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1 Introduction 

1.1 Executive Summary 
1.1.1 This chapter sets out the background to the Proposed Development and information as to the purpose and 

structure of the Environmental Impact Assessment Report (EIA Report) and where the EIA Report can be viewed. 

1.2 Introduction 
1.2.1 Renewable Energy Systems Ltd (RES) (hereafter referred to as ‘the Applicant’) are preparing an application for 

the Kintradwell Wind Farm (hereafter referred to as the ‘Proposed Development’), located on the Kintradwell 
Estate, near Brora, Highlands.  

1.2.2 The Applicant intends to apply to Scottish Ministers via the Scottish Government Energy Consents Unit (ECU) 
under Section 36 of the Electricity Act 1989 (as amended) seeking consent and deemed planning permission to 
construct and operate the Proposed Development.   

1.2.3 The application will be supported by an EIA Report as required by the Electricity Works (Environmental Impact 
Assessment) (Scotland) Regulations 2017 (as amended) (hereafter referred to as ‘the EIA Regulations’). 

1.3 Background and Site Description 

Site Description 

1.3.1 The application boundary of the Proposed Development (the ‘site’) is located on rough moorland in the east of 
Sutherland in the Highland area of Scotland. The nearest turbine is approximately 7.7km to the north of Brora, 
11.5km to the west of Helmsdale and 12km to the north-east of Golspie. The central grid reference for the site is 
BNG 291546, 911173 and it occupies an area of approximately 2,680 hectares (ha). 

1.3.2 The site rises steeply from 20m in the south to 545m Above Ordnance Datum (AOD) at Càrn Garbh in the north. 
The site location and site boundary are shown in Figure 1.1. 

1.3.3 The southernmost section of the site abuts the A9 road corridor, the Highland Railway, power lines and scattered 
dwellings and farm buildings. Gordonbush Wind Farm (and the consented Gordonbush Extension) are located to 
the north-west approximately 1.7km from the Proposed Development. 

The Proposed Development 

1.3.4 The Proposed Development comprises 15 turbines of up to a maximum 149.9m height from the ground to blade 
tip when vertical. The overall capacity of the Proposed Development will be approximately 63MW. A number of 
ancillary elements are also proposed, including a temporary construction compound, crane pads, temporary 
laydown areas adjacent to the turbines, access tracks, watercourse crossings, underground cables between 
turbines, an electrical switching station, an on-site substation and control building, battery storage infrastructure, 
a gatehouse compound, a telecoms mast, concrete batching plant and potential excavations/borrow workings. 
Access to the site will be directly from the A9. The proposed site layout is shown in Figure 1.2.  

1.3.5 The proposed location of the turbines has been identified in order to enable a robust and thorough Environmental 
Impact Assessment (EIA) of the Proposed Development. The British National Grid coordinates denoting where 
each of the turbines are proposed to be located are listed in Table 2.2 of Chapter 2 (Proposed Development).  

 

1 This has been calculated by multiplying the indicative installed capacity (63MW) by the number of hours in a 
year (8760) by the modelled capacity factor for the Proposed Development (45.4%)*.  

*An energy production for the Proposed Development was undertaken. Modelled wind speed data was used with 
a wind flow model to estimate wind resource at each turbine. This wind resource was used in the Applicants best 
practice model to estimate the energy production at each turbine, and thus for the Proposed Development as a 
whole. The capacity factor was then calculated. Capacity factor is the total energy production calculated divided 

1.3.6 Whilst the location of the infrastructure described above has been determined through an iterative 
environmental based design process, there is the potential for these exact locations to be altered through 
micrositing allowances prior to construction. A micrositing allowance of up to 50m in all directions is being sought 
in respect of each turbine and its associated infrastructure in order to address any potential difficulties which 
may arise if preconstruction surveys identify unsuitable ground conditions or environmental constraints that need 
to be avoided. It is proposed that the micrositing of all infrastructure will be subject to an appropriately worded 
planning condition. 

1.3.7 The total power output of the Proposed Development would be approximately 63MW. This is an indicative 
capacity; actual installed capacity may be greater or less dependent on turbine model selection. Based on the the 
modelled capacity factor for the Proposed Development, the annual indicative total power output for the site 
would be around 250,500MW1 hours per annum, indicating the Proposed Development would generate enough 
electricity to power the equivalent of approximately 70,000 average UK households (based on average annual 
electricity consumption per household in the UK (BEIS, 2020) of 3,578 kWh)2. The Proposed Development would 
contribute towards international and national targets for the generation of renewable energy and reduction in 
greenhouse gas emissions. 

1.4 Need for Development 
1.4.1 The science behind climate change is well established and points strongly towards a need to reduce our reliance 

on fossil fuels in order to avoid negative economic, environmental and social effects. International and European 
commitments to reducing CO2 and tackling climate change have been made by all major economies. In response 
to these issues the UK and Scottish Government has made significant, legally binding commitments to increase 
the use of renewable energy. The Climate Change (Emissions Reduction Targets) (Scotland) Act (2019) set a target 
date of 2045 for reaching net-zero emissions (Scottish Government, 2019) and The Highland Council (THC) have 
declared a climate and ecological emergency (THC, 2019). The Proposed Development relates directly to both the 
need and those commitments. 

1.5 The Applicant 
1.5.1 The Applicant is the world’s largest independent renewable energy company active in onshore and offshore wind, 

solar, energy storage and transmission and distribution. At the forefront of the industry for over 39 years, the 
Applicant has delivered more than 18GW of renewable energy projects across the globe and supports an 
operational asset portfolio exceeding 6GW worldwide for a large client base. Understanding the unique needs of 
corporate clients, the Applicant has secured 1.5GW of power purchase agreements (PPAs) enabling access to 
energy at the lowest cost. The Applicant employs more than 3,000 people and is active in 10 countries.  

1.5.2 From its Glasgow office the Applicant has been developing, constructing and operating wind farms in Scotland 
since 1993. The Applicant has developed and/or built sixteen wind farms in Scotland with a total generation 
capacity of 417MW. The Applicant is currently constructing Blary Hill Wind Farm in Argyll and Bute and has 
recently finished constructing Solwaybank Wind Farm in Dumfries and Galloway. 

1.6 Purpose of the EIA Report 
1.6.1 ITPEnergised (ITPE) was appointed by the Applicant to undertake an EIA of the Proposed Development in 

accordance with the EIA Regulations. The EIA process is the systematic process of identifying, predicting and 
evaluating the environmental impacts of a proposed development. The EIA process is reported in this EIA Report, 
which identifies the methodologies used to assess the environmental effects predicted to result from the 
construction, operation and decommissioning of the Proposed Development. Where appropriate, it also sets out 
mitigation measures designed to prevent, reduce and, if possible, offset potential significant adverse 

by a theoretical 100% production. The theoretical 100% production would be the yield of the wind farm if all 
turbines were operating at full power all the time. 

 
2 This has been calculated by multiplying the indicative installed capacity (63MW) by the modelled capacity factor 

for the Proposed Development (45.4%) and then multiplying by the number of hours in a year (8760) divided by 
the UK average domestic household consumption (3.578MW) 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/853760/sub-national-electricity-and-gas-consumption-summary-report-2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/853760/sub-national-electricity-and-gas-consumption-summary-report-2018.pdf
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environmental impacts. An assessment of residual effects, those expected to remain following implementation 
of mitigation measures, is also presented. 

1.6.2 The main findings and conclusions of the EIA are summarised in a Non-Technical Summary (NTS), as required by 
the EIA Regulations. The NTS provides a stand-alone document which summarises the key findings of the EIA in 
easily accessible, non-technical language, ensuring everyone with an interest in the Proposed Development can 
understand and access information on its predicted environmental effects. 

1.7 Structure of the EIA Report 
1.7.1 The structure of the EIA Report follows the requirements of EIA Regulations and other relevant good practice 

guidance. The EIA Report comprises the following volumes: 

▪ Volume 1 – Non-Technical Summary; 

▪ Volume 2 – Written Statement; 

▪ Volume 3 – Landscape and Visual Impact Assessment GIS Output; 

▪ Volume 4 - Landscape and Visual Impact Assessment NatureScot Output; 

▪ Volume 5 - Landscape and Visual Impact Assessment THC Output; 

▪ Volume 6 – Technical Appendices; and 

▪ Volume 7 – Confidential Annex. 

1.7.2 Volume 2 comprises of the following chapters: 

▪ Chapter 1 provides an introduction to the Applicant, the Proposed Development and the EIA; 

▪ Chapter 2 provides a description of the existing site, details of the Proposed Development, the construction, 

operation and maintenance processes, decommissioning process, and need for the development; 

▪ Chapter 3 provides a description of the design iteration process, detailing how the Proposed Development 

evolved through the course of the assessment process and the elimination of alternative development 

options; 

▪ Chapter 4 is the methodology of the EIA process including the scope of the process, justification for topics 

scoped out of the EIA, and details of the Public Consultation process; 

▪ Chapter 5 is the planning policy context. This chapter does not assess the accordance of the Proposed 

Development against planning policy; instead a separate Planning Statement has been prepared to support 

the application and should be referred to for a detailed planning policy appraisal; 

▪ Chapter 6 assesses the potential for significant effects on landscape and visual amenity; 

▪ Chapter 7 assesses the potential for significant effects on cultural heritage and archaeology; 

▪ Chapter 8 assesses the potential for significant effects on ecology and nature conservation; 

▪ Chapter 9 assesses the potential for significant effects on ornithology; 

▪ Chapter 10 assesses the potential for significant effects on geology, hydrology and hydrogeology; 

▪ Chapter 11 assesses the potential for significant effects on traffic and transport; 

▪ Chapter 12 assesses the potential for significant effects on noise; 

▪ Chapter 13 assesses the potential for significant effects on aviation; 

▪ Chapter 14 assesses the potential for significant effects on socio-economic, recreation and tourism; 

▪ Chapter 15 assesses the potential for significant effects on climate change and carbon considerations; 

▪ Chapter 16 is the Schedule of Environmental Mitigation, which summarises all the mitigation measures 

presented in this EIA Report; and 

▪ Chapter 17 provides summary tables of all predicted residual and cumulative effects. 

