High Medium Low Negligible 

Severe Very High Very High High Medium Low 

Major Very High Very High Medium Low Very Low 

Moderate Very High High Low Very Low Very Low 

Minor Medium Low Low Very Low Very Low 

Negligible Low Very Low Very Low Very Low Very Low 

Red = SIGNIFICANT in terms of EIA Regulations                                                                              
Green = NOT SIGNIFICANT in terms of EIA Regulations 

Cumulative Impact Assessment Methodology 

6.2.4 Cumulative effects would not be detected when considering the Proposed Development in 
isolation, but become significant in combination with other effects.  The context in which cumulative 
effects are considered depends upon the ecology of the species or habitat in question. 

6.2.5 The need to consider cumulative effects is a requirement of the Environmental Impact 
Assessment (EIA) process, as specified by The Electricity Works (Environmental Impact Assessment) 
(Scotland) Regulations 2000. Specific guidance has also been provided for assessment of cumulative 
impacts of onshore wind farms on bird populations (SNH 2012a).  Projects to be incorporated in such 
an assessment must include those in the past (existing), present (consented), and foreseeable future 
(application stage).  Therefore, a cumulative impact assessment must investigate the effects of the 
development: 

 on its own; 

 cumulatively with relevant existing and consented developments;   and 

 cumulatively with relevant existing and consented developments as well as those at the 
application stage. 

6.2.6 In order to undertake a cumulative impact assessment it is necessary to define: 

 the VORs where the Proposed Development may result in significant cumulative effects;  and 

 the relevant developments for which cumulative effects must be considered. 

6.2.7 Upon defining these, a cumulative impact assessment is undertaken by summing the effects 
identified for each receptor by each project EIA. 

6.2.8 The purpose of the cumulative impact assessment is to determine whether effects are likely to 
affect the Favourable Conservation Status of an ornithological interest feature.  Where the species is 
associated with an SPA or other designated site effects are assessed in context with this population 
or area.  Where species are not associated with an SPA effects are assessed in a regional context.  
The appropriate regional bio-geographic unit has been identified as the Natural Heritage Zone (NHZ) 
by SNH.  NHZ classifications represent areas with a high level of bio-geographic coherence, and are 
unrelated to administrative boundaries.  At this stage, little data is available for the majority of 
ornithological receptors at NHZ level.  The constraints of available data therefore make assessment at 
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NHZ level difficult.  The Proposed Development lies within the Peatlands of Caithness and Sutherland 
NHZ, and regional effects are assessed within this area as far as is practicable.  

6.2.9 As different projects often employ differing baseline and impact assessment methodologies, 
data often cannot be directly compared, and so quantitative assessment of cumulative impacts is 
often not possible.  Furthermore, as there is no compulsion for developers to share commercial data 
with other companies, it is often impossible to acquire a full dataset.  Therefore a comprehensive and 
quantitative cumulative impact assessment is rarely possible.  However, every effort has been made 
to provide a qualitative assessment that is as robust as the available data allows. 

Identifying Relevant Valued Ornithological Receptors (VORs) 

6.2.10 As different VORs vary in their ecology, behaviour and conservation status it is first necessary 
to define which species should be considered as this will determine the developments relevant to the 
cumulative impact assessment. 

6.2.11 SNH guidance recognises that cumulative impact assessments can be expensive and time 
consuming, and it is therefore necessary to focus on likely significant effects which could affect the 
planning decision (SNH 2012a;  Masden et al. 2010).  It is also important that any potential cumulative 
effects on Natura sites are considered so as to inform a Habitats Regulations Appraisal.  As it is not 
practical to undertake a comprehensive cumulative impact assessment for all VORs, this assessment 
focuses on receptors identified as of ‘High Sensitivity’ which also have either a measurable effect 
predicted or those receptors for which a significant negative effect of moderate magnitude or higher is 
predicted. 

Identifying Relevant Developments 

6.2.12 Upon determining the relevant VORs on which the Proposed Development may result in 
significant cumulative effects, a list of developments which should be considered can be identified. 

6.2.13 The context in which cumulative impact assessments are considered depends on the ecology 
of the species or habitat.  For example different species have different territory sizes or ranges, or 
habitat requirements. 

6.2.14 Therefore, developments relevant to the cumulative impact assessment for one VOR may 
differ from those appropriate for consideration for others. 

6.3 Information Gaps 

6.3.1 Turbines 1, 3 and 13 are outwith flight activity survey VP viewsheds.  Flights around turbine 13 
will still be recorded due to coverage surrounding this location.  As no predictable flight paths were 
detected over the site, all collision risk modelling of target species used the random model approach.  
This model is not spatially explicit.  Instead, this approach involves calculating an average flight 
activity rate for the viewshed area, which is then applied to the risk envelope area.  Provided habitat is 
similar, flight activity rates for random behaviour (such as foraging) may be calculated using 
observations from other areas.  As the habitat around Turbines 1 and 3 does not differ from that within 
the rest of the VP3 viewshed and much of the VP2 viewshed, there is no reason to believe flight 
activity rates calculated using these results would not be representative of the areas in the vicinity of 
Turbines 1 and 3.  Therefore, the collision risk modelling completed as part of this assessment has 
naturally extrapolated flight activity rates from the observed areas and applied these to the small area 
not visible in the vicinity of Turbines 1 and 3.  As such, the collision risk modelling completed in this 
assessment is considered to be robust and representative of the entire site, and this information gap 
is therefore not significant. 

6.3.2 No other information gaps have been identified. 

6.3.3 Therefore, there are no significant information gaps as identified in this assessment. 

6.4 Receptor Assessments 
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6.4.1 A summary of identified avian Valued Ornithological Receptors (VORs) is provided in Table 6.8 
below. 

Table 6.8.  Summary of identified avian receptors. 

Sensitivity VOR 

VERY HIGH Black-throated diver 

Red-throated diver 

Golden eagle 

Merlin 

Hen harrier 

Dunlin  

Greenshank  

Golden plover  

HIGH Pink-footed goose  

Greylag goose   

Barnacle goose  

Whooper swan  

Peregrine 

Barn owl 

MEDIUM Black grouse 

Arctic skua 

Cuckoo  

Snow bunting  

Fieldfare  

LOW Skylark  

NEGLIGIBLE All other bird species (including buzzard, sparrowhawk, 
kestrel, gulls, corvids and common breeding passerines 
such as willow warbler) 

 

6.4.2 Receptors of negligible conservation importance are not considered further in this assessment 
as they were not recorded in important numbers or areas.  These receptors are generally common 
and widespread species. 
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6.4.3 The results of field surveys and historical data searches are summarised below.  Results from 
all relevant surveys are compiled to produce a baseline description for each particular receptor 
detected or reported.  These are then discussed as species groups or individual receptor accounts as 
appropriate.  Potential construction, operational and decommissioning effects are also considered for 
each receptor.   

6.4.4 Mitigation is then discussed where appropriate.  However, it should be considered that the 
principal mitigation measure adopted to minimise the ecological effects of the Proposed Development 
has been the use of an iterative design process.  Use has been made of ecological constraints plans 
and ecological issues have been taken into account throughout the design process.  This means that 
most mitigation measures are embedded within the overall design, allowing the opportunity to 
microsite turbines away from sensitive habitats or species.  This section presents specific measures 
adopted through the different phases of the Proposed Development.  An Ecological Clerk of Works 
(ECoW) will be appointed to oversee mitigation measures, and ensure best practise during the 
construction and decommissioning phases. 

6.4.5 Potential decommissioning effects are considered to be of the same nature as construction 
effects, with the exception that habitat is likely to be restored and displaced species able to return to 
abandoned areas.   

6.4.6 Potential cumulative effects are also considered. 

6.4.7 Full details of survey results can be found in the Technical Appendix 6 where they are presented 
for each discrete survey routine.   

Potential Effects on Ornithological Receptors 

6.4.8 There are three main ways in which a windfarm may affect ornithological receptors: 

 Habitat loss; 

 Disturbance;  and 

 Collision. 

6.4.9 Each of these forms of potential effect are discussed in turn below. 

Habitat Loss 

6.4.10 During the construction phase the potential effects of associated noise and visual disturbance 
could lead to the temporary displacement or disruption of breeding and foraging birds.  Potential 
effects are likely to be greatest during the breeding season (mainly between March and August, 
depending on species) and behavioural sensitivity to the effects will vary between species.  
Disturbance to birds is becoming increasingly well understood, although it depends heavily on the 
individuals involved.  However, larger bird species, those higher up the food chain or those that feed 
in flocks in the open tend to be more vulnerable to disturbance than small birds living in structurally 
complex or closed habitats such as woodland (Hill et al. 1997).  The potential effects associated with 
construction activities are only likely to occur for as long as the construction phase continues.  The 
exception to this would be if an adverse effect on the breeding success of a receptor were such that 
the local population becomes extinct and replacement through recruitment or recolonisation does not 
occur. 

Disturbance 

6.4.11 The operation of turbines and associated human activities for maintenance purposes also has 
the potential to cause disturbance and displace birds from the Proposed Development.  Disturbance 
effects during the operational phase will be less than during the construction phase (Pearce-Higgins 
et al.  2012).  Studies have shown that most displacement is limited to 100m to 200m, from turbines, 
and generally birds are not disturbed beyond 500m to 800m and, in some cases, birds do not appear 
to have been disturbed at all (Pearce-Higgins et al.  2009; Pearce-Higgins et al.  2012).  However, 
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individual turbines, or the wind farm as a whole, may present a barrier to the movement of birds, 
restricting or displacing birds from much larger areas.  The effect this would have on a population is 
subtle and difficult to predict with any great certainty.  If birds regularly have to fly over or around 
obstacles or are forced into suboptimal habitats, this may result in reduced feeding efficiency and 
greater energy expenditure.  By implication, this will reduce the efficiency with which they accumulate 
reserves, potentially affecting breeding success.  During the lifetime of the wind farm, however, birds 
may habituate to the presence of turbines, thus the effect is likely to be greatest in the short-term 
(Pearce-Higgins et al.  2012). 

Collision 

6.4.12 Collision of a bird with the turbine rotors is almost certain to result in the death of the bird.  In 
low density populations, such as raptors, this could have a more adverse effect on the local 
population than in higher density populations (e.g., skylark) because a higher proportion of the local 
population would be affected in a low density population.  The frequency and likelihood of a collision 
occurring depends on a number of factors.  These include aspects of the size and behaviour of the 
bird (including their use of the site) the nature of the surrounding environment and the structure and 
layout of the turbines. 

6.4.13 Collision risk is perceived to be higher for birds that spend much of the time in the air, such as 
foraging raptors and those that have regular flight paths between feeding and breeding / roosting 
grounds (e.g. divers).  The majority of bird fatalities at wind farms have occurred on major migration 
routes, in reduced visibility or at night (Crockford 1992;  Gill et al.  1996;  Thelander  et al.  2003).  
Birds are also more susceptible if the wind farm is located in an area of unusually high prey density.  
A close array of turbines across a natural wind funnel (a “wind wall”) has also been known to cause 
increased bird mortality.  For diurnal foraging raptors, the proximity of structures on which to perch 
can increase the likelihood of collision with turbines (Orloff and Flannery 1996).   

6.4.14 Where there has been sufficient flight activity at Potential Collision Height (PCH), collision risk 
modelling has been conducted following the Band Model, in accordance with SNH guidance (Band et 
al.  2007;  SNH 2000).  This calculates the risk of impact with turbines for estimated flight activity 
within the turbine envelope (i.e. the area of the development where turbines will be located).  Full 
details of the methodology can be found in Technical Appendix A6.1. 

6.4.15 The flight activity rate applied to collision risk modelling was calculated in two ways: 

 Unweighted average:  the flight activity rate used was calculated using a standard average 
between the activity rates observed at the two VPs;  and 

 Weighted average:  as the visible area from each VP (the viewshed) was not the same, a 
different level of observation effort was completed per unit area at each.  As such, even 
though the number of observation hours was identical at each VP, more effort was spent 
watching the visible area of the smaller viewshed.  Predictions of random flight activity made 
from the smaller VP area are more likely to be accurate than those from the VP where the 
same number of hours was spent watching a larger area.  Therefore, the average was 
weighted by the level of effort per VP in order to produce a more representative flight activity 
rate.  This was done by dividing the visible area from the VP (viewshed) by the observation 
time completed from this VP.  This produces a measure of observer effort per unit area which 
is used to calculate a weighted average activity rate.   

6.4.16 Calculations using both weighted and unweighted averages are presented in this chapter. 

6.4.17 It should be noted that operational disturbance and collision risk effects are mutually exclusive 
in a spatial sense:  i.e. a bird that avoids the wind farm area due to disturbance cannot be at risk of 
collision with the turbine rotors at the same time.  However, they are not mutually exclusive in a 
temporal sense; a bird may initially avoid the wind farm, but habituate to it, and would then be at risk 
of collision. 
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Designated Sites 

6.4.18 Consultation and a search of available digital datasets indicates that there are no statutory 
designations of European importance (e.g. Special Protection Areas [SPAs]) or national importance 
(e.g. Sites of Special Scientific Interest [SSSI]) within the application site boundary.  Table 6.9 
provides details of statutory designations of European importance within 20km and biological SSSIs 
within 5km of the Proposed Development, and these are shown in Figures 6.3 and 6.4.  Full citations 
for statutory designated sites can be obtained at http://www.snh.org.uk/snhi/. 