1.8 EIA Project Team 
1.8.1 The assessment was undertaken by the ITPE EIA team supported by external consultants as shown in Table 1.1 

below. 

Table 1.1 – EIA Team 

Person Role Expertise Qualifications 

Roy Ferguson (ITPE) EIA Project Manager: 
Primary reviewer of EIA 
Report and editor of 
introductory and 
concluding chapters. 

Over 13 years’ 
experience leading and 
undertaking EIAs for 
energy generation 
projects across the UK. 

BSc (Hons.), MSc 

Paul Darnbrough (ITPE) EIA Project Director: 
Reviewer of EIA Report, 
responsible for quality 
control. 

Over 19 years’ 
experience leading and 
undertaking EIAs for 
energy generation 
projects across the UK. 

BSc (Hons), MSc, MIEMA, 
CEnv 

Jessica Yanetta (ITPE) EIA Project Assistant Over 3 years’ experience 
of leading and 
supporting on EIAs for 
energy generation 
projects across the UK. 

BSc (Hons.), MSc, AIEMA 

Simon Herriot Planning and consenting 
lead 

Over 20 years town 
planning experience with 
a focus on renewable 
energy in the last 15 
years including 
development appraisals, 
EIAs, appeals and public 
inquiries. 

BSc(Hons) MRTPI 

Brian Denny Landscape and visual 
lead 

30 years’ experience as a 
charted landscape 
architect, specialising in 
LVIA; expert witness and 
the preparation and 
audit of Environmental 
assessments. 

Charted Landscape 
Architect 

Chartered 
environmentalist 

BA (Hons) DiPLA, FLI, 
CENV, MIEMA. 

George Mudie Archaeology and Cultural 
heritage lead 

Over 18 years’ 
experience of producing 
EIAs for renewable 
energy developments, 
and for other industrial 
and commercial 

MA (Hons), MCIfA 
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Person Role Expertise Qualifications 

developments across the 
UK 

Richard King Ecology Over 10 years’ 
experience leading and 
undertaking ecological 
and ornithological 
assessments for energy 
generation projects 
across the UK. 

BSc (Hons.), MSc, 
MCIEEM 

Rafe Dewar Ornithology lead 15 years ecology 
consultancy experience, 
leading on ornithological 
and ecological impact 
assessments for onshore 
and offshore renewables 
development, HRAs, and 
Habitat Management 
Plans. 

Member of the 
Chartered Institute of 
Ecology and 
Environmental 
Management.  BSc. 
(hons) Zoology; MSc. 
Environmental 
Sustainability. 

Colin Duncan Geology, hydrology and 
hydrogeology 

Colin is a Technical 
Director and is 
responsible for SLR’s 
Land Quality, 
Geotechnics and 
Geology teams Scotland. 

Bachelor of Science 
(B.Sc.) Geology, 
Geography, Chemistry, 
Archaeology 

Master’s Degree 
Environmental 
Technology and 
Engineering Distinction 

Jordan Dunn Traffic and transport lead Jordan is an experienced 
Transport Consultant, 
having worked on a 
diverse number of 
projects across the UK 
and Ireland. 

BSc (Hons) Civil 
Engineering 

Andy Birchby Noise lead Over ten years’ 
experience in wind farm 
noise assessment. 

MEng, MIOA, MSc 

Sam Johnson Aviation lead Worked in the QinetiQ 
Radar Performance 
Assessment Team for 
several years before 
leading their wind farm 
team for 6 years with 
respect to aviation and 
radar impacts on wind 
turbines. Joined RES as 
Aviation Manager in 
2013. 

MMath (Hons) Master of 
Mathematics 

Person Role Expertise Qualifications 

Graeme Blackett Socio-economic lead Over 25 years’ 
experience as an applied 
economist including 
more than 15 years 
undertaking socio-
economic assessments 
of onshore wind. 

BA (Hons) Economics  

Calum Campbell Engineering lead Over 5 years’ experience 
in the energy sector in 
various roles across 
Europe and Northern 
America.  

The last 1.5 years of this 
time has been with RES, 
solely focused on 
onshore wind power. 

BSc (Hons.), MSc 

 

1.9 Availability of the EIA Report 
1.9.1 In line with The Electricity Works (Miscellaneous Temporary Modifications) (Coronavirus) (Scotland) Regulations 

2020 that came into place on the 24th April 2020, hard copies may not be available for inspection at public 
locations. Electronic copies will however be available online. In addition, all documents are available (as a PDF for 
screen viewing only) on a USB for £15.00 or as a hard copy for £1,500.00 (including printing and distribution). 

1.10 Representations to the Application 
1.10.1 Any representations to the application should be made directly to representations@gov.scot.   

mailto:representations@gov.scot
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2 Proposed Development 

2.1 Executive Summary 
2.1.1 The Proposed Development comprises 15 turbines of up to a maximum 149.9m height from the ground to blade 

tip when vertical. Several ancillary elements are also proposed, including a temporary construction compound, 
crane pads, temporary laydown areas adjacent to the turbines, access tracks, watercourse crossings, 
underground cables between turbines, an electric switching station, an on-site substation and control building,  
battery storage infrastructure, a gatehouse compound, a telecoms mast, concrete batching plant and potential 
excavations/borrow workings. Access to the site will be directly from the A9. 

2.1.2 It is anticipated that the construction phase of the Proposed Development would be completed over a period of 
approximately 15 months. 

2.1.3 The Applicant is applying for consent in perpetuity for the operation of the Proposed Development. However, 
should the Proposed Development consent be time-limited the Proposed Development would be 
decommissioned following the expiry of this consent. It is expected that decommissioning would take 
approximately six months. The environmental effects of decommissioning are considered to be no greater than 
construction effects but experienced over a much shorter time period. 

2.2 Introduction 
2.2.1 In line with Regulation 5(2)(a) of The EIA Regulations, this chapter provides a description of the development 

comprising information on the site, design, size and other relevant features of the development. 

2.3 Site Status and Context 

Site Description 

2.3.1 The application boundary of the Proposed Development (the ‘site’) is located on rough moorland in the east of 
Sutherland in the Highland area of Scotland. The nearest turbine is approximately 7.7 km to the north of Brora, 
11.5 km to the west of Helmsdale and 12 km to the north-east of Golspie. The central grid reference for the site 
is Easting 291546, Northing 911173 and it occupies an area of approximately 2,680 hectares (ha). 

2.3.2 The site rises steeply from 20m in the south to 545m Above Ordnance Datum (AOD) at Càrn Garbh in the north. 
The site location and site boundary are shown in Figure 1.1. 

2.3.3 The southernmost section of the site abuts the A9 road corridor, the Highland Railway, power lines and scattered 
dwellings and farm buildings. There are no private residential properties within 3.5 km of the proposed turbine 
locations.  

2.3.4 The site comprises a range of upland habitats, including shrub heath, semi-improved grassland, blanket bog and 
watercourses. A plantation woodland also occurs alongside the proposed site access from Kintradwell on the A9.  

2.3.5 The wider area beyond the boundary of the site comprises similar peatland, semi-natural grassland and rough 
moorland habitat. The Proposed Development is immediately south-east of the Gordonbush Wind Farm at a 
distance of 1.7km. 

2.4 Description of the Development 

2.4.1 The Proposed Development comprises 15 turbines of up to a maximum 149.9m height from ground to blade tip 
when vertical. The candidate turbine1 for the Proposed Development will be based on the dimensions outlined in 
Table 2.1 below. The overall capacity of the Proposed Development will be approximately 63MW. A number of 
ancillary elements are also proposed, including a temporary construction compound, crane pads, temporary 
laydown areas adjacent to the turbines, access tracks, watercourse crossings, underground cables between 

 
1 The final choice of turbine supplier is subject to a tendering process and detailed technical and commercial appraisal. The 

candidate turbine is a typical machine of its type. Alternative turbines from other manufacturers would be very similar in 

turbines, an electric switching station, an on-site substation and control building, battery storage infrastructure, 
a gatehouse compound, a telecoms mast, concrete batching plant and potential excavations/borrow workings. 
The Proposed Development site layout is shown in Figure 1.2.  

Table 2.1 Candidate Turbine Dimensions 

 Candidate Turbine Dimensions (m) 

Tip Height 149.9 

Hub Height 91.4 

Rotor Diameter 117 

2.4.2 Whilst the location of the infrastructure described below has been determined through an iterative 
environmental based design process, there is the potential for these exact locations to be further optimised 
through micrositing allowances prior to construction.  

2.4.3 Micrositing is required to address any potential difficulties which may arise in the event that preconstruction 
surveys identify unsuitable ground conditions or environmental constraints that could be avoided. A micrositing 
allowance of up to 50m is proposed with respect of each turbine and its associated infrastructure. 

2.4.4 Micrositing will be undertaken under the guidance of the Ecological Clerk of Works (ECoW).  The assessments 
within this EIA Report have included the considerations of this 50m micrositing and it does not alter the 
conclusions formed as to worst-case effects. Any variation of between 50m to 100m shall only be permitted 
following prior written approval of the Planning Authority. It is proposed that the final positioning of all 
infrastructure pursuant to this micrositing allowance will be subject to an appropriately worded planning 
condition. 

Turbines and Turbine Foundations 

2.4.5 The proposed locations of the turbines have been defined in order to enable the EIA to describe fully the Proposed 
Development for which permission is being sought. The British National Grid coordinates denoting where each of 
the turbines are proposed to be located, along with their height above ordnance datum (AOD) are listed in Table 
2.2. 

Table 2.2 – Wind Turbine Coordinates (British National Grid) 

Turbine X Y Turbine 
Base 

Elevation 
AOD 
[m]) 

 
Turbine X Y Turbine 

Base 
Elevation 

AOD 
[m]) 

1 289273 913882 536 
 

9 289420 912009 435 

2 288971 913593 511 
 

10 289684 912009 427 

3 288609 913371 471 
 

11 290060 911731 431 

4 289231 913235 445 
 

12 290394 911978 432 

5 288758 912878 484 
 

13 290730 911711 449 

appearance, size and in all major characteristics. The maximum height of the turbines will be no more than 149.9m to blade 
tip. 
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Turbine X Y Turbine 
Base 

Elevation 
AOD 
[m]) 

 
Turbine X Y Turbine 

Base 
Elevation 

AOD 
[m]) 

6 288945 912486 497 
 

14 920867 912099 405 

7 288930 912133 484 
 

15 291207 911764 407 

8 288820 911661 495 
     

2.4.6 Each of the turbines comprise the following components: 

▪ blades; 

▪ tower; 

▪ nacelle; and 

▪ hub. 

2.4.7 Each turbine will be mounted on a tapered tubular steel tower and consist of a nacelle containing the gearbox, 
generator and associated equipment, to which are attached a hub and rotor assembly including three blades. At 
the base, the turbine will be approximately 5m in diameter. 

2.4.8 The turbines will not require lighting as they are below the 150m threshold stipulated in Civil Aviation Authority 
Guidance. Further details are provided in Chapter 13 (Aviation). 

2.4.9 An elevation drawing of a typical turbine is illustrated in Figure 2.1. The turbines will be of a typical modern, three-
blade, horizontal axis design in semi-matt white and light grey with no external advertising or lettering except for 
statutory notices. The blades will be made from fibreglass-reinforced epoxy and the tower will be constructed 
from rolled steel plate. The specific turbine manufacturer and model has not yet been selected as this is subject 
to an on-going tendering exercise and will be confirmed post consent. Therefore, for the purposes of the EIA 
potential turbine dimensions and operational attributes have been established as a maximum development 
scenario. A transformer will be sited within the base of each tower.  

2.4.10 The turbine foundations are anticipated to be an inverted “T” in section consisting of a reinforced central concrete 
pedestal with a reinforced concrete slab. The tower is proposed to be attached to the foundations via an anchor 
cage which is then screwed to the tower. Until detailed ground investigations have been undertaken the exact 
size and depth of foundations required cannot be determined. Therefore, for the purposes of this EIA Report, the 
following approximate dimensions have been used: 

▪ central concrete pedestal 5.5m in diameter; 

▪ reinforced concrete slab approximately 20m in diameter; and 

▪ maximum depth of the foundations approximately 5m. 

2.4.11 Typical turbine foundations are provided in Figure 2.2 and Figure 2.3. The actual foundation design will be specific 
to the site conditions as verified during detailed site investigations undertaken before construction commences. 
In the unlikely event that ground conditions are unsuitable for the standard foundation design described above, 
a piled foundation design may be required, involving the installation of a series of concrete piles per turbine, with 
each pile being bored or driven until the underlying bedrock is reached. 

Crane Hardstandings 

2.4.12 To enable the construction of the turbines, a crane hardstanding area will be required at each turbine location to 
accommodate assembly cranes and construction vehicles. This will comprise a crushed stone hardstanding area 
measuring approximately 35m wide by 40m long with a typical thickness of approximately 0.6m, but subject to 
the specifications required by the selected crane operator and following detailed ground investigations prior to 

construction. The crane hardstandings will remain in place during the lifetime of the Proposed Development to 
facilitate maintenance works. 

2.4.13 In addition to the permanent crane hardstanding, temporary areas will be constructed adjacent to the 
hardstanding and access track for turbine component laydown, assembly and assist crane access. These will be 
constructed of crushed stone and will be removed and reinstated following the completion of construction. 

2.4.14 The crane hardstandings are illustrated on Figure 2.4 

Access to the Proposed Development Site 

2.4.15 It is proposed that all abnormal turbine loads, and crane trips will originate from Invergordon and access the site 
via the A9 and the site access road. 

2.4.16 Access to the site would be taken directly from the A9 via a new bell mouth entrance shown on Figure 2.5 (sheets 
1 and 2). 

2.4.17 Greater detail on access routes to the site for construction vehicles, including a review of the proposed route, 
construction traffic impacts, and an abnormal load route review, is provided in Chapter 11 (Traffic and Transport). 

On-Site Access Tracks 

2.4.18 Approximately 13.5km of newly constructed track will be built for the proposed development as shown in Figure 
1.2. The tracks will be constructed to have a nominal running width of approximately 4m with 0.25m shoulders 
(4.5m track width in total) with local widening on corners and will be surfaced with coarse aggregate. Cabling and 
drainage will be installed adjacent to this track. Indicative track construction details are shown on Figure 2.6. 
There are nine passing places which will measure approximately 2m x 70m.  

2.4.19 Five turning heads will be installed with all measuring 70m x 4.5m and with a turning radius of 45m. They will be 
located as below: 

▪ one between T14 and T15; 

▪ one between T12 and T13; 

▪ one at T10; 

▪ one at T8, and; 

▪ one at T1. 

Watercourse Crossings 

2.4.20 Watercourse and ditch crossings have been avoided in the design of the access track layout as far as possible, 
however there would be 5 watercourse crossings within the site (coordinates provided in Table 2.3). Four of the 
watercourse crossings are to be new, with one being an upgrade to an existing crossing. 

Table 2.3 – Watercourse Crossings 

Water Crossing X Y 

1 290872 909496 

2 289406 911724 

3 288812 911978 

4 288787 912737 

5 288745 913219 
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Drainage 

2.4.21 Prior to construction, a site-specific drainage plan will be produced. This will take into account any existing local 
drainage which may not be mapped and incorporate any site-specific mitigation measures identified during the 
assessment. 

2.4.22 Sustainable Drainage Systems (SuDS) have been proposed to ensure that the rate of run-off from the site during 
construction and post development is no greater than that prior to development so as not to increase flood risk.  
The proposed SuDS measures allow the quality of water to be managed at source prior to any discharge being 
made. Further information on ground conditions and drainage designs will be provided in the final Construction 
Environmental Management Plan (CEMP). 

2.4.23 Drainage is discussed further in Chapter 10: Hydrology, Geology and Hydrogeology. 

Electrical Connection 

2.4.24 The electrical power produced by the individual turbines will be fed to an on-site switching station via 
underground cables and then onward to an on-site substation within the site. The proposed location for the on-
site switching station and substation is shown in Figure 1.2. The switching station is located at approximately 
E290715, N910059 and the substation at approximately E291827, N908132 next to an existing SHE-T over 
headline transmission tower.  

2.4.25 The Applicant has entered into a grid connection agreement with the electricity system operator, who will provide 
a connection via the transmission licence holder, which will be subject to a separate consenting process. 

The Proposed Development is expected to connect into the existing electricity grid system via the existing 132kV 
transmission overhead line which crosses the site adjacent to the proposed substation. Therefore, an offsite grid 
interconnector corridor is not currently anticipated. 

However, the exact arrangements for the connection are subject to detailed design by Scottish Hydro Electric 
Transmission Ltd and the applicant will have no absolute control over the nature and location of the eventual grid 
connection which will depend upon power flows and available capacity in the wider network. 

2.4.26 On-site cables will be laid in trenches, typically up to a maximum of 1m deep and 1.5m wide. The trenches will 
also carry earthing and communication cables for the operation of the Proposed Development. Cabling will be 
located mainly adjacent to the access tracks. The cables will be laid on a sand bed and backfilled using suitably 
graded material (see Figure 2.7). 

2.4.27 The switching station compound will measure approximately 15m by 15m, an indicative layout is shown on Figure 
2.8.  The switching station will accommodate the equipment necessary to collect and transfer generated to the 
substation. Indicative elevations are shown on Figure 2.9. 

2.4.28 The substation compound will measure approximately 78m by 46m. An indicative layout is shown on Figure 2.10. 
The substation building will accommodate  the equipment necessary for automatic remote control and 
monitoring of the Proposed Development, in addition to the electrical switchgear, fault protection and metering 
equipment required to connect the Proposed Development to the electricity transmission network, and a 
hardstanding area for vehicle parking constructed from crushed stone to a depth of approximately 0.3m (but 
subject to ground conditions determined following detailed site investigation). Indicative elevation drawings of 
the substation are provided in Figure 2.11.  

2.4.29 A telecommunication mast up to 5m in height, with foundations measuring approximately 2m by 2m, adjacent to 
the substation compound is also proposed. The location of the telecommunication mast is shown on Figure 1.2. 

Battery Storage 

2.4.30 The Proposed Development also provides for the provision of battery storage. Permanent containers, mounted 
on small concrete pad foundations would house an energy storage device, inverters and other ancillary 
equipment. The proposed design is a compact and low-key containerised scheme which would be installed within 
a portion of the construction compound to be retained for this purpose. For each container there would be a 
transformer located on the hardstanding. The battery storage capacity will be approximately 60MWh, and the 
building exterior will be finished in a recessive colour to be agreed with The Highland Council. Outline layouts and 
elevations are shown in Figure 2.12 (sheets 1 to 3), 2.13 and 2.14 (sheets 1 and 2). 

Information on environmental risks and mitigation including bunding & drainage details will be included in the 
final Construction Environmental Management Plan (CEMP), (refer to Section 2.5 below). 