Table 6.9.  Designated Sites (also shown in Figures 6.3 and 6.4) 

Designation Site name Distance (km) Comments 

Special 
Protection 
Area (SPA) 

Caithness & Sutherland 
Peatlands 

Adjacent Internationally important 
breeding bird populations 
including: 

 Golden eagle 

 Hen harrier 

 Merlin 

 Short-eared owl 

 Black-throated diver 

 Red-throated diver 

 Wigeon 

 Common scoter 

 Dunlin 

 Greenshank 

 Golden plover 

 Wood sandpiper 

Should these species 
overfly the Proposed 
Development site when 
foraging or commuting, 
there may be a potential 
effect through risk of 
collision with turbines. 

Furthermore the site may 
support breeding 
populations of these 
species. 

http://www.snh.org.uk/snhi/
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Designation Site name Distance (km) Comments 

Site of Special 
Scientific 
Interest 
(SSSI) 

Cnoc an Alaskie Adjacent Nationally important 
assemblage of breeding 
birds, including: 

 Golden-eagle 

 Merlin 

 Red-throated diver 

 Teal 

 Dunlin 

 Greenshank 

 Wood sandpiper 

Should these species 
overfly the Proposed 
Development site when 
foraging or commuting, 
there may be a potential 
effect through risk of 
collision with turbines. 

Furthermore the site may 
support breeding 
populations of these 
species. 
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Designation Site name Distance (km) Comments 

SSSI Bad na Gallaig 3.40km NE Nationally important 
assemblage of breeding 
birds including: 

 Black-throated 
diver 

 Red-throated diver 

 Greylag goose 

 Red-breasted 
merganser 

 Wigeon 

 Dunlin 

 Golden plover 

 

Should these species 
overfly the Proposed 
Development site when 
foraging or commuting, 
there may be a potential 
effect through risk of 
collision with turbines. 

 

Furthermore the site may 
support breeding 
populations of these 
species. 
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Designation Site name Distance (km) Comments 

SSSI Loch Meadie Peatlands 3.82km N Nationally important 
assemblage of breeding 
birds including: 

 Black-throated 
diver 

 Red-throated diver 

 Wigeon 

 

Should these species 
overfly the Proposed 
Development site when 
foraging or commuting, 
there may be a potential 
effect through risk of 
collision with turbines. 

 

Furthermore the site may 
support breeding 
populations of these 
species. 

SSSI Druim nam Bad 3.97km NW Nationally important 
assemblage of breeding 
birds, including: 

 Dunlin 

 Greenshank 

 Golden plover 

 

Should these species 
overfly the Proposed 
Development site when 
foraging or commuting, 
there may be a potential 
effect through risk of 
collision with turbines. 

 

Furthermore the site may 
support breeding 
populations of these 
species. 
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Designation Site name Distance (km) Comments 

SPA Foinaven 13.9km NW Internationally important 
population of breeding 
golden eagles. 

Should this species overfly 
the Proposed Development 
site when foraging or 
commuting, there may be a 
potential effect through risk 
of collision with turbines. 

Furthermore the site may 
support breeding 
populations of this species. 

SPA Lairg and Strath Brora 
Lochs 

15.5km SE Internationally important 
population of breeding 
black-throated divers. 

Should this species overfly 
the Proposed Development 
site when foraging or 
commuting, there may be a 
potential effect through risk 
of collision with turbines. 

However, any black-
throated divers observed 
overflying the Proposed 
Development area are 
more likely to be associated 
with populations breeding in 
closer proximity to the site.  
Therefore, any effect on 
this SPA is unlikely. 

 
6.4.19 Potential effects on these sites are considered alongside the relevant species receptors below. 

Black-throated diver 

6.4.20 As black-throated divers (Gavia arctica) are a qualifying feature of Caithness and Sutherland 
Peatlands SPA, and listed under Schedule 1 of the Wildlife and Countryside Act, they are considered 
to be of very high sensitivity. 

6.4.21 Due to their sensitivity, additional details informing the black-throated diver assessment can be 
found in the Confidential Annex.  However, a general summary is provided in the assessment below. 

6.4.22 Although a black-throated diver territory was found in the wider area, none were within 1km of 
the Proposed Development (see Confidential Annex Figure C6.1).  Territories are historically known 
from other waterbodies in the surrounding area, based on data provided by the RSPB (see 
Confidential Annex Figure C6.2).  However, breeding was not confirmed at any territories and no 
black-throated diver flights were recorded.  As black-throated divers generally feed on their breeding 
waterbodies and larger waterbodies nearby (including coastal waters), and no suitable habitat is 
found onsite or within 1km of the Proposed Development, it is considered highly unlikely that this 
species would overfly the site or use it in the future.  Even if black-throated divers were to commute to 
a larger waterbody to forage, the flight path would not cross the Proposed Development. 
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6.4.23 Therefore, no effects are predicted. 

Red-throated diver 

Baseline 

6.4.24 As red-throated divers (Gavia stellata) are a qualifying feature of Caithness and Sutherland 
Peatlands SPA, and listed under Schedule 1 of the Wildlife and Countryside Act, they are considered 
to be of very high sensitivity. 

6.4.25 Due to their sensitivity, additional details informing the red-throated diver assessment can be 
found in the Confidential Annex.  However, a general summary is provided in the assessment below. 

6.4.26 Although a single red-throated diver territory was found in the wider area, none were within 
1km of the Proposed Development (see Confidential Annex Figure C6.1).  Territories are historically 
known from other waterbodies in the surrounding area, based on data provided by the RSPB (see 
Confidential Annex Figure C6.2).  The nearest of these historic records are 9 years old, and all are 
beyond 750m from the Proposed Development, placing them beyond the disturbance distance for 
most red-throated divers (Ruddock and Whitfield 2007;  Whitfield et al.  2008b). A single red-throated 
diver flight was recorded, although this was over 4km from the nearest turbine location (Turbine 22 – 
see Figure 6.5 and Technical Appendix Table A6.12).  Furthermore, breeding was not confirmed at 
any territories.   

Potential Construction Effects 

6.4.27 No red-throated diver territories were identified within 1km of the Proposed Development site, 
and so all are beyond the 750m disturbance distance from the Proposed Development.  Therefore, an 
effect on this species is considered highly unlikely during construction. 

6.4.28 However, there is a possibility that historic territories may become reoccupied, and so some 
consideration to potential construction effects is necessary.  As there is no suitable breeding habitat 
within 750m of the Proposed Development, and all historic territories are located beyond this distance 
from proposed construction activities, no effect is predicted. 

Potential Operation Effects 

6.4.29 No red-throated diver flights were recorded over the Proposed Development site, and no 
territories were found to be occupied within 1km of the Proposed Development.  However, there is a 
possibility that historic territories may become reoccupied, and so some consideration as to potential 
operational effects is necessary. 

6.4.30 All historic red-throated diver breeding territories are beyond the 750m disturbance distance 
from any part of the wind farm infrastructure, and so no disturbance is predicted during the low level 
of maintenance activity that will take place during operation.  Therefore no effect is predicted. 

6.4.31 Red-throated divers generally commute from their breeding territories to feed on larger 
waterbodies or coastal waters.  However, any red-throated divers breeding within surroundings of the 
Proposed Development site would not overfly the site when commuting.  This is because any 
flightpath from potential breeding lochans to feeding waterbodies would not intersect with the 
Proposed Development.  Therefore, flight activity over the site is considered highly unlikely, and no 
effect is predicted. 

Decommissioning Effects 

6.4.32 Potential decommissioning effects are considered to be of the same nature as construction 
effects.  Relevant mitigation described under Construction Effects will also be applied during 
Decommissioning. 
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Potential Cumulative Effects 

6.4.33 As no effects are predicted on red-throated divers, no cumulative effects are predicted. 

Wildfowl 

Baseline 

6.4.34 There are no SPAs designated for geese or swans within the maximum 20km connectivity 
distance (Pendlebury et al. 2011;  SNH 2012b).  However, as the majority of all migratory wildfowl will 
at some point visit an SPA in the UK, pink-footed geese (Anser brachyrhynchus), greylag geese 
(Anser anser), barnacle geese (Branta leucopsis) and whooper swans (Cygnus Cygnus) are 
considered to be of high sensitivity for the purposes of this assessment. 

6.4.35 Eight skeins of pink-footed geese were observed from VPs 2 and 3, and others were observed 
in the wider area from VPs 1, 4 and 5.  Of these, only four flights overflew the proposed turbine 
envelope, and only two of these were at potential collision height, which is equivalent to 330 birds 
(see Figure 6.6 and Technical Appendix Tables A6.13 and A6.14).  Some flights followed the 
Vagastie valley, and so are not at risk of collision with turbines.  However, others followed irregular 
flight paths over the proposed turbine envelope.  As these birds cannot be directly assigned to any 
SPA populations, collision effects on pink-footed geese are therefore considered in the context of the 
national wintering population of 230,000 (Trinder et al. 2005).  This is a precautionary figure, as the 
population was found to be increasing in 2002, and results from the 2010/11 census indicate they 
have increased with an estimate of 288,798 pink-footed wintering in the UK (Trinder et al. 2005;  Holt 
et al. 2012). 

6.4.36 A single skein of 110 greylag geese was observed at potential collision height (see Figure 6.7 
and Technical Appendix Table A6.15).  However, this flight followed the Vagastie valley, and was over 
1km from the nearest turbine location (Turbine 13).  Other flights are likely to follow this valley as a 
predictable flight path, although this would appear to be irregularly used based on available 
observations. 

6.4.37 A single skein of five barnacle geese was observed (see Figure 6.8 and Technical Appendix 
Table A6.16).  However, this did not overfly the site and was not at potential collision height. 

6.4.38 A single flight of two whooper swans was observed to overfly the site (see Figure 6.9 and 
Technical Appendix Table A6.17).  However, this was not at potential collision height.   

Potential Construction Effects 

6.4.39 There is no suitable roosting of foraging habitat onsite or nearby and so no effects are 
predicted during the construction phase. 

Potential Operation Effects 

6.4.40 The accepted 99.8% avoidance rate has been used in collision risk calculations for pink-footed 
goose (SNH 2013).  Using the standard average activity rate yields an estimated mortality of one bird 
every 1.20 years or 0.84 per year, which is equivalent to 21 pink-footed geese during the 25 year 
operational life of the wind farm.  The weighted average activity rate yields a slightly lower estimated 
mortality of one bird every 1.28 years or 0.78 per year, which is approximately 20 pink-footed geese 
over the operational life of the wind farm.  Therefore, in the worst case scenario 25 pink-footed geese 
may be lost during the operational life of the wind farm, which is equivalent to <0.01% of the wintering 
population.  The estimated survival rate between 1993 and 2002 was 84%, giving a baseline mortality 
of 26%.  Assuming a 26% mortality rate and a population of 230,000 pink-footed geese it would be 
expected that 59,800 would be lost per year nationally, without the existence of the Proposed 
Development.  Using the more precautionary collision mortality rate of 0.84, the Proposed 
Development would result in a baseline mortality increase of much less than 0.01%.  In the worst 
case scenario where 25 pink-footed geese are lost through collision during the life of the Proposed 
Development, this would be equivalent to much less than 0.01% of the known UK wintering 
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population.  This is a negligible effect and would not affect the integrity of the UK wintering population.  
As such the effect of collision on pink-footed geese is considered to be of negligible magnitude and 
of a very low level of significance.  Therefore no significant effect is predicted. 

6.4.41 Furthermore, post-construction research has demonstrated that geese avoid wind farms, and 
that the vast majority of geese skeins adjust their flight paths by diverting around the site or increasing 
their altitude to fly over the turbines above potential collision height (Pawel and Simms 2012;  
Lindeboom et al. 2011;  Madsen and Boertmann 2008;  Patterson 2006;  Desholm and Kahlert 2005;  
Larson and Madsen 2000).  While this reduces the risk of collision to a negligible level, it can increase 
the energetic expenditure associated with the flight path(Drewitt and Langston 2006).  In this case, 
the Proposed Development is not in the path of a predictable flight route, regular changes resulting in 
significant additional energy expenditure is not expected.  Therefore, the collision estimates presented 
here are considered highly precautionary and in reality the effect on pink-footed geese is likely to be 
very small. 

6.4.42 A single skein of 110 greylag geese was observed at potential collision height (see Figure 6.7 
and Technical Appendix Table A6.15).  However, this flight followed the Vagastie valley, and was over 
1km from the nearest turbine location (Turbine 13).  Other flights are likely to follow this valley as a 
predictable flight path, although this would appear to be irregularly used based on available 
observations.  Even if greylag geese were to occasionally overfly the site at potential collision height, 
this would be highly unlikely based on observations and any measurable effect on the population 
would be highly improbable.  Therefore, no effects are predicted for greylag geese.   

6.4.43 A single skein of five barnacle geese was observed (see Figure 6.8 and Technical Appendix 
Table A6.16).  However, this did not overfly the site and was not at potential collision height.  Even if 
barnacle geese were to occasionally overfly the site at potential collision height, this would be 
incredibly rare based on observations and any measurable effect on the population would be highly 
unlikely.  Therefore, no effects are predicted for barnacle geese.   