Temporary Construction Compounds 

2.4.31 A secure, temporary construction and material storage compounds will be required during the construction 
period. The location of the compound is shown in Figure 1.2 and measures approximately 50m by 80m (See Figure 
2.15). 

2.4.32 The compound will house temporary portable cabin structures to be used as the main site office and welfare 
facilities, including toilets, clothes drying and kitchen, and provision for sealed waste storage and removal. This 
area will also be used for the storage and assembly of turbine components, parking for vehicles, containerised 
storage for tools and small parts, and oil and fuel storage.  

2.4.33 The detailed location, size and engineering properties of the construction compounds will be confirmed prior to 
the start of construction, after the turbine supplier and model have been confirmed. 

2.4.34  Following completion of the wind farm, the construction compound would be retained to facilitate installation 
of the battery storage infrastructure. A permanent area of 40m x 50m would be required for the battery storage 
compound.  The remaining area would be used for temporary construction access and laydown and would be 
removed and restored following completion of the battery storage installation works.  

2.4.35 The construction of the area to be used for battery storage will be similar to that required for crane hardstandings 
whereas it may be feasible to float temporary areas, similar to the approach for site access tracks.  This will be 
confirmed during detailed design following geotechnical site investigation. 

2.4.36 A temporary gatehouse compound measuring approximately 25m by 20m is also proposed which will enable the 
control of traffic onto and from the site to assist in managing compliance with the on-site traffic management 
plan and site safety rules. An Indicative layout is shown on Figure 2.16.  

Potential Temporary Borrow Pit Search Areas 

2.4.37 A borrow pit is an area where material is excavated for use at another location. 

2.4.38 To minimise the volume of imported material brought onto the site and any associated environmental impact, 
we will look to utilise on-site borrow pits where practical.  

2.4.39 A potential temporary, borrow pit search area has been identified and it is proposed that the actual borrow pit(s) 
would be located within this search area. The location of the search area is shown on Figure 1.2. An indicative 
borrow pit general arrangement is shown in Figure 2.17 however the final layout and sections of any borrow pits 
will be subject to detailed design following geotechnical site investigation. 

2.4.40 Detailed site investigations will be carried out prior to construction to confirm the rock type, rock characteristics 
and suitability, as well potential volumes to be extracted from the search areas. The final borrow pit(s) identified 
during the geotechnical evaluation will be defined within the Construction Environmental Management Plan 
(CEMP) (refer to Section 2.5 below). The pollution control measures to be implemented during usage of the 
borrow pit(s) and its reinstatement will also be covered within the CEMP. 

2.4.41 The borrow pit(s) would require the use of plant to both win and crush the resulting rock to the required grading. 
It is anticipated that rock would be extracted by breakers and other relevant methods that may be required. Noise 
and vibration associated with stone extraction is discussed in Chapter 12 (Noise). 

2.4.42 Environmental considerations have influenced the location of the borrow pit search area to minimise the effect 
on ecology, hydrology and landscape, and to allow successful reinstatement measures to be put in place as 
appropriate. Following construction, the borrow pit(s) would be restored and reinstated to agreed profiles.  

Temporary Concrete Batching Plant 

2.4.43 A temporary concrete batching plant is proposed during the construction period. Indicative details of the 
proposed batching plant are shown on Figure 2.18 and will measure approximately 80m by 50m. 

2.4.44 The batching plant will include three horizontal silos for cement, with the capacity to store approximately 300 
tonnes. Four horizontal silos for water, mixer and overhead batcher, and aggregate hopper will be housed within 
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the plant, as well as a lined vehicle washout facility. There will also be course and fine aggregate bins, bunded 
waste concrete area and a bunded generator. These will be founded on concrete slabbing with drainage. 

2.4.45 Also included within the proposed batching plant is space for office or testing facilities, parking, batcher’s cabin 
and external lighting. The concrete batching plant will be secured by a chain link fence around the perimeter of 
the plant. Shadow Flicker  

2.4.46 Shadow flicker is a phenomenon caused by the moving shadow of the turbine rotor being cast over a narrow 
opening, such as a window or open door. The likelihood of disturbance from shadow flicker is dependent on the 
distance from turbines, turbine orientation, the time and day of the year and the weather conditions.  

2.4.47 The Scottish Government web-based renewable advice2 for onshore wind turbines recommends that a separation 
between turbines and dwellings beyond 10 rotor diameters should avoid nuisance issues and annoyance to 
nearby residents. The advice quotes: “In most cases however, where separation is provided between wind turbines 
and nearby dwellings (as a general rule 10 rotor diameters), "shadow flicker" should not be a problem.”  

2.4.48 For the Proposed Development the nearest turbine to a dwelling is located at a distance of approximately 3.5km 
(approximately 30 rotor diameters) and therefore there is no potential for any significant shadow flicker effects 
to occur. Consequently, a detailed assessment is scoped out of the EIA. Further details are provided in paragraph 
4.8.1 (Chapter 4, Volume 2) and Appendix 4.4 (Volume 6). 

Electromagnetic Interference 

2.4.49 An assessment of potential effects on television, satellite television and broadcast radio has been scoped out for 
the reasons detailed within the Scoping Report (Appendix 4.1). 

2.4.50 If the Proposed Development is consented, the Applicant would agree a scheme of assessment and mitigation 
with The Highland Council to be implemented in the case of complaints associated with television reception. 
Should interference to reception occur as a result of the Proposed Development, a range of viable mitigation 
measures can be considered, with the most suitable method chosen on a case by case basis. Any necessary work 
would be undertaken in a timely manner following receipt of a valid complaint and would be funded by the wind 
farm operator. 

2.4.51 OFCOM (licenses a large number of fixed link services), BT and JRC were consulted through the Scoping process 
with no concerns raised. Consequently, Fixed Links are scoped out of the EIA.  

2.5 Construction 
2.5.1 The estimated on-site construction period for the Proposed Development is expected to take approximately 15 

months and includes a programme to reinstate all temporary working areas. Normal construction hours will be 
between 07.00 and 19.00 Monday to Saturday and no working on a Sunday or public holidays. These times have 
been chosen to minimise disturbance to local residents and if required to be restricted this will be agreed with 
The Highlands Council by an appropriately worded condition. Details of the construction programme will be 
provided to The Highlands Council in the CEMP prior to the commencement of construction. 

2.5.2 Turbine installation may occur out with the working hours outlined above in order to take advantage of available 
weather windows. Any construction out with these hours will be in line with the noise restrictions as assessed in 
Chapter 12 (Noise) and advance warning of any works out with the normal working hours will be provided to The 
Highland Council and local residents. 

2.5.3 The construction programme will consist of the following principal operations, listed sequentially wherever 
possible. The Proposed Development will likely be phased so that certain activities will take place concurrently: 

▪ construction of the temporary site compounds and establishment of a storage area for wind farm 

components and temporary site facilities; 

▪ construction of access tracks, including construction of watercourse crossings, and excavation of cable 

trenches; 

 
2 http://www.scotland.gov.uk/Resource/0044/00440315.pdf  

▪ construction of wind turbine foundations, crane pad hardstanding areas and substation; 

▪ underground cabling; 

▪ concrete batching plant; 

▪ erection of wind turbines; 

▪ connection of on-site electrical power and signal cables; 

▪ commissioning of site equipment; and 

▪ site reinstatement and restoration of temporary works area. 

2.5.4 The main materials likely to be required in part or total for the construction of the track, turbine and control 
building foundations, hardstanding areas and cable trenches are described below: 

▪ crushed stone; 

▪ geotextile; 

▪ cement; 

▪ sand; 

▪ concrete quality aggregate; 

▪ steel reinforcement; and 

▪ electrical cable. 

2.5.5 It is proposed that the concrete required for the foundations will be batched on-site at a concrete batching plant. 
Mitigation measures to ensure the protection of watercourses and habitats from the batching of concrete are 
detailed in Chapter 10 (Geology, Hydrology & Hydrogeology). 

2.5.6 Necessary excavations will be made, initially by stripping back the topsoil from the area to be excavated. This soil 
will typically be stored separately either as a mound adjacent to the excavation area for backfill, if required, or 
stored at a designated area on site for further use or reinstatement of temporary works areas. Principles for 
storage of excavated peat are defined in the Outline Peat Management Plan (Appendix 10.2, Volume 6). 

2.5.7 Should surface water run-off or groundwater enter the excavation during construction, appropriate pumping 
measures away from watercourses will be taken to ensure the works are safely carried out and the excavation is 
sufficiently dry to allow concrete placement. Once the concrete is cast, the excavated material will be used for 
backfill and compacted to the required design density. Once this backfill is completed, the hardstanding areas will 
be constructed. 

2.5.8 The proposed method for constructing the wind turbines is as follows. The turbines will be erected using a large 
mobile crane or crawler crane, positioned on the hardstanding adjacent to the turbine base. A smaller tail crane 
will be positioned adjacent to the delivery position of the turbine components. The two cranes will lift the tower 
sections and blades into their assembly positions, and the main crane will lift the tower sections, nacelle and 
blades into their operational positions. 

2.5.9 As soon as practical, once installation is complete, the immediate construction area will be restored to its original 
profile, although the crane hardstandings will be retained for future maintenance. The topsoil and peat will be 
replaced and reseeded where appropriate and as advised by an on-site Environmental Clerk of Works (ECoW). 
The ECoW will be responsible for pre-construction surveys and will be on-site through construction and post-
construction as required. Further details of their role will be provided in the CEMP. 

Traffic and Transport 

2.5.10 A detailed Transport Assessment is provided within Chapter 11 (Traffic and Transport) of this EIA Report. 

http://www.scotland.gov.uk/Resource/0044/00440315.pdf
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2.5.11 Construction traffic associated with the construction and maintenance of the Proposed Development falls into 
two categories, namely Abnormal Indivisible Loads (AIL) and Construction/Maintenance Loads, including: 

▪ AILs: 

- wind turbine blade transporter; 

- nacelle/tower section transporter; 

- assembly crane; and 

- transformer transporter. 

▪ Construction/Maintenance Loads: 

- Heavy Goods Vehicle (HGV); 

- Light Commercial Vehicle (LCV) 

- car/general personnel transport. 

2.5.12 Preferred access routes are detailed in Chapter 11 (Traffic and Transport). 

2.5.13 The abnormal loads are those that will require police escort. Construction/maintenance loads are those that do 
not require any special escort or permissions and are only influenced by normal traffic regulations. 

2.5.14 The Applicant will ensure that the vehicles will be routed as agreed with The Highland Council and Transport 
Scotland, to minimise disruption and disturbance to local residents. Further details regarding transport and access 
can be found in Chapter 11 (Traffic and Transport) of this EIA Report. 

Pollution Prevention and Health & Safety 

2.5.15 Prior to commencement of construction activities, a pollution prevention strategy, contained within a CEMP, will 
be agreed with SEPA to ensure that appropriate measures are put in place to protect watercourses and the 
surrounding environment. Further details regarding the contents of the CEMP are provided later in this chapter. 

2.5.16 As with any development, during the construction stage there is the potential for threats to the quality of the 
water environment in waterbodies, watercourses and local ditches. These mostly arise from poor site practice so 
careful attention will be paid to the appropriate guidance and policies to reduce the potential for these to occur 
(refer to Chapter 10 (Geology, Hydrology & Hydrogeology) for further details). 

2.5.17 Any fuel or oil held on site will only be of an amount sufficient for the plant required. This will be stored in a 
bunded area and an oil interceptor will be installed in the construction compounds to prevent pollution in the 
event of a spillage. 

2.5.18 High standards of health and safety will be established and maintained. At all times, all activities will be 
undertaken in a manner compliant with applicable health and safety legislation and with relevant good practice 
as defined under applicable statutory approved codes of practice and guidance. 

2.5.19 Further details of site specific storage and management of fuel and oil and protection of watercourses during 
construction is presented in Chapter 10 (Geology, Hydrology & Hydrogeology). 

Construction Environmental Management Plan (CEMP) 

2.5.20 As part of the construction contract, the Applicant will produce, and adhere to, a CEMP. The CEMP shall be 
developed in accordance with the joint Scottish Renewables, SNH, SEPA, Forestry Commission Scotland and 
Historic Environment Scotland guidance on Good Practice During Windfarm Construction (2019). 

2.5.21 The CEMP shall describe how the Applicant will ensure suitable management of, the following environmental 
issues during construction of the Proposed Development: 

▪ noise and vibration; 

▪ dust and air pollution; 

▪ surface and ground water; 

▪ ecology (including protection of habitats and species);  

▪ agriculture (including protection of livestock and land);  

▪ cultural heritage;  

▪ waste (construction and domestic);  

▪ pollution incidence response (for both land and water); and  

▪ site operations (including maintenance of the construction compound, working hours and safety of the 

public).  

2.5.22 The Applicant shall provide the following for integration within the CEMP: 

▪ details of the all the environmental mitigation which is described within this EIA Report (Chapter 16 (Schedule 

of Environmental Mitigation)) that is required during construction of the Proposed Development, and of how 

the Applicant will implement this mitigation and monitor its implementation and effectiveness; 

▪ details of how the Applicant will abide by the local and national legislative requirements e.g. The Water 

Environment (Controlled Activities) (Scotland) Regulations 2011 (amended 2013); 

▪ details of how the Applicant will implement and monitor construction best practice techniques e.g. the 

control of noise and dust; 

▪ details of a Peat Management Plan, following the principles set out in the joint Scottish Renewables and SEPA 

guidance on the assessment of peat volumes, reuse of excavated peat and the minimisation of waste’ 

(Scottish Renewables and SEPA, 2012) (an outline Peat Management Plan is provided in Appendix 10.2); 

▪ details of a Waste Management Plan which will include opportunities to reduce and re-use waste on site, 

recycling of waste which cannot be reused and disposal of waste to landfill;  

▪ details on environmental risks associated with battery storage and appropriate mitigation; and 

▪ details on how the Applicant will liaise with the public and local landowners and how they will respond to 

any queries and/or complaints. 

2.5.23 The Applicant shall consult with NatureScot, SEPA, Historic Environment Scotland and The Highland Council on 
the relevant aspects of the CEMP. The Applicant shall amend and update the CEMP as required throughout the 
construction and decommissioning period. 

2.5.24 The CEMP shall, where applicable, cross-reference and correspond with the Construction Traffic Management 
Plan (CTMP). The CTMP will detail the management of traffic to and from site, including abnormal loads and daily 
workers’ commute. It shall also include mitigation for impacts to public transport, local private access and public 
foot paths. The Applicant shall amend and update the CTMP as required throughout the construction and 
decommissioning period. 

2.5.25 Specific requirements of the CEMP for each of the environmental topics assessed in the EIA are provided in the 
relevant EIA Report chapters and an outline CEMP is provided in Appendix 2.1. 

2.6  Operation and Maintenance 
2.6.1 There is no proposal to limit the lifetime of the Proposed Development. Therefore, the assessment considers the 

effects of the operational phase of the Proposed Development, without time limitations. Should decommissioning 
of any of the Proposed Development be required e.g. failure of a wind turbine beyond economic repair, it is 
considered that any effects would be less than those resulting from construction of the Proposed Development, 
and as such this potential for decommissioning has been scoped out of further assessment. Should consent be 
granted, it is anticipated that there would be a condition which would address the requirement to remove 
turbines if they become non-operational for a defined period of time.  
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2.6.2 During operation, only site maintenance vehicles and local utility company vehicles will normally be required on 
the site. Daily visits to the control building by maintenance personnel in four-wheel drive or conventional 
passenger vehicles will occur following the commissioning phase. 

2.6.3 Any diesel or oil stored on-site will be held within an appropriately bunded location within the on-site substation 
building. 

2.6.4 Health and safety will also be controlled as in the construction phase. 

Operation Environmental Management Plan 

2.6.5 The Applicant will implement an Operation Environmental Management Plan (OEMP). Similar to the CEMP, the 
OEMP will set out how the Applicant will manage and monitor environmental effects throughout the operation. 
The OEMP will be developed in consultation with NatureScot, SEPA and The Highland Council and will include but 
shall not be limited to: 

▪ details on the track, water crossings and turbine maintenance; 

▪ the control and monitoring of noise; 

▪ the control and monitoring of surface and groundwater; 

▪ a pollution prevention plan and a pollution incidence response plan; 

▪ details of how the Applicant will abide by the local and national legislative requirements e.g. The Water 

Environment (Controlled Activities) (Scotland) Regulations 2011 (amended 2013); 

▪ an operational Peat Management Plan; and 

▪ a Habitat Management Plan and relevant protected species management plans. 
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3 Design Evolution and Alternatives 

3.1 Executive Summary 
3.1.1 This chapter provides a description of the site selection process and design iterations that were undertaken prior 

to arriving at the final design of the Proposed Development. 

3.1.2 The principles of the EIA process, that site selection and project design should be an iterative constraint-led 
process, have been followed as part of the Proposed Development. This has ensured that potential negative 
impacts, as a result of the Proposed Development, have been avoided or minimised as far as reasonably possible. 

3.1.3 This chapter draws on issues considered in more detail in the relevant technical chapters (Chapters 6 to 16). This 
chapter does not pre-empt the conclusions of the later chapters, but rather explains how potential environmental 
effects have informed the design of the Proposed Development. 

3.1.4 The final design for the Proposed Development is described in detail in Chapter 2 (Proposed Development) and 
shown on Figure 1.2. 

3.2 Introduction 
3.2.1 The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2017 (Scottish Government, 

2017) (hereafter referred to as ‘the EIA Regulations’) require that the EIA Report must include "a description of 
the reasonable alternatives studied by the developer, which are relevant to the development and its specific 
characteristics, and an indication of the main reasons for the option chosen, taking into account the effects of the 
development on the environment" (Regulation 5(2)(d)). In addition, Schedule 4 paragraph 2 of the EIA Regulations 
specifies that the EIA Report must include "a description of the reasonable alternatives (for example in terms of 
project design, technology, location, size and scale) studied by the developer, which are relevant to the proposed 
development and its specific characteristics, and an indication of the main reasons for selecting the chosen option, 
including a comparison of the environmental effects." 

3.2.2 This chapter explores the main alternatives (including design, turbine specification, location, size and scale) and 
explains how the final design of the Proposed Development has evolved. 

3.3 Site Selection 
3.3.1 From the experience gained through designing wind farms throughout Scotland and globally, RES (the Applicant) 

identified that Kintradwell has many of the attributes that make an excellent wind farm site, including: 

▪ high wind speeds; 

▪ a remote location from residential receptors; and 

▪ relative ease of delivery of turbine components. 

3.3.2 The Applicant utilises a Geographical Information System (GIS), to aid identification of potential wind farm sites.  
In the case of Kintradwell Wind Farm, the GIS model was used to identify potential constraints that could restrict 
development or would need to be addressed in the design process.   

3.3.3 The Applicant undertook a constraints and opportunities review to determine the most appropriate location for 
a large-scale wind farm development. This review included consideration of: 

▪ Scottish Planning Policy (SPP) (Scottish Government, 2014); 

▪ The Highland Council’s adopted planning policies and relevant supplementary guidance; 

▪ international, national and local designated sites; 

▪ transport facilities; 

▪ operating airports; 

▪ residential receptors; and 

▪ other operational and consented but not built wind farm developments or proposed wind farm 

developments where a planning application has been submitted but not determined.  It was considered that 

the Proposed Development in this location, and its relationship with Gordonbush Wind Farm in the locality, 

would provide an opportunity to concentrate wind farms in a landscape that had already accommodated 

wind turbines and had the capacity to accommodate further development. 