6.4.44 A single flight of two whooper swans was observed to overfly the site (see Figure 6.9 and 
Technical Appendix Table A6.17).  However, this was not at potential collision height.  Even if 
whooper swans were to occasionally overfly the site at potential collision height, this would be 
incredibly rare based on observations and any measurable effect on the population would be highly 
unlikely.  Therefore, no effects are predicted for whooper swan. 

Decommissioning Effects 

6.4.45 Potential decommissioning effects are considered to be of the same nature as construction 
effects.  Therefore no effects are predicted for geese. 

Potential Cumulative Effects 

6.4.46 As the Proposed Development does not offer foraging or roosting habitat, no cumulative 
effect through loss of area is predicted. 

6.4.47 As the predicted collision mortality on pink-footed geese is so small, and not directly linked to a 
specific SPA population, any increase in cumulative risk would be negligible, and so a structured 
cumulative impact assessment is not considered necessary.  No other wildfowl overflew the site at 
potential collision height. 

6.4.48 Therefore, no significant cumulative effects are predicted. 

Golden eagle 

Baseline 

6.4.49 As golden eagles (Aquilla chrysaetos) are a qualifying feature of Caithness and Sutherland 
Peatlands SPA, and listed under Schedule 1 of the Wildlife and Countryside Act, they are considered 
to be of very high sensitivity. 
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6.4.50 Due to their sensitivity, additional details informing the golden eagle assessment can be found 
in the Confidential Annex.  However, a general summary is provided in the assessment below. 

6.4.51 Although a golden eagle territory is known from the wider area (identified during surveys for the 
proposed SSE Dalnessie Wind Farm and beyond 6km from the Proposed Development), no evidence 
of breeding was found during 2013 surveys.  Altnaharra Estate indicated that golden eagles had been 
known to occupy other territories within the wider area historically, these were not found to be active 
during 2013 surveys.  Further details can be found in the Confidential Annex, including Figure C6.3. 

6.4.52 Golden eagle flights were observed during flight activity surveys.  However, the majority of 
these followed a predictable flight corridor to the north of the site, following Creag Riabhach ridge (see 
Figure 6.10 and Technical Appendix Table A6.18 and A6.19).  Many of these flights were at a lower 
altitude than was observed elsewhere, and at potential collision height.  This is consistent with slope 
soaring using lift generated over cliffs and steep slopes (Katzner et al. 2012). 

6.4.53 A single random golden eagle flight was observed over the Proposed Development area, at 
potential collision risk height (see Figure 6.10 and Technical Appendix Table A6.18). 

6.4.54 As golden eagle flights are not obviously connected to a known active territory, they are likely 
to represent sub-adult birds or floating (non-breeding) adults. 

6.4.55 The Golden Eagle Conservation Framework indicated that the Peatlands of Caithness and 
Sutherland NHZ was in unfavourable conservation status at the time of publication (Whitfield et al 
2008a).  In this study, this NHZ was found to fail the first test – territory occupation.  However, it 
passed the remaining demographic tests (productivity and survival) (Whitfield et al. 2008a).  The 
study indicated that in order to meet favourable conservation status, 21 or more territories must be 
occupied, whereas only 18 were found to be occupied based on the 2003 survey data used.  
Subsequently, the Scottish Raptor Monitoring Scheme (SRMS) has published yearly reports on the 
status of raptors in Scotland between 2006 and 2011 (Etheridge et al. 2013; Etheridge et al. 2012a;  
Etheridge et al. 2012b;  Etheridge et al. 2011;  Etheridge et al. 2010;  Etheridge et al. 2008).  Although 
these surveys have often had poor coverage of Sutherland, the 2010 and 2011 surveys both found 22 
occupied golden eagle territories, despite the limitations presented by the remote and challenging 
terrain (Etheridge et al. 2013; Etheridge et al. 2012a).  The average fledging rate (based on monitored 
territories) between 2007 and 2011 was 0.65, which is higher than the mean rate of 0.32 found in the 
Golden Eagle Conservation Framework (Etheridge et al. 2013; Etheridge et al. 2012a;  Etheridge et 
al. 2012b;  Etheridge et al. 2011;  Etheridge et al. 2010;  Whitfield et al. 2008a).  Therefore, the 
Peatlands of Caithness and Sutherland NHZ now passes the first test, and may be considered to be 
in favourable conservation status. 

6.4.56 For the purposes of this assessment, the baseline population of golden eagles in the Peatlands 
of Caithness and Sutherland is considered to be 22 occupied territories, or 44 adult birds.  This figure 
excludes sub-adult birds and floating adults. 

6.4.57 Golden eagles only start to breed between the age of four or five (Watson 2010).  At this stage 
the bird is classed as a sub-adult, eagles do not become adults until the age of seven (Forrester et al. 
2007).  The species is therefore long lived but with a low productivity rate and the population has low 
recruitment levels.  Baseline mortality of adult golden eagles is estimated at 92% to 97%, with 90% 
quoted in the Golden Eagle Conservation Framework (Watson 2010;  Whitfield et al. 2008a).   

Potential Construction Effects 

6.4.58 No golden eagle territories were found within the recommended disturbance buffer of 1km from 
the Proposed Development site, and no known historic nest sites are located within this range 
(Ruddock and Whitfield 2007;  Whitfield et al. 2008b).  Furthermore, all known and historic nest sites 
are beyond the more conservative 1.5km disturbance buffer previously recommended in superseded 
guidance, and construction will not be visible to any confirmed active or historic nest sites (Currie and 
Elliott 1997;  Forestry Commission Scotland 2006).  Furthermore, the site is beyond the 3km nest 
radius in which most golden eagle activity is found to occur (Pendlebury et al. 2011;  SNH 2012b).  
Therefore, no effect is predicted on breeding golden eagles. 
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6.4.59 The application site boundary offers poor foraging habitat for golden eagles, as evidenced by 
the low level of activity observed during surveys (a single flight of a golden eagle which was not 
displaying foraging behaviour – for more information see Potential Operation Effects below).  The site 
itself supports very little in the way of suitable prey species due to the degraded nature of the 
peatland habitat.  Furthermore, it is not used for livestock.  As such, the site is not considered to offer 
important foraging habitat for golden eagles, and so no effect is predicted after any loss to 
development. 

6.4.60 The Habitat Management Plan will enhance habitat to the north of the site by restoring the bog, 
which will improve foraging opportunities in this area, away from the wind farm site (see Volume 1 of 
the ES, Chapter 5 Figure 5.10).  Therefore, the Proposed Development will have a positive effect on 
golden eagles by enhancing foraging opportunities in the area.  As there is a large amount of 
available foraging habitat in the NHZ, this effect is considered to be of low significance. 

Potential Operation Effects 

6.4.61 No active golden eagle breeding territories were identified during 2013 surveys.  However, 
golden eagles were observed close to the historic nest site identified during surveys for the proposed 
SSE Dalnessie Wind Farm and it is likely that this territory will continue to be used in the future (see 
Confidential Annex Figure C6.3).  The level of observed activity over the Proposed Development is 
extremely low, and the site offers poor foraging habitat with few waders or mammals.  The Proposed 
Development is also a considerable distance from the nearest confirmed nest site, and so it is highly 
unlikely that the site is important for golden eagles, particularly considering that more optimal foraging 
habitat is available much nearer to the known nest site.  SNH advised that due to the location, PAT 
modelling was not considered necessary (see Table 6.2).  It is therefore considered that any loss of 
suboptimal habitat will have an irreversible effect of negligible magnitude and of a low level of 
significance.  Therefore, no significant effect is predicted. 

6.4.62 The predictable flight corridor over Creag Riabhach ridge is located over 500m from the 
Proposed Development, and so is not considered in collision risk modelling as there is no risk of 
collision for golden eagles using this route (see Figure 6.10).  The application site boundary itself 
does not offer any similar topographical features, and is much flatter with only gentle slopes.  The 
topography offered by the site does not generate lift, but instead may offer thermals which eagles may 
use on occasion to soar at high altitudes (often over 1000m), and so does not present a high risk of 
collision (Katzner et al. 2012). 

6.4.63 A single random golden eagle flight was observed over the Proposed Development area, at 
potential collision risk height (see Figure 6.10).  The circumstances surrounding this flight were quite 
particular:  ravens mobbed the eagle while it was flying offsite and outwith the VP viewshed.  As a 
result of the mobbing, the golden eagle altered its flight route to try and avoid the ravens, which 
brought it through the viewshed and over the site.  It is highly likely that ravens will change their 
behaviour around the wind farm area after construction, and similar activity in the future is therefore 
unlikely.  However, a precautionary approach has been adopted and collision risk modelling 
completed for this single random golden eagle flight.  Post-consent monitoring will also be 
undertaken, as described in the Habitat Management Plan section later in this document. 

6.4.64 As golden eagle flights were not obviously attributable to an active breeding territory, and any 
seasonal differences are impossible to estimate on the basis of one flight, it has been assumed that a 
similar level of random activity may occur at any time of the year, rather than restricting calculations to 
a single season. 

6.4.65 The accepted 99% avoidance rate has been used in collision risk calculations for golden eagle 
(Whitfield 2009).  Using the standard average activity rate yields an estimated mortality of one bird 
every 29.61 years or 0.03 per year, which is less than one golden eagle during the operational life of 
the wind farm.  The weighted average activity rate yields a slightly higher estimated mortality of one 
bird every 27.86 years or 0.04 per year, which is still less than one golden eagle during the 
operational life of the wind farm.  Therefore, in the worst case scenario a single golden eagle may be 
lost to collision during the operational life of the wind farm.  Assuming a 10% mortality rate and a 
population of 44 adult golden eagles (based on known occupied territories), it would be expected that 
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4.4 would be lost per year.  Using the more precautionary collision mortality rate of 0.04, Creag 
Riabhach Wind Farm would result in a baseline mortality increase of <1%.  In the worst case scenario 
where a single golden eagle is lost through collision during the life of the wind farm, this would be 
equivalent to 0.02% of the known breeding NHZ population.  This is a negligible effect and would not 
affect the integrity of the breeding population (see Potential Cumulative Effects below).  As such the 
effect of collision on golden eagles is considered to be of negligible magnitude and of a low level of 
significance.  Therefore no significant effect is predicted. 

6.4.66 In reality, studies have shown that breeding and sub-adult golden eagles will actively avoid the 
entire turbine envelope of active wind farms, and so actual collision risk will almost certainly be 
considerably less (Walker et al. 2005;  Fielding and Haworth. 2011). 

Decommissioning Effects 

6.4.67 Potential decommissioning effects are considered to be of the same nature as construction 
effects.  Therefore, no effects are predicted for golden eagles. 

Potential Cumulative Effects 

6.4.68 As the Proposed Development does not offer good foraging habitat, no cumulative effect 
through loss of area is predicted.  However, the Habitat Management Plan will enhance habitat to the 
north of the Proposed Development site, increasing its suitability for foraging eagles, which will have a 
positive effect. 

6.4.69 Although the predicted collision mortality for the Proposed Development is not significant, it is 
important to consider this in a cumulative context.  As observed birds are not connected to known 
breeding territories, they are considered to be sub-adults or adult floaters, and not directly connected 
to any known territory or SPA.  These birds are additional to the NHZ breeding population of 22 
territories, or 44 individuals.  Therefore, in order to assess cumulative effects on golden eagles, all 
wind farm developments within The Peatlands of Caithness and Sutherland NHZ should be 
considered.  Wind farm developments were identified using the SNH wind farm shapefiles through 
ArcGIS proximity analysis.  Table 6.10 shows the potential developments which may contribute 
towards a cumulative effect on golden eagles through collision mortality, and summarises the 
available data.  This table separates developments into the categories ‘installed or approved’ and 
‘application’ to enable the potential cumulative effects to be considered for those developments that 
do exist or will exist (representing the minimum precautionary cumulative effect) and then with all 
potential developments (representing the worst case precautionary cumulative effect – note that it is 
considered highly unlikely that all proposed wind farms will gain consent and be operational 
concurrently with Creag Riabhach Wind Farm). 

Table 6.10.  Predicted Cumulative Collision Effects for Golden Eagles. 

Development Planning Stage Predicted Annual 
Golden Eagle 
Collision Mortality 
(99.0 % avoidance) 

Creag Riabhach Wind 
Farm 

Application 
Considered in this ES 

0.04 

Installed or Approved 

Achany Installed 0.00 

Bettyhill Installed 0.00 

Burn of Whilk Approved 0.01 
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Development Planning Stage Predicted Annual 
Golden Eagle 
Collision Mortality 
(99.0 % avoidance) 

Causeymire Installed 0.00 

Gordonbush Installed 0.07 

Kilbraur Installed 0.00 

Lairg Estate Installed 0.01 

Lower Camster Approved 0.00 

Rosehall Installed 0.00 

Strathy North Approved 0.00* 

Wathegar Approved 0.00 

Wathegar 2 Approved 0.00 

Application 

Achlachan Application 0.00 

Bad a Cheo Application 0.00 

Braemore Application 0.00 

Dalnessie Application 0.12 

Glencassley Application 0.07 

Halsary Windfarm Application 0.00 

Limekiln Application 0.00 

Lower Rumster Application 0.00 

Rumster Application 0.00 

Strathy South Application 0.01 

West Clyth 2 Application 0.00 

West Clyth 2 Application 0.00 

Total Cumulative Effect Considering 
Installed or Approved Developments 0.13 

Total Cumulative Effect Considering 
Installed or Approved and Application Stage 
Developments 0.33 

* Although golden eagles were observed to overfly the Strathy North development area during field 
surveys, the activity level was considered too low to warrant collision risk modelling.  Therefore, as no 
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collision mortality predictions are available it has not been possible to assign a value to this 
development, and so ‘0.00’ has been used reflecting the ‘negligible’ magnitude of effect predicted by 
the Environmental Statement (RPS 2007). 

6.4.70 As existing and proposed wind farms are mostly outwith the core 3km range of known territory 
centres, and observed flight activity rates are generally very low at other sites, cumulative collision 
mortality is considered to relate to sub-adult or floating adult golden eagles (Fielding et al. 2006;  
Pendlebury et al. 2011;  SNH 2012b). 

6.4.71 Assuming the breeding population within the NHZ is now 22 pairs, any effect of cumulative 
collision mortality on the maintenance of this baseline is considered. 

6.4.72 Over the 25 year operational life of existing and consented wind farms in combination with 
Creag Riabhach Wind Farm, it is predicted that 3.25 golden eagles will be lost through collision with 
turbines.  Should all applications gain consent, a total of 8.25 birds are predicted to be lost over 25 
years. 

6.4.73 Assuming an adult turnover rate of 0.045 birds per year (which is equivalent to 22 years spent 
on territory, which is consistent with the NHZ demography shown in Whitfield et al. 2008a), the loss of 
adult golden eagles from breeding territories will be approximately 50 birds during 25 years.  As no 
effect on breeding territories is predicted from existing or proposed wind farms, there would be no 
additional adult turnover as a result of cumulative effects. 

6.4.74 In the absence of any wind farms, it is predicted that approximately 176 golden eagles will be 
fledged, assuming a mean fledging rate of 0.32 as quoted in the Golden Eagle Conservation 
Framework (Whitfield et al. 2008a).  Using a 40% sub-adult survival rate, 70 of the fledged birds are 
estimated to survive to breeding age.  In the absence of wind farms, there is an estimated buffer of 20 
floating golden eagles after turnover, which will allow continued population expansion. 

6.4.75 If the mean fledging rate of 0.65 (based on more recent SRMS data as described previously) is 
used, 357 birds are predicted to be fledged during the 25 year period, of which 143 would be 
estimated to reach breeding age, leaving a much larger buffer of 93 floating birds. 

6.4.76 If all proposed wind farms gain consent, there would be an additional mortality of up to 9 sub-
adult and floating adult birds.  However, even in the worst case model assuming a fledging rate of 
0.32 this would still leave 61 birds to replace breeding adults lost through natural mortality, and a 
buffer of 11 floating golden eagles which will allow continued population expansion in the Peatlands of 
Caithness and Sutherland NHZ.  Therefore, there will be no negative effect on the stability, integrity or 
favourable conservation status of the NHZ population and so no significant cumulative effects is 
predicted. 

6.4.77 This assessment has assumed that the golden eagle population of the Peatlands of Caithness 
and Sutherland NHZ is isolated.  This is of course not the case, and in reality floating adults from 
neighbouring NHZ regions will also move in to the area to replace lost adults.  Also, as noted 
previously, both breeding and sub-adult golden eagles have been shown to actively avoid the entire 
turbine envelope of operational wind farms (Walker et al. 2005;  Fielding and Haworth 2011).  
Therefore, this assessment is highly precautionary. 

Merlin 

Baseline 

6.4.78 As merlin (Falco columbarius) are a qualifying feature of Caithness and Sutherland Peatlands 
SPA, and listed under Schedule 1 of the Wildlife and Countryside Act, they are considered to be of 
very high sensitivity. 

6.4.79 Due to their sensitivity, additional details informing the merlin assessment can be found in the 
Confidential Annex.  However, a general summary is provided in the assessment below. 
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6.4.80 A single merlin territory was found during baseline surveys (see Confidential Annex Figure 
C6.3).  Historic records provided by RSPB indicated that merlin had been observed to display 
breeding behaviour in the same area historically, and so it is likely that this relates to the same 
territory (see Confidential Annex Figure C6.3).  This territory is considered to be associated with the 
Caithness and Sutherland Peatlands SPA. 

6.4.81 Merlin were not observed to forage or overfly the application site boundary. 

6.4.82 The Caithness and Sutherland Peatlands SPA supports a population of 54 breeding pairs of 

merlin3.  This territory will be considered within this context. 

Potential Construction Effects 

6.4.83 The merlin nest site identified was more than 500m from any Proposed Development, which is 
the recommended buffer to avoid disturbance to this species (Ruddock and Whitfield 2007; Whitfield 
et al. 2008b).  Therefore no effects are predicted on breeding merlin as a result of disturbance 
during construction.  Furthermore, the site and surrounding area offers poor foraging and nesting 
habitat for merlin due to the degraded nature of the peatland habitats.  Optimal foraging and nesting 
habitat is found closer to the nest site, and in the opposite direction from the wind farm.  Therefore, 
the Proposed Development will not result in the loss of important potential foraging or nesting habitat.  
However, the proposed Habitat Management Plan will improve the quality of peatlands north of the 
application site boundary (see Volume 1 of the ES Chapter 5 Figure 5.10).  This will provide improved 
habitat structure for nesting and foraging opportunities for merlin in this area to the north of the 
proposed wind farm, and will benefit the species.  As such, a long-term positive effect of minor 
magnitude and so medium level of significance is predicted.  Therefore, the development is 
predicted to have a significant positive effect on merlin. 

Potential Operation Effects 

6.4.84 Merlin were not observed during flight activity surveys.  However, merlin are cryptic small birds 
and detection rates are considered to be low, with detection rates dropping dramatically beyond 1km.  
Although they often hunt below collision risk height, aerial pursuit of passerines would place them 
within potential collision risk height.  In this case, the site offers neither good foraging nor nesting 
habitat, with limited prey, and so any potential risk of collision is considered trivial.  Therefore, there is 
the potential for an effect of negligible magnitude, and low significance.  Therefore no significant 
effect is predicted on merlin as a result of collision with turbines.   However, the Habitat 
Management Plan will continue to benefit merlin during the operational phase, offering enhanced 
habitat to the north which may be used for foraging or nesting in the future.   

Decommissioning Effects 

6.4.85 Potential decommissioning effects are considered to be of the same nature as construction 
effects.  Therefore, no effects are predicted for merlin. 

Potential Cumulative Effects 

6.4.86 As no measurable negative effect is predicted, no cumulative effects are predicted. 

Peregrine 

Baseline 

6.4.87 As peregrines (Falco peregrinus) are listed under Schedule 1 of the Wildlife and Countryside 
Act, they are considered to be of high sensitivity. 

                                                
3
 Caithness and Sutherland SPA Citation available from:  http://gateway.snh.gov.uk/sitelink/siteinfo.jsp?pa_code=8476  

Accessed August 2013. 

http://gateway.snh.gov.uk/sitelink/siteinfo.jsp?pa_code=8476
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6.4.88 Due to their sensitivity, additional details informing the peregrine assessment can be found in 
the Confidential Annex.  However, a general summary  is provided in the assessment below. 

6.4.89 A single peregrine territory was found during baseline surveys (see Confidential Annex Figure 
C6.3).  Historic records provided by RSPB indicated that peregrines had been observed to display 
breeding behaviour in the same area historically, and so it is likely that this relates to the same 
territory (see Confidential Annex Figure C6.4).   

6.4.90 Peregrines were not observed to forage or overfly the application site boundary.  A single flight 
was recorded, over 1.7km from the nearest turbine location (Turbine 21 – see Figure 6.11 and 
Technical Appendix Table A6.20). 

6.4.91 The Peatlands of Caithness and Sutherland NHZ is considered to support a population of 16 
peregrine breeding territories, and this territory will be considered in this context, although the real 
population in the area may well be higher (SNH 2012c). 

Potential Construction Effects 

6.4.92 The peregrine nest site identified was more than 750m from the Proposed Development, which 
is the recommended buffer to avoid disturbance to this species (Ruddock and Whitfield 2007;  
Whitfield et al. 2008b).  Therefore no effects are predicted on breeding peregrine as a result of 
disturbance during construction.  Furthermore, the site and surrounding area does not offer suitable 
breeding habitat for peregrine, and only offers poor foraging habitat due to the degraded nature of the 
peatland habitats.  Optimal foraging and nesting habitat is found closer to the nest site, and in the 
opposite direction from the Proposed Development.  Therefore, the Proposed Development will not 
result in the loss of important potential foraging or nesting habitat.  However, the proposed Habitat 
Management Plan will improve the quality of peatlands north of the application site boundary (see 
Figure 5.10).  This will provide improved foraging opportunities for peregrine in this area to the north 
of the proposed wind farm, and will benefit the species.  As such, a long-term positive effect of 
minor magnitude and so low level of significance is predicted.  Therefore, no significant negative 
effects are predicted. 

Potential Operation Effects 

6.4.93 Peregrine were not observed during flight activity surveys and the site offers neither good 
foraging nor nesting habitat, with limited prey.  Therefore, peregrine are unlikely to forage over the site 
with any regularity, and any potential collision risk would be trivial.  Therefore, there is the potential for 
an effect of negligible magnitude, and very low significance.  Therefore no significant effect is 
predicted on peregrine as a result of collision with turbines.   However, the Habitat Management Plan 
will continue to benefit peregrine during the operational phase, offering enhanced habitat to the north 
which may be used for foraging.   

Decommissioning Effects 

6.4.94 Potential decommissioning effects are considered to be of the same nature as construction 
effects.  Therefore, no effects are predicted for peregrine. 

Potential Cumulative Effects 

6.4.95 As no measurable negative effect is predicted, no cumulative effects are predicted. 

Hen harrier 

Baseline 

6.4.96 As hen harriers (Circus cyaneus) are a qualifying feature of Caithness and Sutherland 
Peatlands SPA, and listed under Schedule 1 of the Wildlife and Countryside Act, they are considered 
to be of very high sensitivity. 
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6.4.97 No hen harriers were observed during flight activity surveys, and no territories were found. 

6.4.98 However, a single flight of an immature bird was observed during the Preliminary Ecological 
Appraisal Site Visit (see Figure 6.12). 

6.4.99 The Caithness and Sutherland Peatlands SPA supports a population of 14 breeding pairs of 

hen harriers4.  However, it is not possible to be certain that this immature bird is associated with this 
SPA.  The Peatlands of Caithness and Sutherland NHZ is thought to support 35 to 40 breeding pairs. 

Potential Construction Effects 

6.4.100 No hen harrier territories were found within the application site boundary or in the wider area.  
Furthermore, the habitat within the Proposed Development area is suboptimal for foraging, nesting or 
roosting hen harriers.  Therefore no effects are predicted on hen harriers as a result of disturbance 
during construction.  However, the proposed Habitat Management Plan will improve the quality of 
peatlands north of the application site boundary (see Volume 1 of the ES Chapter 5 Figure 5.10).  
This will provide improved habitat structure for nesting and foraging opportunities for hen harriers in 
this area to the north of the proposed wind farm, and will benefit the species, if it uses the area.  As 
such, a potential long-term positive effect of minor magnitude and so medium level of 
significance is predicted.  Therefore, the development is predicted to have a potential significant 
positive effect on hen harrier. 

Potential Operation Effects 

6.4.101 Hen harriers were not observed during flight activity surveys.  However, a single immature 
hen harrier was observed during the Preliminary Ecological Appraisal Site Visit on 28

th
 August 2012 

(see Figure 6.12).  This flight followed the Allt na h-Aire burn, over 2.7km north of the nearest turbine 
(Turbine 22), and was below potential collision height.  Therefore, there would be no risk of collision to 
hen harriers, had this flight been recorded during flight activity surveys and appropriate for inclusion in 
collision risk modelling.  The site itself offers poor foraging, nesting or roosting habitat and so is 
unlikely to be used by this species.  Therefore, hen harriers are unlikely to use the site with any 
regularity, and any potential collision risk would be trivial as evidenced by baseline surveys.  
Therefore, there is the potential for an effect of negligible magnitude, and low significance.  
Therefore no significant effect is predicted on hen harriers as a result of collision with turbines.  
However, the Habitat Management Plan will continue to offer potential benefits to hen harriers during 
the operational phase, including enhanced habitat to the north which may be used for foraging, 
nesting or roosting in the future.   

Decommissioning Effects 

6.4.102 Potential decommissioning effects are considered to be of the same nature as construction 
effects.  Therefore, no effects are predicted for hen harrier. 

Potential Cumulative Effects 

6.4.103 As no measurable negative effect is predicted, no cumulative effects are predicted. 

Barn owl 

Baseline 

6.4.104 As barn owls (Tyto alba) listed under Schedule 1 of the Wildlife and Countryside Act, they are 
considered to be of high sensitivity. 

6.4.105 Due to their sensitivity, additional details informing the barn owl assessment can be found in 
the Confidential Annex.  However, a general summary is provided in the assessment below. 