3.4 Opportunities and Constraints 

Opportunities 

3.4.1 The site selection process described in Section 3.3 aims to identify potential development sites that provide 
opportunities for wind farm development. The process thereafter as a wind farm is iteratively designed looks to 
maximise the opportunities a site offers by applying a set of design principles, as described in Section 3.5.   

Constraints 

3.4.2 Throughout the design process constraints to development have been mapped on a combined constraints 
drawing. This drawing details constraints and buffers as set out in legislation, best practice guidance and from the 
Applicant’s inhouse experience.  This drawing is shown as Figure 3.1 (Combined Constraints). 

3.5 Design Principles 
3.5.1 Taking into consideration the above constraints and opportunities, the following principles were adopted during 

the design iterations undertaken by the Applicant to ensure that the final design of the Proposed Development 
was the most suitable for the site: 

▪ maximising wind yield and maintaining adequate spacing between turbines; 

▪ avoidance of areas of deeper peats (i.e. areas of >1m depth), habitats of significant conservation value and 

consideration of areas with the potential to support protected species, as far as practicable; 

▪ a minimum buffer of 1km being maintained around residential dwellings in the surrounding area and the 

proposed turbines; 

▪ a minimum buffer of 50m being maintained around watercourses, except where watercourse crossings are 

required; 

▪ sensitive siting to avoid or reduce effects on cultural heritage and preserve and protect military crash sites; 

▪ maintain appropriate buffers to ornithological interests; 

▪ ensuring that the Proposed Development is compatible with other planned and consented wind farms in 

Sutherland and further afield; and 

▪ avoiding inconsistent turbine spacing, such as relatively large gaps, outliers or excessive overlapping turbines 

to minimise visual confusion and ensure a balance / compact array from key views. 

3.6 Proposed Development Turbine Layout Design Iterations 

Initial Site Feasibility Turbine Layout 

3.6.1 At the beginning of the development process, an initial site feasibility layout was produced to show the maximum 
potential extent of development within the space available and in accordance with the design principles. 

3.6.2 This initial site feasibility layout included 37 turbines and was based only on the general design principles and was 
not informed by the significant amounts of survey derived baseline environmental information. This initial layout 
was seen as the maximum potential development, to be refined as the EIA process progressed. 

3.6.3 The initial site feasibility layout is shown on Plate 3.1. 
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Plate 3.1 - Initial Site Feasibility Layout 

 

Turbine Layout Informed by EIA Baseline Data 

3.6.4 A revised layout was produced that saw the number of turbines reduced from 37 turbines to 22 turbines. The 
reduction in turbines was done primarily to mitigate potential impacts upon landscape and visual receptors and 
ornithological constraints. 

3.6.5 The reduced 22 turbine layout is shown coloured green on Plate 3.2. 

3.6.6 Turbines were removed to mitigate potential ornithological receptors based on initial analysis of the 
ornithological survey data (details relating to protected species are provided in Confidential Appendix 9.2). 

3.6.7 Micrositing of turbine was undertaken to avoid areas of deeper peat, ground water dependant terrestrial 
ecosystems and relatively more sensitive habitats.  

Turbine Layout Informed by EIA Assessments 

3.6.8 The layout iteration informed by the EIA assessments, saw the number of turbines reduced from 22 turbines to 
17 turbines. The reduced 17 turbine layout is shown in blue in Plate 3.2.   

3.6.9 To address landscape and visual issues the number of turbines was reduced. In particular, turbines were removed 
the peak of Col-bheinn and the ridge line to the north as far as possible.   

3.6.10 Turbines were also generally moved north, further into the development site, to further reduce visibility impacts 
to the key receptors of the A9, Brora and Doll. 

3.6.11 Micrositing of turbine was undertaken to avoid areas of deeper peat, ground water dependant terrestrial 
ecosystems and relatively more sensitive habitats.  

Plate 3.2 - Layouts Informed by EIA Baseline Data and EIA Assessments 
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Final Turbine Layout 

3.6.12 The final turbine layout is shown in Figure 1.2 and in Plate 3.3 in blue.   

3.6.13 The turbine layout was reduced from 17 to 15 turbines to remove the requirement for visible aviation lighting 
from the Defence Infrastructure Organisation. The reduction to 15 turbines means only infrared lighting will be 
required significantly reducing the visual impact of the Proposed Development. 

3.6.14 The remaining 15 turbine locations were adjusted to further minimise landscape and visual impacts and achieve 
the most balanced layout. 

3.6.15 Micrositing of turbine was undertaken to avoid areas of deeper peat, ground water dependant terrestrial 
ecosystems and relatively more sensitive habitats.  

3.6.16 It is considered that this turbine represents the optimal design when balancing the environmental, technical and 
engineering considerations. 

Plate 3.3 – Final Turbine Layout 

 

3.7 Proposed Development Infrastructure Layout Design Iterations 

Initial Infrastructure Design 

3.7.1 Following the refinement of the turbine layout the design of the wind farm infrastructure, described in Chapter 
2 (Proposed Development), commenced in accordance with the design principles.   

3.7.2 The majority of the wind farm infrastructure is located within the turbine array. The initial infrastructure design 
is shown in Plate 3.4. 

Plate 3.4 - Initial Infrastructure Design 

 

Final Infrastructure Design 

3.7.3 Following the completion of the turbine layout, the final turbines were renumbered so as the numbering system 
ran concurrently. Therefore, there is a change is numbering between Plat 3.4 and Plat 3.5. 

3.7.4 The track location between T9 and T11 as shown on Plate 3.5 (below) was relocated to the south to address an 
outcome of the Peat Slide Risk Assessment (PSRA) (Appendix 10.1, Volume 6). 

3.7.5 The track location between T12 and T14 as shown on Plate 3.5 (below) was relocated to the north to address an 
outcome of the PSRA (Appendix 10.1, Volume 6). 
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3.7.6 The batching station show as a green rectangle in Plate 3.5 was relocated to the northern side of the spur track 
to T11. This was done to address a risk identified in the PSRA. This area had shallower peat depths than the 
original location shown on Plate 3.4. 

3.7.7 The 33kV switching station shown on Figure 1.2 was reduced in size from 45m by 40m to 15m by 15m. This was 
as a result in refinement of the outline electrical design. 

3.7.8 The 132kV transmission substation compound (including control building) shown on Figure 1.2 was increased in 
size from 45m by 40m to 78m by 46m. This increase in size was as a result of engagement with the Transmission 
Network Operator, to ensure the propose substation can accommodate the project specific electrical 
requirements. 

3.7.9 The 132kV substation orientation was altered slightly to bring its location as close as possible to the existing 132kV 
overhead line on site. This change facilitates minimal additional overhead line requirements. 

3.7.10 The temporary site entrance gatehouse shown on Figure 1.2 was increased in size from 15m by 15m to 25m by 
20m.   

Plate 3.5 - Final Infrastructure Design 

 

3.8 Conclusion 
3.8.1 The turbine and infrastructure layout illustrated in Figure 1.2 has been taken forward as the design for the 

Proposed Development within this EIA Report. Further micrositing and detailed design work may be required 
following the detailed ground investigations which will take place post-consent. In this regard, there will be a 
micrositing allowance of up to 50m in all directions  in respect of each turbine and its associated infrastructure in 
order to address any potential localised difficulties which may arise in the event that pre-construction surveys 
identify unsuitable ground conditions or environmental constraints that could be avoided. The assessments 
within this EIA report have included the considerations of this 50m micro-siting and it does not alter the 
conclusions formed as to likely effects. 

3.9 Do Nothing Scenario 
3.9.1 Should the Proposed Development as described in Chapter 2 (Proposed Development) not be consented (the 

“do-nothing scenario”), it is anticipated that the Proposed Development site will not alter from the current 
baseline described above and in Chapters 6-16. 

3.10 Summary 
3.10.1 The final layout has been informed by a robust EIA and design iteration process, taking into account physical 

constraints, potential environmental, landscape and visual impacts and their effects. The information used to 
inform the design iteration process included consultation responses received, baseline data and the impact 
assessment undertaken. 

3.10.2 The final layout comprises 15 turbines of up to 149.9m tip height, and their associated infrastructure, as shown 
in Figure 1.2. 

3.10.3 The Proposed Development layout is considered to represent the most appropriate design, taking into account 
potential environmental impacts and physical constraints, while maximising the renewable energy generating 
capability of the site. 
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4 Approach to EIA 

4.1 Executive Summary 
4.1.1 This chapter of the Environmental Impact Assessment Report (EIA Report) sets out the broad approach taken to 

produce the Environmental Impact Assessment (EIA) for the Proposed Development. It also includes details of 
the consultation undertaken. 

4.2 Introduction 
4.1.1 The EIA process assists the Energy Consents Unit (ECU) in their determination of the application by identifying 

where significant environmental effects are predicted. This assessment has been completed in conjunction with 
consultation with statutory consultees, interested parties and the general public. 

4.2.1 The structure of the EIA Report follows the requirements of Schedule 4 of the Electricity Works (Environmental 
Impact Assessment) (Scotland) Regulations 2017 (Scottish Government, 2017) (hereafter referred to as the ‘EIA 
Regulations’) and other relevant good practice guidance. The EIA Report comprises of seven volumes (further 
details are provided in Section 1.7). 