                                                
4
 Caithness and Sutherland SPA Citation available from:  http://gateway.snh.gov.uk/sitelink/siteinfo.jsp?pa_code=8476  

Accessed August 2013. 

http://gateway.snh.gov.uk/sitelink/siteinfo.jsp?pa_code=8476
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6.4.106 No barn owls were observed during flight activity surveys, and no nests were found.  
However, a single barn owl was found to roost within the 1km buffer of the core survey area (see 
Confidential Annex Figure C6.3). 

Potential Construction Effects 

6.4.107 The barn owl roost site identified was more than 1km from the Proposed Development, which 
is much further than the recommended 100m buffer distance to avoid disturbance to this species 
(Ruddock and Whitfield 2007;  Whitfield et al. 2008b).  Therefore no effects are predicted on 
roosting barn owl as a result of disturbance during construction.  Furthermore, the site and 
surrounding area does not offer suitable breeding habitat for barn owl, and only offers poor foraging 
habitat due to the degraded nature of the peatland habitats.  Optimal foraging and nesting habitat is 
found closer to the roost site, and in the opposite direction from the Proposed Development.  
Therefore, the Proposed Development will not result in the loss of important potential foraging or 
nesting habitat.  However, the proposed Habitat Management Plan will improve the quality of 
peatlands north of the application site boundary (see Volume 1 of Chapter 5 Figure 5.10).  This will 
provide improved foraging opportunities for barn owl in this area to the north of the Proposed 
Development, and will benefit the species.  As such, a long-term positive effect of minor 
magnitude and so low level of significance is predicted.  Therefore, no significant negative 
effects are predicted. 

Potential Operation Effects 

6.4.108 Barn owls were not observed during flight activity surveys and the site offers neither good 
foraging nor nesting habitat.  Therefore, barn owls are unlikely to forage or commute over the site with 
any regularity.  Furthermore, barn owls typically fly at altitudes (<4m) which are much lower than 
potential collision height while foraging and so any potential collision risk would be trivial (Barn Owl 
Trust 2012).  Therefore, there is a small potential for an effect of negligible magnitude, and very 
low significance.  Therefore no significant effect is predicted on barn owl as a result of collision 
with turbines.   However, the Habitat Management Plan will continue to benefit barn owl during the 
operational phase, offering enhanced habitat to the north which may be used for foraging.   

Decommissioning Effects 

6.4.109 Potential decommissioning effects are considered to be of the same nature as construction 
effects.  Therefore, no effects are predicted for barn owl. 

Potential Cumulative Effects 

6.4.110 As no measurable negative effect is predicted, no cumulative effects are predicted. 

Black grouse 

Baseline 

6.4.111 Black grouse (Tetrao tetrix) have suffered a 29% population decline in Scotland over the last 
25 years, with a 16% decline in north Scotland (Sim et al. 2008) and are listed on the Scottish 
Biodiversity List and are Red Listed.  They are therefore considered to be of medium sensitivity. 

6.4.112 Due to their sensitivity, additional details informing the black grouse assessment can be found 
in the Confidential Annex.  However, a general summary is provided in the assessment below. 

6.4.113 Three black grouse lek sites were found during baseline surveys (see Confidential Annex 
Figure C6.5).  Historic records provided by Altnaharra Estate and RSPB indicated that black grouse 
had been known to lek in the same area historically, indicating two lek sites which correspond with 
those found during the novel surveys in 2013.  Only a maximum of a single male black grouse was 
observed at each of the three lek sites identified.  A female black grouse was also observed at one lek 
site. 
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6.4.114 Black grouse were not observed to overfly the application site boundary, although a single 
black grouse site was recorded in the wider area, below collision risk height (see Confidential Annex 
Figure C6.5 and Technical Appendix Table A6.21). 

6.4.115 The most recent estimate of lekking males in north Scotland is 770 birds, and these leks will 
be considered in this context (Sim et al. 2008). 

Potential Construction Effects 

6.4.116 One of the black grouse lek sites identified was more than 750m from any Proposed 
Development, which is the recommended maximum buffer to avoid disturbance to this species 
(Ruddock and Whitfield 2007;  Whitfield et al. 2008b) (see Confidential Annex Figure C6.5).  
Therefore no effects are predicted on these lek sites as a result of construction. 

6.4.117 The two other lek sites are located beyond 500m from the nearest proposed turbine location, 
which is the minimum distance recommended to avoid disturbance (Ruddock and Whitfield 2007;  
Whitfield et al. 2008b) (see Confidential Annex Figure C6.5).  However, one is located within 500m 
from the proposed access tracks.  Therefore, mitigation will be required to avoid disturbance to black 
grouse that use these lek sites.  If possible, construction activities within 750m of both of these lek 
sites will be avoided between March and May inclusive to avoid disturbance.  Where this is not 
possible, construction activities will not take place during dusk and dawn periods, which will avoid 
disturbance to black grouse using the lek sites.  A detailed method statement will be produced and 
agreed prior to construction activities. 

6.4.118 Although the above mitigation is expected to avoid any negative effects on black grouse 
during construction, in the unlikely event that this was unsuccessful the worst case scenario would 
result in the temporary displacement of one lekking black grouse during a single season.  Were this 
black grouse to fail to find an alternative lek site, this would result in the temporary loss of a single 
lekking bird for one year.  This would be equivalent to a much less than 0.01% loss to the lekking 
population of black grouse for a single year.  Therefore, in the worst case there may be a negative 
effect of negligible magnitude and reversible in the short-term.  This would be considered to be 
be of a very low significance level.  Therefore no significant effect is predicted, and it is expected 
that mitigation measures will avoid any insignificant negative effects as well. 

6.4.119 The Proposed Development site offers poor habitat for foraging black grouse, evidenced by 
the lack of activity within the application site boundary.  Although the Ordnance Survey mapping for 
the area indicates there is plantation forestry within a small part of the site, this is in fact degraded bog 
habitat consistent with the majority of the site, with only scattered stunted scrub (see Chapter 5: 
Ecology and Nature Conservation).  However, more establish mixed plantation can be found at the 
base of the slope, nearest the road, and will not be affected by the Proposed Development.  
Therefore, no forestry will be cleared during construction, and so the nature of the habitat surrounding 
the nearest lek site will not be changed.  Therefore, no effects are predicted as a result of habitat 
loss. 

6.4.120 However, the proposed Habitat Management Plan will improve the quality of habitat north of 
the application site boundary (see Volume 1 of Chapter 5 Figure 5.10).  This will provide improved 
foraging opportunities for black grouse in this area to the north of the Proposed Development in the 
vicinity of the northernmost lek site, and will benefit the species.  As such, a long-term positive 
effect of minor magnitude and so low level of significance is predicted.  Therefore, no significant 
negative effects are predicted. 

Potential Operation Effects 

6.4.121 No negative effect is predicted on the lek site located beyond 750m of the Proposed 
Development during the operation phase. 

6.4.122 As the nearest lek sites are located over 500m – the minimum recommended buffer to avoid 
disturbance – from the nearest turbine, disturbance during operation is considered highly unlikely 
(Ruddock and Whitfield 2007;  Whitfield et al. 2008b).  There will be a small level of traffic and human 
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activity associated with maintenance during the operational phase.  However, this activity will not be 
completed during dusk or dawn periods, and will therefore avoid any disturbance to lekking black 
grouse at the nearest lek site during operation.  Therefore, no significant effect is predicted on 
lekking black grouse.   

6.4.123 As the application site boundary itself does not offer lekking or foraging opportunities, it is 
considered unlikely that black grouse will overfly the turbine envelope.  Furthermore, black grouse 
generally fly below potential collision height (Zeiler and Grünschachner-Berger 2009).  As such, any 
risk of collision would be trivial, and any potential effect of negligible magnitude and so of a very 
low significance level.  Therefore, no significant effect is predicted on black grouse as a result of 
collision with turbines. 

6.4.124 The Habitat Management Plan will continue to offer potential benefits for black grouse during 
the operational phase, including enhanced habitat to the north which may be used for foraging in the 
future.   

Decommissioning Effects 

6.4.125 Potential decommissioning effects are considered to be of the same nature as construction 
effects.  Relevant mitigation described under Construction Effects will also be applied during 
Decommissioning.  Therefore, no significant effects are predicted for black grouse. 

Potential Cumulative Effects 

6.4.126 As no measurable negative effect is predicted, no cumulative effects are predicted. 

Arctic skua 

Baseline 

6.4.127 As Arctic skuas (Stercorarius parasiticus) are included on the Scottish Biodiversity List, and 
Red Listed, they are considered to be of medium sensitivity. 

6.4.128 Arctic skuas were not found to breed within the core survey area.  Two Arctic skua flights 
were observed on 14

th
 September 2012.  Both of these were at potential collision height, and are 

almost certainly attributable to the same individual (see Figure 6.13 and Technical Appendix Table 
A6.22). 

6.4.129 Small numbers of Arctic skuas are known to breed in Caithness and Sutherland Peatlands 
SPA (although they are not a qualifying feature of this site), and 48 pairs were found to breed in 
Sutherland in the Seabird 2000 census (Mitchell et al. 2004).  The Seabird 2000 census found that 
Scotland supports 2,136 breeding pairs of Arctic skua, with Shetland and Orkney supporting the 
majority of the population (1,762 pairs combined) (Mitchell et al. 2004).  The breeding population of 
Arctic skuas migrates to the southern hemisphere in autumn, where they spend winter.  Fewer than 
10 individuals are thought to remain in Scotland through winter (Forrester et al. 2007).  It is likely that 
those that do overwinter in Scotland were unable to migrate due to injury or illness. 

Potential Construction Effects 

6.4.130 Arctic skuas were not found to breed within the core survey area or 500m buffer.  Arctic skuas 
rarely breed inland in Scotland.  However, they do use moorland habitats, and do so regularly in 
Iceland (Hilmarsson 2011).  Were even a single pair of Arctic skuas to nest onsite during construction, 
this would be equivalent to 2% of the Sutherland population.  Therefore, to avoid any potential effects 
a preconstruction survey will be undertaken to determine whether any Arctic skuas are breeding 
within 500m of the construction footprint.  If any birds are found to breed, appropriate buffers will be 
applied onsite in accordance with best practice and available literature.  Construction activities are 
restricted or prohibited within buffer areas as appropriate until breeding is shown to have ended.  A 
watching brief will be maintained by the Ecological Clerk of Works.  This will prevent any interference 



ENVIRONMENTAL STATEMENT 
Ornithology 

 

 

  Creag Riabhach Wind Farm 
 

with or mortality to nesting birds.  With mitigation in place, no effects are predicted during 
construction. 

Potential Operation Effects 

6.4.131 Two arctic skua flights were recorded during flight activity surveys, both of which were at 
potential collision height (see Figure 6.13).  As it is highly likely that this flight represented a delayed 
migration or an individual overwintering for reasons of ill health or injury during the peak migration 
season, it is highly unlikely that this level of flight activity will be repeated with any regularity.  
However, a precautionary approach has been adopted, and collision risk modelling completed for 
Arctic skua, assuming that a similar level of activity may occur throughout winter every year (ie an 
individual bird fails to migrate, and if active in this area to a similar degree each year). 

6.4.132 A 98% avoidance rate has been used in collision risk calculations for Arctic skua (Krijgsveld 
et al. 2011; Cook et al.  2012).  Using the standard average activity rate yields an estimated mortality 
of one bird every 29.27 years or 0.03 per year, which is less than one Arctic skua during the 
operational life of the wind farm.  The weighted average activity rate yields a slightly higher estimated 
mortality of one bird every 27.54 years or 0.04 per year, which is still less than one Arctic skua during 
the operational life of the wind farm.  Therefore, in the worst case scenario a Arctic skua may be lost 
to collision during the operational life of the wind farm.  As this bird may belong to any colony in 
Scotland, or even another Scandinavian country, any effect has been assessed in terms of the 
Scottish breeding population.  The loss of a single bird would be equivalent to much less than 0.01% 
of the breeding population.  This is a negligible effect and would not affect the integrity of the breeding 
population.  As such the effect of collision on Arctic skuas is considered to be of negligible 
magnitude and of a very low level of significance.  Therefore no significant effect is predicted. 

Decommissioning Effects 

6.4.133 Potential decommissioning effects are considered to be of the same nature as construction 
effects.  Relevant mitigation described under Construction Effects will also be applied during 
Decommissioning.  Therefore, no effects are predicted for Arctic skua. 

Potential Cumulative Effects 

6.4.134 As no measurable negative effect is predicted, no cumulative effects are predicted. 

Waders 

Baseline 

6.4.135 As golden plover (Pluvialis apricaria), dunlin (Calidris alpina), greenshank (Tringa nebularia) 
and wood sandpiper (Tringa glareola) are qualifying features of Caithness and Sutherland Peatlands 
SPA they are considered to be of very high sensitivity.  Greenshank and wood sandpiper are also 
listed under Schedule 1 of the Wildlife and Countryside Act. 

6.4.136 Only golden plover and dunlin were confirmed to breed within the core survey area, and no 
territories were found within the application site boundary (see Figure 6.14).  A single golden plover 
was also recorded onsite during winter bird surveys.  A single dunlin flight was recorded to the north 
of the application site boundary, and five golden plover flights were recorded – one of which overflew 
the turbine envelope but was below potential collision height. 

6.4.137 Greenshank were observed foraging at bog pools and in wetter areas of bog habitat to the 
north of the Proposed Development (see Figure 6.15).  Greenshank will commute from nest sites to 
feed beside lochs, as well as bog pools and other ‘squashy places’, which is consistent with 
observations at Creag Riabhach (Nethersole-Thompson and Nethersole-Thompson 1979).  No 
greenshank breeding territories or flights were recorded. 

6.4.138 Other waders were recorded in the core survey area, including redshank, snipe and common 
sandpiper (see Figure 6.15).  However, breeding was not confirmed for any of these species.  Snipe 
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were present further down the Vagastie valley, and near Loch Ben Harrald, with the nearest record 
being 500m from the Proposed Development.  Common sandpiper were recorded only once at Loch 
Ben Harrald (3km north of the Proposed Development).  A pair of redshank was observed within the 
application site boundary on a single survey visit in May 2013.  However, redshank were not recorded 
in the area again, and so this registration likely corresponds to a pair returning to a breeding territory 
elsewhere later than normal as a result of the late spring.  

6.4.139 Historic records provided by RSPB indicated that the above wader species had been 
observed in the area historically.  In addition, there was also a record of wood sandpiper to the south 
of the application site boundary.  However, wood sandpiper was not found during surveys. 

Potential Construction Effects 

6.4.140 No wader territories were recorded within the application site boundary, which is a reflection 
on the poor quality of this degraded bog habitat in comparison with the wider area.  The nearest 
dunlin territory was located over 700m north of the development, while the nearest golden plover 
territory was over 600m north.  Golden plovers have been found to be disturbed by recreational 
activities within 200m, while dunlin appear less susceptible to disturbance beyond 50m (Pearce-
Higgins et al. 2007;  Finney et al. 2005).  Furthermore, no change in population densities of either 
golden plover or dunlin has been found during wind farm construction (Pearce-Higgins et al. 2012).  
Therefore, as no territories of either golden plover or dunlin were found within 200m of the application 
site boundary, no effect is predicted during construction.  However, a preconstruction survey will be 
undertaken to determine whether any upland waders are breeding within 500m of the construction 
footprint.  If any waders are found to breed, a 200m buffer would be used for golden plover, a 100m 

buffer for dunlin, 300m buffer for wood sandpiper and 300m for greenshank5 (Pearce-Higgins et al. 
2007;  Finney et al. 2005; Ruddock and Whitfield 2007;  Whitfield et al. 2008b).  Appropriate buffers 
will be applied to other species if found onsite in accordance with best practice and available 
literature.  Construction activities are restricted or prohibited within buffer areas as appropriate until 
breeding is shown to have ended.  A watching brief will be maintained by the Ecological Clerk of 
Works.  Any effect on breeding waders is considered highly unlikely with mitigation in place.  Any 
effect would be of negligible magnitude, reversible in the short-term, and of a low level of 
significance.  Therefore no significant effect is predicted.   

6.4.141 The site was not found to be important for wintering waders, with only a single golden plover 
recorded within the development area.  Therefore, any effect would be negligible, and no significant 
effect is predicted on wintering waders. 

6.4.142 However, the proposed Habitat Management Plan will improve the quality of peatlands north 
of the application site boundary (see Volume 1 Chapter 5 Figure 5.10).  This will provide improved 
habitat structure for nesting and foraging opportunities for waders in this area to the north of the 
Proposed Development, and will benefit these species.  As such, a potential long-term positive 
effect of minor magnitude and so medium level of significance is predicted.  Therefore, the 
development is predicted to have a potential significant positive effect on waders. 

Potential Operation Effects 

6.4.143 Only a single dunlin flight and five golden plover flights were recorded during flight activity 
surveys.  The dunlin flight was not recorded at either VP2 or 3, was not at potential collision height 
and was over 1km north of the nearest turbine (see Figure 6.16 and Technical Appendix Table 
A6.23).  All golden plover flights were below potential collision height, and only one overflew the 
development area (see Figure 6.17 and Technical Appendix Table A6.24).  Therefore, any risk of 
collision would be trivial, and so of negligible magnitude, and low significance.  Therefore, no 
significant effect is predicted as a result of collision with turbines for waders. 

6.4.144 Although waders were not found to breed within the application site boundary, it is possible 
they may do so in the future – particularly if the peatland habitat is restored.  However, studies have 

                                                
5
 Although there is no published disturbance distance for greenshank, it has been assumed that it will behave similarly to wood 

sandpiper to which is closely related. 
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shown that there is no effect on breeding golden plover or dunlin densities within operational wind 
farm sites, which suggests that any disturbance or risk of collision is so small as to not affect the local 
population (Pearce-Higgins et al. 2012; Douglas et al. 2011).  Other studies have suggested that 
golden plover may be displaced from habitat within 200m of turbines – however, as no golden plover 
were found to breed within 200m of the application site boundary, and the habitat offers poor foraging 
opportunities compared with the surrounding area, this worst case scenario would not result in any 
change to the current baseline.  Therefore, no significant negative effects are predicted on 
breeding waders during operation. 

6.4.145 Waders were not found to use the site in any significant numbers during winter (only a single 
golden plover was recorded within the application site boundary), and so no significant negative 
effects are predicted on wintering waders during operation. 

6.4.146 The Habitat Management Plan will continue to offer benefits for waders during the operational 
phase, including enhanced habitat to the north which may be used for foraging or nesting in the 
future.   

Decommissioning Effects 

6.4.147 Potential decommissioning effects are considered to be of the same nature as construction 
effects.  Relevant mitigation described under Construction Effects will also be applied during 
Decommissioning.  Therefore, no significant effects are predicted for waders. 

Potential Cumulative Effects 

6.4.148 As no measurable negative effect is predicted, no cumulative effects are predicted. 

Passerines 

Baseline 

6.4.149 Snow bunting (Plectrophenax nivalis) and fieldfare (Turdus pilaris) are listed under Schedule 
1 of the Wildlife and Countryside Act.  Cuckoo (Cuculus canorus) and fieldfare are also Red Listed, 
while snow bunting is Amber Listed.  Cuckoo, snow bunting and fieldfare are all included on the 
Scottish Biodiversity List and so these species are considered to be of medium sensitivity.  Skylark 
(Alauda arvensis) are Red Listed, and so considered to be of low sensitivity.  Only small numbers of 
other species of breeding and wintering passerines were recorded within the survey area, with few 
using the Proposed Development.  These species are widespread and common, and so these are 
considered to be of negligible sensitivity and are not considered further in this assessment as any 
effect would be negligible and so not significant. 

6.4.150 Small numbers of fieldfare (3) and snow bunting (46) were observed to overfly the site in 
winter.  They did not use the Proposed Development for foraging, roosting or breeding. 

6.4.151 Cuckoos were observed in the wider area.  As cuckoos are brood parasites of meadow pipits 
(Anthus pratensis) in moorland areas, and so are considered in the context of their host species 
breeding population in this assessment.  Breeding meadow pipits were found to be widespread but at 
relatively low densities throughout the site.  The greatest densities were concentrated in the lower 
slopes of the Vagastie valley, and in the sheltered area on the far side of Creag Riabhach ridge north 
of the application site boundary (see Figure 6.18). 

6.4.152 63 skylark territories were found within the core survey area and 500m buffer (see Figure 
6.19).  Of these, 31 were within 500m of the Proposed Development, although none were directly 
under the footprint itself. 

6.4.153 The average breeding skylark density in Britain for moorland habitats (an appropriate 

description of the degraded peatland habitat onsite) is 12.95 pairs km
2
 (Browne and Chamberlain 

2000).    The estimated 63 breeding territories within the core survey area and 500m buffer indicates 

an average density of 2.79 pairs per km
2
, which is much less than the average for this habitat type, 
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reflecting the poor quality.  A higher density of 3.43 pairs per km2 would be expected of better quality 
bog habitat.  Furthermore, there is estimated to be a breeding population of between 290,000 and 
557,000 breeding pairs in Scotland (Forrester et al. 2007).  Therefore, the site does not support a 
population of skylarks that would be considered important in a national context. 

Potential Construction Effects 

6.4.154 Recent studies have shown that skylark and meadow pipit densities remain stable and may in 
fact increase during wind farm construction (Pearce-Higgins et al. 2012; Langston and Pullan 2003).  
This may be due to the ground disturbance providing enhanced foraging opportunities for invertebrate 
prey.  Therefore construction activities may actually have a positive effect on skylark and cuckoo.  
As the site does not support important populations of either species, and there is ample suitable 
habitat in the wider area, at worst, there may be a short-term effect of negligible magnitude and so 
very low significance.  Therefore no significant effects are predicted. 

6.4.155 Although fieldfare and snow bunting both overflew the site in winter, the site does not offer 
good wintering habitat for these species and so they were merely in transit.  Neither snow bunting nor 
fieldfare bred onsite.  Therefore, no effects are predicted on fieldfare or snow bunting during 
construction. 

6.4.156 However, a preconstruction survey will be undertaken to determine whether any passerines 
are breeding within 500m of the construction footprint.  If any birds are found to breed, appropriate 
buffers will be applied onsite in accordance with best practice and available literature.  Construction 
activities are restricted or prohibited within buffer areas as appropriate until breeding is shown to have 
ended.  A watching brief will be maintained by the Ecological Clerk of Works.  This will prevent any 
interference with or mortality to nesting birds. 

6.4.157 Furthermore, the proposed Habitat Management Plan will improve the quality of peatlands 
north of the application site boundary (see Volume 1 Chapter 5 Figure 5.10).  This will provide 
improved habitat structure for nesting and foraging opportunities for passerines (particularly skylark 
and meadow pipit) in this area to the north of the Proposed Development, and will benefit these 
species.  As such, a potential long-term positive effect of minor magnitude and so low level of 
significance is predicted. 

Potential Operation Effects 

6.4.158 Skylark densities have been found to be higher at operational wind farms than the 
preconstruction baseline, and at worst are only marginally affected within 200m of turbines (Pearce-
Higgins et al. 2012;  Pearce-Higgins et al. 2009).  Therefore in the worst case any effect will be of 
negligible magnitude and so of very low significance.  As such no significant effect is predicted. 

6.4.159 Meadow pipit densities have been found to remain the same, or are slightly reduced during 
operation (Pearce-Higgins et al. 2012;  Pearce-Higgins et al. 2009.  However, there are higher 
densities of meadow pipits found outwith the application site boundary, and the species is widespread 
in the wider area.  Therefore, any measurable effect on meadow pipit abundance in the area is 
considered highly unlikely, and so there should be no shortage of hosts for breeding cuckoos.  In the 
worst case, there may be an effect of negligible magnitude and so of very low significance.  
Therefore, no significant effect is predicted. 

6.4.160 Conventionally, collision risk is not assessed for passerine birds due to their very low 
probability of collision and tendency to fly below potential collision height for the vast majority of the 
time.  On this basis there is considered to be very little risk of turbine collisions for any of these 
species, and therefore no significant effects are predicted. 

6.4.161 The Habitat Management Plan will continue to offer benefits for passerines during the 
operational phase, including enhanced habitat to the north which may be used for foraging or nesting 
in the future.   
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Decommissioning Effects 

6.4.162 Potential decommissioning effects are considered to be of the same nature as construction 
effects, with the exception that habitat is likely to be restored and displaced species able to return to 
abandoned areas.  Therefore, no significant effects are predicted for passerines. 

Potential Cumulative Effects 

6.4.163 As no measurable negative effect is predicted, no cumulative effects are predicted. 

6.5 Habitat Management Plan 

6.5.1 A Habitat Management Plan (HMP) involving offsite compensation aimed at enhancing peatland 
habitats to the north of the application site boundary, within Altnaharra Estate is proposed.  These 
habitats have become degraded as a result of human management, including extensive drainage of 
the bog.  The drainage ditches are also unusually wide and deep, presenting a hazard particularly for 
wader and grouse chicks.  These young birds could fall in to ditches and become trapped.  However, 
at present, due to the degraded nature of habitats, relatively few birds breed in this area.  The plan 
will be developed in collaboration with Altnaharra Estate, the Highland Council Biodiversity Officer , 
SNH, RSPB and any other relevant organisations.  The HMP would include blocking of the extensive 
drainage ditch network, restoring the water table and enhancing peatland habitats.  In addition fences 
will be marked to avoid bird collisions.  Other management options to help restore habitat structure 
may also be considered.   

6.5.2 The potential area for habitat management is approximately 440ha, including some of the 
borrow pit area which will also be available for habitat management after construction has been 
completed.  The Habitat Management Area is therefore larger than the application site boundary of 
356.37ha.  This Habitat Management Plan is an opportunity to restore habitat to be closer to the high 
quality peatlands surrounding the site, and provide additional areas for birds associated with SPAs to 
use for breeding and foraging in the future. 

6.5.3 Post consent bird monitoring will be carried out in accordance with SNH guidance (SNH 2009b) 
and as requested in stakeholder consultation (see Table 6.2).  The purpose of monitoring is to provide 
information which may contribute to a better understanding of the effects of future wind farms on 
birds.  Preconstruction surveys will establish an up-to-date baseline prior to construction, and post-
construction monitoring will be undertaken during the breeding seasons of years 1, 2, 3, 4, 5, 10 and 
15 of the operational phase.  A decision will then be taken based upon the results to date as to 
whether there is a requirement for monitoring to continue beyond year 15. 