4.2.2 This chapter is structured as follows: 

▪ overview of the relevant legislation, policy and guidance; 

▪ an outline of the EIA process that has been followed; 

▪ the scope of the assessment completed; 

▪ details of the assessment of potential effects; 

▪ mitigation measures; 

▪ enhancement; and 

▪ the assumptions made, likely limitations and uncertainty. 

4.2.3 This chapter includes the following appendices: 

▪ Appendix 4.1 EIA Scoping Report (2019); 

▪ Appendix 4.2 ECU EIA Scoping Opinion (2019); 

▪ Appendix 4.3: Gatecheck Report 

▪ Appendix 4.4: Shadow Flicker 

4.3 Legislation and Guidelines 
4.3.1 A number of legislative and best practice documents have informed the EIA process. The main piece of legislation 

is the EIA Regulations. The Proposed Development meets the Schedule 2, (1) criteria of the EIA Regulations, by 
nature of it being classed as a generating station which requires consent under section 36 of the Electricity Act 
1989. The criteria for considering whether a Schedule 2 development requires the preparation of an EIA is set out 
in Schedule 3 of the EIA Regulations, and the Applicant has voluntary accepted that an EIA is required. Schedule 
4 of the EIA Regulations provides details of the information to be included within the EIA Report. 

4.3.2 In addition to the above the following regulations and best practice guidance have been referred to: 

▪ The Town and Country Planning Act (Scotland) 1997; 

▪ The Town and Country Planning (Environmental Impact Assessment) (Scotland) Regulations 2017 (as 

amended), Planning Circular 1/2017 (Scottish Government, 2017b); 

▪ Scottish Planning Policy (Scottish Government, 2014); 

▪ Planning Advice Note (PAN) 1/2013 Environmental Impact Assessment (Scottish Government, 2017c); 

▪ Guidelines for Environmental Impact Assessment, Institute of Environmental Management and Assessment 

(IEMA, 2006); 

▪ General Pre-Application and Scoping Advice for Onshore Windfarms, (NatureScot, 2020); 

▪ Good Practice during Wind Farm Construction Version 4 (SNH, SEPA, Scottish Renewables, FCS, HES, MSS, 

2019); 

▪ A Handbook on Environmental Impact Assessment (V5) (Scottish Natural Heritage, 2018); and 

▪ Assessing the Cumulative Impact of Onshore Wind Energy Developments (Scottish Natural Heritage, 2012).  

4.4 The EIA Process  

4.4.1 The findings of the EIA are presented in this EIA Report, which has been prepared in accordance with the EIA 
Regulations. 

4.4.2 The broad approach which has been followed in undertaking the EIA is presented in this chapter and an overview 
of the methodology adopted for each technical study is provided within the respective EIA Report technical 
chapters. 

Screening 

4.4.3 Screening is the process by which it is determined whether or not an EIA should be conducted for the Proposed 
Development. 

4.4.4 As set out in paragraph 4.3.1 the Proposed Development falls within Schedule 2 of the EIA Regulations. Schedule 
3 of the EIA Regulations sets out the criteria that should be considered in determining whether a Schedule 2 
development is likely to have significant environmental effects and hence require a formal EIA. These criteria are: 

▪ the characteristics of the development (e.g. its size, cumulation with other existing developments, use of 

natural resources, resultant pollution, waste generated); 

▪ the environmental sensitivity of the location; and 

▪ the characteristics of the potential impacts (including extent, magnitude, probability and duration). 

4.4.5 A formal screening opinion was not sought from the ECU, as the Applicant has voluntarily accepted that an EIA is 
required. 

Scoping 

4.4.6 The EIA scoping process is undertaken to identify the potentially significant environmental impacts that should 
be considered when assessing the potential effects of the Proposed Development. An EIA Scoping Opinion may 
be obtained from the planning authority (in the case of the Proposed Development the Scottish Government’s 
Energy and Consents Unit) which would set out the matters that should be considered through the EIA. In 
reaching its EIA Scoping Opinion, the ECU consults statutory and non-statutory stakeholders for their respective 
opinions regarding EIA scope.  

4.4.7 The Applicant requested an EIA Scoping Opinion from ECU in August 2019 through the submission of an EIA 
Scoping Report (Appendix 4.1), as prepared by the EIA Project Team. This EIA Scoping Report contained details of 
the site baseline and the Proposed Development. It also proposed which environmental impacts would be 
assessed in the EIA, and the assessment methodologies that would be used. 

4.4.8 ECU consulted with a variety of statutory and non-statutory consultees before providing an EIA Scoping Opinion 
in October 2019 (Appendix 4.2). This information has been used to inform the design of the Proposed 
Development and the EIA. 

4.4.9 Direct consultation has also been undertaken with consultees, to confirm and agree the approach and scope of 
technical surveys and assessments on a topic by topic basis. Details of relevant consultations are included in each 
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technical chapter and were detailed in the Gatecheck Report that was submitted to the ECU in November 2020 
(Appendix 4.3).  

EIA 

4.4.10 EIA is the systematic process of compiling, assessing and presenting all the significant environmental effects of a 
proposed development. The assessment is designed to inform the decision-making process by way of setting out 
the likely environmental profile of a project. Identification of potentially significant adverse environmental effects 
then leads to the design and incorporation of appropriate mitigation measures into both the design of the scheme 
and the way in which it is constructed. 

4.4.11 The main steps in the EIA assessment process for the Proposed Development have been: 

▪ Baseline surveys (where appropriate and where possible) to provide information on the existing 

environmental character of the proposed site and the surrounding area. 

▪ Consideration given to the possible interactions between the Proposed Development and the existing and 

predicted future site conditions. These interactions or effects are assessed using stated criteria based on 

accepted guidance and best practice. 

▪ Using the outline design parameters for the Proposed Development, prediction of the likely environmental 

effects, including direct effects and any indirect, short, medium and long-term, permanent and temporary, 

beneficial and adverse effects. 

▪ Identification of mitigation measures designed to avoid, reduce or offset adverse effects as well as 

enhancement measures that could result in beneficial effects. Assessment of alterations to the design and 

the reassessment of previously proposed mitigation to establish suitable mitigation for the Proposed 

Development. 

▪ Assessment of the significance of any residual effects after mitigation, in relation to the sensitivity of the 

feature impacted upon and the magnitude of the effect predicted, in line with the methodology identified 

below (refer to Section 4.5). 

▪ Identification of any uncertainties inherent in the methods used, the predictions made and the conclusions 

drawn during the course of the assessment process. 

▪ Reporting of the results of the EIA in this EIA Report. 

4.4.12 The EIA process is an iterative process where its findings have informed the design evolution of the project. 

4.5 Assessment of Effects 
4.5.1 Throughout the assessment, a distinction has been made between the term ‘impact’ and ‘effect’. The EIA 

Regulations refer to the requirement to describe the "likely significant effects on the environment”. An impact is 
defined as the likely change to the characteristics/nature of the receiving environment as a result of the Proposed 
Development (e.g. noise from turbines), whereas the ‘effect’ relates to the significance of the impact (e.g. a 
significant residual noise effect on residential properties). These terms have been adopted throughout this EIA to 
present a consistent approach to the assessment and evaluation of effects and their significance. 

4.5.2 The exception to this is the Landscape and Visual Impact Assessment which classifies the level of change to the 
receiving environment as the “magnitude of change” in line with the recommendations of the Guidelines for the 
Landscape and Visual Impact Assessment (V3) (Landscape Institute, 2013). However, this terminology should be 
considered interchangeable with “magnitude of impact”. 

4.5.3 Within the EIA Report, the assessment of effects for each environmental topic takes into account the 
environmental impacts of both the construction, decommissioning and operational phases of the Proposed 
Development and the environmental impacts should the Proposed Development not be consented (the ‘do-
nothing’ scenario). 

4.5.4 In order to determine whether the potential effects of the Proposed Development are likely to be ‘significant’ a 
number of criteria are used. These significance criteria vary between topics but generally include: 

▪ international, national and local designations or standards; 

▪ relationship with planning policy; 

▪ sensitivity of the receiving environment; 

▪ magnitude of the impact; 

▪ reversibility and duration of the effect; and 

▪ inter-relationship between effects. 

4.5.5 Effects that are considered to be significant, prior to mitigation but following the implementation of best practice, 
are identified within the EIA Report. The significance attributed to the resultant effect is informed by professional 
judgement, as to the sensitivity of the affected receptor(s) and the nature and magnitude of the predicted 
changes/impacts. For example, a major adverse change/impact on a feature or site of low importance will have 
an effect of lesser significance than the same impact on a feature or site of high importance. Table 4.1 is used as 
a guide to the relationship between the sensitivity of the identified receptor and the anticipated magnitude of an 
impact/change. Professional judgement is however equally important in establishing the suitability of this guiding 
‘formula’ to the assessment of the significance of each individual effect. 

Table 4.1 – Guide to the Inter-Relationship between Magnitude of Impact and Sensitivity of Receptor 

  Sensitivity of Receptor/Receiving Environment to Change 

  High Medium Low Negligible 
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High major moderate to 
major 

minor to 
moderate 

negligible 

Medium moderate to 
major 

moderate minor negligible 

Low minor to 
moderate 

minor negligible to 
minor 

negligible 

Negligible negligible negligible negligible negligible 

4.5.6 The following terms are used in the EIA Report, unless otherwise stated, to determine the level of effects 
predicted to occur: 

▪ major beneficial or adverse effect – where the Proposed Development would result in a significant 

improvement (or deterioration) to the existing environment; 

▪ moderate beneficial or adverse effect – where the Proposed Development would result in a noticeable 

improvement (or deterioration) to the existing environment; 

▪ minor beneficial or adverse effect – where the Proposed Development would result in a small improvement 

(or deterioration) to the existing environment; and 

▪ negligible beneficial or adverse effect – where the Proposed Development would result in a no determinable 

improvement (or deterioration) to the existing environment. 