6.6 Summary of Residual Effects 

6.6.1 Table 6.11 details the predicted effects after mitigation has been considered.  As 
decommissioning activities are of a similar type and intensity as construction activities, the 
assessment considers that likely significant effects of decommissioning will be of a similar nature to 
the likely significant effects of construction.  In the case of this development, mitigation measures 
during construction would also apply to the decommissioning phase and so are not repeated.  This is 
likely to be precautionary as in practice many of the decommissioning effects are likely to be of a 
smaller scale than the construction effects.  

6.7 Summary 

Introduction 

6.7.1 Wind farms can have an effect on bird populations as a result of construction activities, 
operation of the wind farm and decommissioning activities.  A desk study and field surveys were 
conducted between August 2012 and August 2013 so as to inform an assessment of likely significant 
effects on bird species. 

Assessment Approach 



ENVIRONMENTAL STATEMENT 
Ornithology 

 

 

  Creag Riabhach Wind Farm 
 

6.7.2 The assessment approach was designed with reference to various relevant legislation, policy 
and guidance, and involved a number of stages.  Following best practice, a preliminary ecological 
appraisal (including ornithology) was completed to scope in the main issues, and scope out issues 
which did not require further consideration in order to complete an impact assessment.  Targeted 
novel baseline surveys were then undertaken where necessary to provide a baseline to inform this 
assessment.  Finally an ornithological impact assessment was completed, considering cumulative 
impacts where appropriate. 

6.7.3 Stakeholder consultation was also undertaken with Scottish Natural Heritage (SNH), Highland 
Council, Energy Consents and Deployment Unit, and the Royal Society for the Protection of Birds in 
order to identify potential sensitivities and to address these during the baseline surveys and 
assessment.   

6.7.4 Novel baseline surveys included flight activity surveys, breeding bird surveys, breeding raptor 
and owl surveys, breeding diver surveys, black grouse lek surveys and winter bird surveys. 

Information Gaps 

6.7.5 No significant information gaps were identified by the assessment. 

Receptor Assessments 

6.7.6 Both black- and red-throated divers are qualifying features of the adjacent Caithness and 
Sutherland Peatlands Special Protection Area (SPA), and are listed under Schedule 1 of the Wildlife 
and Countryside Act 1981 (as amended).  However, no diver territories were identified within 1km of 
the Proposed Development during surveys in 2013, although they were found to be present in the 
wider area.  Both species are known from the area historically, all known territories are beyond 
published disturbance distances (based on RSPB data).  Therefore, no effects are predicted as a 
result of disturbance or displacement during construction or decommissioning.  No black- or red-
throated diver flights were recorded over the Proposed Development, and the site does not lie along 
any likely commuting routes between potential breeding habitat and feeding areas.  Therefore, no 
effect is predicted during operation on black- or red-throated divers. 

6.7.7 Pink-footed geese, greylag geese, barnacle geese and whooper swans were all recorded in 
small numbers during flight activity surveys.  The site does not offer potential foraging or roosting 
habitat for wildfowl and so no displacement or disturbance effects are predicted during construction or 
decommissioning.  Only pink-footed geese overflew the Proposed Development at potential collision 
height.  As the site is located beyond the published connectivity distance of 20km from any SPAs 
designated for pink-footed geese, effects are not considered in the context of designated sites.  
Collision risk modelling was completed and predicted an effect of negligible magnitude on pink-footed 
geese, which was not found to be significant.   

6.7.8 Golden eagles are a qualifying feature of the adjacent Caithness and Sutherland Peatlands 
SPA, and are listed under Schedule 1 of the Wildlife and Countryside Act 1981 (as amended).  
However, no active golden eagle nest sites were located within 6km of the Proposed Development.  
Therefore no disturbance or displacement effects are predicted on breeding golden eagles during 
construction or decommissioning.  Golden eagle flights were observed during flight activity surveys, 
although the majority of these followed a predictable commuting route using lift generated by a ridge 
over 500m from the Proposed Development and so not at risk of collision.  A single random golden 
eagle flight was observed to overfly the site at potential collision height.  This eagle had deviated from 
a route off-site as a result of mobbing by ravens.  As golden eagle flights were not attributable to an 
active breeding territory, it was assumed that a similar level of random flight activity may occur at any 
time of year, and that birds were sub-adult or floating (non-breeding) adult individuals.  Precautionary 
collision risk modelling was completed for this single flight, and no significant effects on the regional 
golden eagle population were predicted in isolation or cumulatively with other existing and proposed 
wind farm developments in the wider area. 

6.7.9 Merlin are a qualifying feature of the adjacent Caithness and Sutherland Peatlands SPA, and 
are listed under Schedule 1 of the Wildlife and Countryside Act 1981 (as amended).  A single merlin 
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territory was found during baseline surveys.  However, this nest site was located more than 500m 
from the Proposed Development, which is the recommended buffer to avoid disturbance to this 
species.  Furthermore, the site and surrounding area offers poor foraging and nesting habitat for this 
species.  No merlin flights were recorded during flight activity surveys and optimal foraging and 
nesting habitat is found the opposite direction from the Proposed Development.  Therefore no 
significant effect is predicted during construction, operation or decommissioning as a result of 
disturbance, displacement or collision. 

6.7.10 Peregrines are listed under Schedule 1 of the Wildlife and Countryside Act 1981 (as 
amended).  A single peregrine territory was found during baseline surveys.  As this nest site is beyond 
the recommended 750m buffer to avoid disturbance, no effect is predicted as a result of disturbance 
or displacement during construction or decommissioning.  No peregrine flights were observed to 
overfly the Proposed Development, and optimal foraging habitat is found in the opposite direction, 
whereas the site offers poor foraging habitat.  Therefore no significant effect is predicted as a result of 
collision during operation. 

6.7.11 Hen harriers are a qualifying feature of the adjacent Caithness and Sutherland Peatlands SPA, 
and are listed under Schedule 1 of the Wildlife and Countryside Act 1981 (as amended).  Although no 
hen harriers were recorded during flight activity surveys or breeding raptor surveys, a single flight of 
an immature bird was observed during the Preliminary Ecological Appraisal Site Visit, below potential 
collision height, and outwith the Proposed Development.  Furthermore, the site and surrounding area 
offers poor foraging and nesting habitat for this species.  Therefore no significant effect is predicted 
during construction, operation or decommissioning as a result of disturbance, displacement or 
collision. 

6.7.12 Barn owls are listed under Schedule 1 of the Wildlife and Countryside Act 1981 (as amended).  
However, no barn owls were observed during flight activity surveys and no nest sites were located.  A 
single barn owl roost site was identified more than 1km from the Proposed Development, which is 
much further than the recommended 100m buffer distance to avoid disturbance to this species.  
Furthermore, the site and surrounding area offers poor foraging habitat for this species.  Therefore no 
significant effect is predicted during construction, operation or decommissioning as a result of 
disturbance, displacement or collision. 

6.7.13 Black grouse have suffered a large population decline in Scotland over the last 25 years, 
although the decline in north Scotland has been less than the national average.  They are listed on 
the Scottish Biodiversity List and are included on the Birds of Conservation Concern Red List.  Three 
black grouse lek sites were found during surveys, all of which consisted of a single make each.  A 
female black grouse was also observed at one lek site.  One lek site was located more than 750m 
from the Proposed Development, which is the recommended maximum buffer to avoid disturbance to 
this species.  The other two lek sites were beyond 500m from the nearest turbine locations, which is 
the minimum recommended buffer distance to avoid disturbance to this species.  It is recommended 
that construction and decommissioning does not take place within 750m of lek sites during dusk and 
dawn periods between March and May to avoid risk of disturbance.  Even if one lekking black grouse 
were displaced for a single season, this would not be a significant effect on the regional population.  
Furthermore, the site and surrounding area offers poor foraging and lekking habitat for this species, 
and no flights were observed at potential collision height or over the proposed turbine locations.  
Therefore no significant effect is predicted during construction, operation or decommissioning as a 
result of disturbance, displacement or collision. 

6.7.14 Arctic skuas are listed on the Scottish Biodiversity List and are included on the Birds of 
Conservation Concern Red List.  This species was not found to breed during surveys, and only a very 
small number of pairs breed inland in Sutherland.  However, they can breed on moorland and are 
known to do so within the Caithness and Sutherland Peatlands SPA, although they are not a 
qualifying feature of this site.  Therefore, if Arctic skuas are found to breed within 500m of the 
construction footprint during preconstruction surveys, construction activities would be restricted within 
appropriate buffer distances until breeding is shown to have ended.  With mitigation in place no 
significant effects are predicted during construction or decommissioning.  Two Arctic skua flights were 
observed during flight activity surveys in September 2012, both of which were at potential collision 
height, and were almost certainly associated with a single individual.  Collision risk modelling was 
completed and no significant effects were predicted. 
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6.7.15 Golden plover, dunlin, greenshank and wood sandpiper are all qualifying features of Caithness 
and Sutherland Peatlands SPA.  Greenshank and wood sandpiper are also listed under Schedule 1 of 
the Wildlife and Countryside Act 1981 (as amended).  No waders were found to breed in the 
Proposed Development area, and only a single golden plover was recorded to use the site during 
winter surveys.  This is a reflection on the poor quality of the degraded bog habitat in comparison with 
the wider area.  Only a single golden plover flight was observed over the proposed turbine locations, 
and this was below potential collision height.  Greenshank were observed foraging at bog pools to the 
north of the Proposed Development, and redshank, snipe and common sandpiper were also recorded 
within the survey area, although breeding was not confirmed for any of these species.  Wood 
sandpiper were not recorded during surveys.  Preconstruction surveys will be carried out to determine 
whether any waders are breeding within 500m of the construction footprint.  Restrictions on 
construction activities would be applied within buffer areas of any territories, as appropriate to 
species, and maintained until breeding is shown to have ended.  With mitigation in place, no 
significant effects are predicted as a result of disturbance or displacement during construction, or as a 
result of collision during operation. 

6.7.16 The Proposed Development was not found to support important populations of passerine 
species of conservation concern, and no significant effects on these species are predicted. 

Habitat Management Plan 

6.7.17 A Habitat Management Plan (HMP) involving offsite compensation aimed at enhancing 
peatland habitats to the north of the application site boundary, within Altnaharra Estate is proposed.  
These habitats have become degraded as a result of human management, including extensive 
drainage of the bog.  The potential area for habitat management is 440.66ha and is therefore larger 
than the application site boundary of 356.37ha.  This Habitat Management Plan is an opportunity to 
restore habitat to be closer to the high quality peatlands surrounding the site, and provide additional 
areas for birds associated with SPAs to use for breeding and foraging in the future.  The Habitat 
Management Plan is predicted to have positive effects on many bird species, including upland 
waders, raptors and owls. 

6.7.18 Post consent bird monitoring will be carried out in accordance with SNH guidance and  
Preconstruction surveys will establish an up-to-date baseline prior to construction. 

Summary of Residual Effects 

6.7.19 No significant negative effects are predicted on any bird species as a result of the Proposed 
Development.  The Habitat Management Plan is predicted to result in positive effects for a number of 
bird species of conservation concern. 
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Table 6.11.  Summary of residual effects. 

VOR Sensitivity Potential 
Effect 

Mitigation Magnitude 
(after 
mitigation) 

Reversibility 
(after 
mitigation) 

Nature (after 
mitigation) 

Significance 
level (after 
mitigation) 

Level of Certainty/ 
Comments and 
Significance (in terms 
of EIA regulations) 

CONSTRUCTION (AND DECOMMISSIONING) EFFECTS 

Black throated 
diver 

Very High Loss habitat, 
disturbance 

 No effects 
predicted 

   Not significant.  High 
certainty.  No breeding 
territories within 1km of 
site, no suitable habitat 
on site or in buffer. 

Red throated 
diver 

Very High Loss habitat, 
disturbance 

 No effects 
predicted 

   Not significant.  High 
certainty.  No territories 
within 1km of site.  No 
suitable habitat within 
750m of site. 

Pink footed 
goose 

High Loss of 
foraging or 
roosting 
habitat, 
disturbance 

 No effects 
predicted 

   Not significant.  High 
certainty.  No suitable 
foraging or roosting 
habitat. 

Greylag goose High Loss of 
foraging or 
roosting 
habitat, 
disturbance 

 No effects 
predicted 

   Not significant.  High 
certainty.  No suitable 
foraging or roosting 
habitat. 

Barnacle goose High Loss of 
foraging or 
roosting 
habitat, 
disturbance 

 No effects 
predicted 

   Not significant.  High 
certainty.  No suitable 
foraging or roosting 
habitat. 

Whooper swan High Loss of 
foraging or 

 No effects    Not significant.  High 
certainty.  No suitable 
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VOR Sensitivity Potential 
Effect 

Mitigation Magnitude 
(after 
mitigation) 

Reversibility 
(after 
mitigation) 

Nature (after 
mitigation) 

Significance 
level (after 
mitigation) 

Level of Certainty/ 
Comments and 
Significance (in terms 
of EIA regulations) 

roosting 
habitat, 
disturbance 

predicted foraging or roosting 
habitat 

Golden eagle Very High Loss of 
habitat, 
disturbance 

Habitat 
restoration 
through Habitat 
Management 
Plan 

Low Long term Positive Low Not significant.  High 
certainty, no eagle 
territories within most 
conservative buffer of 
1.5km, site beyond 3km 
nest radius of where 
most activity was 
observed   . 

Merlin Very high Loss of 
habitat, 
disturbance 

Habitat 
restoration 
through Habitat 
Management 
Plan 

Minor Long term Positive Medium Significant.  High 
certainty.  Improved 
habitat structure for 
nesting and foraging. 

Peregrine High Loss of 
habitat, 
disturbance 

Habitat 
restoration 
through Habitat 
Management 
Plan 

Minor Long term Positive Low Not significant.  High 
certainty.  Only poor 
foraging habitat on site, 
will be improved through 
the Habitat Management 
Plan. Nest site outside 
of buffer. 

Hen harrier Very high Loss of 
habitat, 
disturbance 

Habitat 
restoration 
through Habitat 
Management 
Plan 

Minor Long term Positive Medium Significant.  Medium 
certainty as hen harriers 
not identified during 
breeding raptor surveys, 
but may use area in 
future.  Only poor 
foraging habitat on site, 
will be improved through 
the Habitat Management 
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VOR Sensitivity Potential 
Effect 

Mitigation Magnitude 
(after 
mitigation) 

Reversibility 
(after 
mitigation) 

Nature (after 
mitigation) 

Significance 
level (after 
mitigation) 

Level of Certainty/ 
Comments and 
Significance (in terms 
of EIA regulations) 

Plan.  

Barn owl High Loss of 
habitat, 
disturbance 

Habitat 
restoration 
through Habitat 
Management 
Plan 

Minor Long term Positive Low Not significant.  High 
certainty. Only poor 
foraging habitat on site, 
will be improved through 
the Habitat Management 
Plan.  

Black grouse Medium Loss of 
habitat, 
disturbance 

Habitat 
restoration 
through Habitat 
Management 
Plan 

Minor Long term Positive Low Not significant.  High 
certainty. Only poor 
foraging/lekking habitat 
on site, will be improved 
through the Habitat 
Management Plan.  

Arctic skua Medium Disturbance Preconstruction 
survey, 
appropriate 
measures if 
nesting birds 
found. 

No effect 
predicted 

   Not significant.  High 
certainty.  No breeding 
activity recorded on site. 

Golden plover Very High Disturbance to 
breeding 
territories 

Preconstruction 
survey, 
appropriate 
measures if 
nesting birds 
found. Habitat 
improvements 
through Habitat 
Management 
Plan 

Minor Long term Positive Medium Significant.  High 
certainty.   No breeding 
territories  within site 
boundary, nearest 
territory  more than 
600m north of boundary 

Dunlin Very High Disturbance to 
breeding 

Preconstruction 
survey, 

Minor Long term Positive Medium Significant.  High 
certainty.  No breeding 
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VOR Sensitivity Potential 
Effect 

Mitigation Magnitude 
(after 
mitigation) 

Reversibility 
(after 
mitigation) 

Nature (after 
mitigation) 

Significance 
level (after 
mitigation) 

Level of Certainty/ 
Comments and 
Significance (in terms 
of EIA regulations) 

territories appropriate 
measures if 
nesting birds 
found. Habitat 
improvements 
through Habitat 
Management 
Plan 

territories in within site 
boundary, nearest 
territory  more than 
700m north of boundary 

Greenshank Very High Disturbance to 
breeding 
territories 

Preconstruction 
survey, 
appropriate 
measures if 
nesting birds 
found. Habitat 
improvements 
through Habitat 
Management 
Plan 

Minor Long term Positive Medium Significant.  High 
certainty.  No breeding 
territories in within site 
boundary. 

Wood sandpiper Very High Disturbance to 
breeding 
territories 

Preconstruction 
survey, 
appropriate if 
nesting birds 
found. Habitat 
improvements 
through Habitat 
Management 
Plan 

Minor Long term Positive Low Not significant.  Medium 
certainty as wood 
sandpiper not recorded 
during surveys, although 
known from the area 
historically.  No breeding 
territories in within site 
boundary. 

Cuckoo 

(Effects 
assessed on 
meadow pipits as 
primary host 

Medium Disturbance to 
breeding 
territories, loss 
of habitat 

Preconstruction 
survey (of 
breeding pipits) 
appropriate if 
nesting birds 
found. Habitat 
improvements 

Minor Long term Positive Low Not significant.  High 
certainty. 
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VOR Sensitivity Potential 
Effect 

Mitigation Magnitude 
(after 
mitigation) 

Reversibility 
(after 
mitigation) 

Nature (after 
mitigation) 

Significance 
level (after 
mitigation) 

Level of Certainty/ 
Comments and 
Significance (in terms 
of EIA regulations) 

species) through Habitat 
Management 
Plan 

Snow bunting Medium Disturbance to 
breeding 
territories, loss 
of habitat 

Preconstruction 
survey, 
appropriate 
measures if 
nesting birds 
found. Habitat 
improvements 
through Habitat 
Management 
Plan 

Minor Short term Positive Low Not significant.  High 
certainty 

Fieldfare Medium Disturbance to 
breeding 
territories, loss 
of habitat 

Preconstruction 
survey, 
appropriate 
measures if 
nesting birds 
found. Habitat 
improvements 
through Habitat 
Management 
Plan 

Minor Short term Positive Low Not significant.  High 
certainty 

Skylark Low Disturbance to 
breeding 
territories, loss 
of habitat 

Preconstruction 
survey, 
appropriate 
measures if 
nesting birds 
found. Habitat 
improvements 
through Habitat 
Management 
Plan 

Minor Short term Positive Very low Not significant.  High 
certainty 
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OPERATIONAL EFFECTS 

Black throated 
diver 

Very High Collision  No effects 
predicted 

   Not significant.  High 
certainty.  No breeding 
territories within 1km of 
site ,no suitable habitat 
on site or  in buffer 

Red throated 
diver 

Very High Collision  No effects 
predicted 

   Not significant.  High 
certainty.  Flightlines 
from breeding lochans to 
feeding areas do not 
intersect site 

Pink footed 
goose 

High Collision  Negligible Reversible in 
short term 

Negative Very Low Not significant.  High 
certainty 

Greylag goose High Collision  No effects 
predicted 

   Not significant.  High 
certainty.  No flights over 
site at collision risk 
height. 

Barnacle goose High Collision  No effects 
predicted 

   Not significant.  High 
certainty.  No flights over 
site at collision risk 
height. 

Whooper swan High Collision  No effects 
predicted 

   Not significant.  High 
certainty.  No flights over 
site at collision risk 
height. 

Golden eagle Very high Sub optimal 
habitat loss 

 Negligible Irreversible Negative Low Not significant.  High 
certainty 

Collision  Negligible Medium-term Negative Low Not significant.  High 
certainty 
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Merlin Very High Collision  Negligible  Negative Low Not significant.  High 
certainty.  No flights 
observed in flight activity 
surveys. 

Peregrine High Collision Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

Negligible Medium-term Negative Very Low Not significant.  High 
certainty. No flights 
observed over site 

Hen harrier Very High Collision Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

Negligible Medium-term Negative  Low Not significant.  High 
certainty. No flights 
observed on Flight 
Activity Surveys.  One 
flight below collision risk 
height north of the site 
recorded during 
Preliminary Ecology 
Appraisal Site Visit. 

Barn owl High Collision Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

Negligible Medium-term Negative Very Low Not significant.  High 
certainty.  No good 
habitat on site, 
behaviour of birds 
mitigates against 
collision. 

Black grouse Medium Collision, 
disturbance 

Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

Negligible Medium-term Negative Very Low Not significant.  High 
certainty.  Not recorded 
to fly over site. 

Arctic skua Medium Collision  Negligible Medium-term Negative Very Low Not significant.  High 
certainty 
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Golden plover Very High Collision  Negligible  Negative Low Not significant.  High 
certainty. 

Disturbance, 
including to 
wintering birds 

Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

No effect 
predicted 

   Not significant.  High 
certainty. 

Dunlin Very High Collision Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

Negligible Medium-term Negative Low Not significant.  High 
certainty.  No flights 
recorded over site. 

Disturbance, 
including to 
wintering birds 

Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

No effect 
predicted 

   Not significant.  High 
certainty. 

Greenshank Very High Collision Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

Negligible  Negative Low Not significant.  High 
certainty.  No flights 
recorded over site. 

Disturbance, 
including to 
wintering birds 

Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

No effect 
predicted 

   Not significant.  High 
certainty. 
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Wood sandpiper Very High Collision Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

Negligible  Negative Low Not significant.  High 
certainty.  No flights 
recorded over site. 

Disturbance, 
including to 
wintering birds 

Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

No effect 
predicted 

   Not significant.  High 
certainty. 

Cuckoo 

Effects assessed 
on meadow 
pipits as primary 
host species 

Medium Disturbance Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

Negligible Long-term Negative Very Low Not significant.  High 
certainty. 

Collision  No effects 
predicted 

   Not significant.  High 
certainty. 

Snow bunting Medium Disturbance/ 
collision 

 No effects 
predicted 

   Not significant.  High 
certainty.  

Fieldfare Medium Disturbance/ 
collision 

 No effects 
predicted 

   Not significant.  High 
certainty. 

Skylark Low Disturbance Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

Negligible Long-term Negative Very Low Not significant.  High 
certainty. 

Collision  No effects 
predicted 

   Not significant.  High 
certainty. 
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CUMULATIVE EFFECTS 

Black throated 
diver 

Very High No effects 
predicted 

     Not significant.  High 
certainty.  No 
construction or 
operational effects. 

Red throated 
diver 

Very High No effects 
predicted 

     Not significant.  High 
certainty.  No 
construction or 
operational effects 

Pink footed 
goose 

High Collision  Negligible Short-term Negative Very low Not significant.  High 
certainty.  

Greylag goose High No effects 
predicted 

     Not significant.  High 
certainty.  No 
construction or 
operational effects 

Barnacle goose High No effects 
predicted 

     Not significant.  High 
certainty.  No 
construction or 
operational effects 

Whooper swan High No effects 
predicted 

     Not significant.  High 
certainty.  No 
construction or 
operational effects 

Golden eagle Very High Habitat loss Habitat 
improvement 
through the 
Habitat 
Management 
Plan 

Negligible Long term Positive Low Not significant.  High 
certainty 

Collision  Negligible Medium-term Negative Low Not significant.  High 
certainty 
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Merlin Very High Habitat loss, 
collision 

 No effect 
predicted 

   Not significant.  High 
certainty 

Peregrine High Habitat loss, 
collision 

 No effect 
predicted 

   Not significant.  High 
certainty 

Hen harrier Very high Habitat loss, 
collision 

 No effect 
predicted 

   Not significant.  High 
certainty 

Barn owl High Habitat loss, 
collision 

 No effect 
predicted 

   Not significant.  High 
certainty 

Black grouse Medium Habitat loss, 
collision, 
disturbance 

 No effect 
predicted 

   Not significant.  High 
certainty 

Arctic skua Medium Collision  No effect 
predicted 

   Not significant.  High 
certainty 

Golden plover Very high Habitat loss, 
collision, 
disturbance 

 No effect 
predicted 

   Not significant.  High 
certainty 

Dunlin Very high Habitat loss, 
collision, 
disturbance 

 No effect 
predicted 

   Not significant.  High 
certainty 

Greenshank Very high Habitat loss, 
collision, 
disturbance 

 No effect 
predicted 

   Not significant.  High 
certainty 

Wood sandpiper Very high Habitat loss, 
collision, 
disturbance 

 No effect 
predicted 

   Not significant.  High 
certainty 
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Cuckoo 

Effects assessed 
on meadow 
pipits as primary 
host species 

Medium Habitat loss, 
collision, 
disturbance 

 No effects 
predicted 

   Not significant.  High 
certainty 

Snow bunting Medium Habitat loss, 
collision, 
disturbance 

 No effects 
predicted 

   Not significant.  High 
certainty 

Fieldfare Medium Habitat loss, 
collision, 
disturbance 

 No effects 
predicted 

   Not significant.  High 
certainty 

Skylark Low Habitat loss, 
collision, 
disturbance 

 No effects 
predicted 

   Not significant.  High 
certainty 

DECOMMISSIONING EFFECTS 

Potential decommissioning effects are considered to be of the same nature as construction effects, with the exception that habitat is likely to be restored and 
displaced species able to return to abandoned areas.  Relevant mitigation described under Construction Effects will also be applied during Decommissioning. 
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6.8 Statement of Significance 

An assessment has been made of the likely effects of the proposed Creag Riabhach Wind Farm during 
the construction, operation and decommissioning stages.  It is concluded that, provided best practice is 
followed to avoid disturbance to breeding birds, including exclusion zones, avoiding damage or 
destruction to their occupied nests, there will be no likely significant effects on any avian Valued 
Ornithological Receptor.  Mitigation is recommended to minimise likely significant effects on VORs 
identified.  After mitigation is considered, the effect on VORs is assessed as not significant. 

The Habitat Management Plan will involve the restoration of peatland habitats in an area larger than the 
application site boundary.  This will have a positive effect on moorland birds, including waders and raptors 
associated with the adjacent Caithness and Sutherland Peatlands SPA. 

Climate change is widely accepted as the cause of some adverse ecological events and predictions 
indicate that declines will occur in many habitat types and ecological taxa.  It is also important in the 
decision making process to consider the positive contribution that the Proposed Development will have in 
tackling the issue of climate change. 
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