4.5.7 Using professional judgement and with reference to the Guidelines for Environmental Impact Assessment (IEMA, 
2004), the majority of the assessments within this EIA Report consider effects of moderate and greater 
significance to be significant. Those of minor significance and less to be non-significant. If there are deviations 
from this these will be clearly stated within the individual technical chapters. 

4.5.8 Summary tables that outline the predicted effects associated with an environmental issue, the appropriate 
mitigation measures required to address these effects and subsequent overall residual effects are provided at the 
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end of each technical chapter of the EIA Report. Distinction has also been made between direct and indirect, 
short and long term, permanent and temporary, beneficial and adverse effects. 

Cumulative Effects 

4.5.9 Part 5(e) of Schedule 4 of The EIA Regulations states that EIA Reports should include an assessment of “the 
cumulation of effects with other existing and/or approved development, taking into account any existing 
environmental problems relating to areas of particular environmental importance likely to be affected or the use 
of natural resources”. Where appropriate, the description of the likely significant effects on the factors specified 
in regulation 4(3) of the EIA Regulations must cover the cumulative effects of the Proposed Development. This 
would include any cumulative effects on population and human health, biodiversity, protected species and 
habitats, land, soil, water, air and climate; and material assets, cultural heritage and the landscape. 

4.5.10 Cumulative effects are those which result from incremental changes caused by past, present or reasonably 
foreseeable future actions resulting from the introduction of the Proposed Development. These cumulative 
effects cover the combined effects of individual impacts from the Proposed Development and combined impacts 
of several developments, as noted within the guidance provided by SNH in the document “Assessing the 
Cumulative Impact of Onshore Wind Energy Developments” (2012). Developments considered in addition to the 
Proposed Development are existing, approved and proposed developments (those awaiting determination within 
the planning process), covering all types of developments, including other wind farms (SNH, 2012). 

4.6 Mitigation Measures 
4.6.1 The EIA Regulations require the EIA to present a description of the measures proposed to avoid, reduce and, if 

possible, offset significant adverse effects. Wherever reasonably practicable, mitigation measures are proposed 
for each significant environmental effect predicted, and can take various forms including: 

▪ changes to the scheme design; 

▪ physical measures applied on site; and 

▪ measures to control particular aspects of the construction or operation of the scheme. 

4.6.2 Where none of the above are deemed practicable, the detailed Proposed Development design will be required 
to include measures to offset any significant adverse effects. 

4.6.3 Mitigation measures are presented as commitments in order to ensure a level of certainty as to the environmental 
effects of the Proposed Development. There are various ways in which a level of certainty can be ensured, such 
as through the use of planning conditions. Therefore, notwithstanding any statutory mechanisms to ensure 
implementation, the Applicant and therefore the Contractors will be committed to implementing all mitigation 
measures identified in this EIA Report relating to construction of the Proposed Development. 

4.6.4 A schedule of all of the mitigation measures proposed in this EIA Report is presented in Chapter 16. 

Enhancement 

4.6.5 Similar to the reporting of mitigation measures, where opportunities for environmental enhancement are 
proposed, these have been included in the summary of environmental mitigation reported at the end of each 
technical chapter, and in Chapter 16. 

4.7 Residual Effects 
4.7.1 Chapter 17 summarises the residual effects resulting from the Proposed Development following implementation 

of the proposed mitigation measures. 

4.8 Scope of the EIA 

Technical Scope 

4.8.1 The technical scope of the assessment will cover all the impacts agreed through the EIA Scoping and consultation 
process. The following technical areas have been scoped out of the EIA: 

▪ On the basis of experience from relevant studies and policy guidance or standards (e.g. SNH 2018a), the 

following species have been ‘scoped out’ since significant effects are unlikely: 

▪ common and/or low conservation species not recognised in statute as requiring special conservation 

measures, e.g. birds on Annex 1 to the EU Birds Directive or Schedule 1 to the Wildlife & Countryside Act 

1981 (as amended); 

▪ common and/or low conservation species not included in non-statutory lists (e.g. Red and Amber-listed 

BoCC species, Eaton et al. 2015), showing birds whose populations are at some risk either generally or in 

parts of their range; and 

▪ passerine species, not generally considered to be at risk from wind farm developments (SNH 2017, 2018), 

unless being particularly rare or vulnerable at a national level. 

▪ Published mapping confirmed that most of the site is not located in an area identified as being at flood risk 

and SEPA stated “we do not foresee a need for detailed information on flood risk to be provided”. 

Consequently, a detailed flood risk assessment has been scoped out of the EIA. 

▪ It was proposed in the Scoping Report that a detailed numeric assessment of operational and 

decommissioning effects with regards to transport be scoped out. Transport Scotland scoping opinion stated 

that “It is noted that any impacts associated with the operational and decommissioning phase of the 

development are to be scoped out of the EIA. We would consider this to be acceptable in this instance”. 

▪ It has been agreed with The Highland Council Environmental Health department that a background noise 

measurement campaign is not required to inform the noise assessment due to the specific nature of the 

Proposed Development.  

▪ An assessment of potential effects on television, satellite television and broadcast radio has been scoped out 

for the reasons detailed within the Scoping Report (Appendix 4.1). 

▪ OFCOM (licenses a large number of fixed link services), BT and JRC were consulted through the Scoping 

process with no concerns raised. Consequently, Fixed Links are scoped out of the EIA. 

▪ THC scoping opinion stated that “If there are no properties within 11 rotor diameters, which is the Council’s 

approach to shadow flicker due to the lower sun given the latitude of the development, the matter of shadow 

flicker will not require detailed assessment but should still be addressed in the EIAR.” Consequently, a detailed 

assessment is scoped out of the EIA. Shadow Flicker is addressed in Paragraph 2.4.48 to 2.4.50 (Volume 2) 

Appendix 4.4 (Volume 6). 

▪ Scottish Forestry agreed within their scoping opinion that Forestry be scoped out of the EIA. 

▪ Ice throw has been scoped out of the EIA given the very low risk and the mitigation measures that will be 

taken. 

▪ The assessment of potential human health effects will be undertaken in the context of residential amenity 

and as such a specific assessment has been scoped out of the EIA. 

▪ The risk of major accidents and/or disaster is extremely low and as such has been scoped out of the EIA. 

▪ In line with the Institute of Air Quality Management (IAQM) Land Use Planning and Development Control: 

Planning for Air Quality Guidance (IAQM, 2017) and in agreement with THC (February 2020), air quality has 

been scoped out of the EIA. 

4.8.2 All other technical topic areas identified in Table 4.2 have been assessed as part of the EIA process and are 
reported in the relevant sections of this EIA Report.  

4.8.3 Each issue has been considered to the appropriate level of detail in the EIA Report, using the information collated 
during consultations. For each impact the baseline condition has been described, with the receptor sensitivity 
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identified. The potential effects have been predicted and assessed for their significance. Where possible and 
applicable, mitigation measures have been identified and any potential residual environmental effects assessed.  

Spatial Scope 

4.8.4 The spatial scope of the EIA, in other words the geographical coverage of the assessment undertaken, has taken 
account of a number of factors, in particular: 

▪ the extent of the Proposed Development (Figure 1.2); 

▪ the nature of the baseline environment, sensitive receptors and the likely impacts that could arise; and 

▪ the distance over which predicted effects are likely to remain significant and in particular the existence of 

pathways which could result in the transfer of effects to a wider geographical area than the extent of 

proposed physical works. 

Temporal Scope 

4.1.2 The baseline years used for the assessment of environmental effects are 2015-16 & 2018-2020, as this is the year 
in which the assessment work was undertaken. 

4.1.3 For the purposes of the EIA, construction is assumed to commence in 2023 and expected to last for a period of 
15 months. 

4.1.4 For construction effects, the assessment also takes into account the time of day that works are likely to be 
undertaken, for example if any night time working is required to minimise disruption to road users. 

4.1.5 No decommissioning date is anticipated for the Proposed Development, consent in perpetuity is being applied 
for. However, if the Proposed Development is decommissioned in the future then it is anticipated that the 
decommissioning effects will be similar or less to the construction effects. 

4.9 EIA Report 
4.1.6 Table 4.2 sets out where the ‘Information for Inclusion in Environmental Impact Assessment Reports’ (Schedule 

4 of the EIA Regulations) has been provided in this EIA Report. 

Table 4.2 – Information Required in the EIA Report 

Required Information (EIA Regulations) Relevant Reference within this EIA Report 

1. A description of the development, including in 

particular: 

(a) a description of the location of the development; 

(b) a description of the physical characteristics of the 

whole development, including, where relevant, 

requisite demolition works, and the land-use 

requirements during the construction and 

operational phases; 

(c) a description of the main characteristics of the 

operational phase of the development (in particular 

any production process), for instance, energy 

demand and energy used, nature and quantity of the 

materials and natural resources (including water, 

land, soil and biodiversity) used; 

(d) an estimate, by type and quantity, of expected 

residues and emissions (such as water, air, soil and 

subsoil pollution, noise, vibration, light, heat, 

The Proposed Development is described in Chapter 2 

(Proposed Development) of the EIA Report, including 

consideration of anticipated construction methods 

and the operation of the Proposed Development. 

Figure 1.2 show the site location plan and the 

Proposed Development layout. 

No demolition works are required. 

The land use requirements during construction and 

operational phases are also described in Chapter 2 

(Proposed Development). 

Expected residues and emissions are addressed, 

where relevant, in the appropriate technical chapters 

of this EIA Report. 

Required Information (EIA Regulations) Relevant Reference within this EIA Report 

radiation and quantities and types of waste) 

produced during the construction and operation 

phases. 

2. A description of the reasonable alternatives (for 

example in terms of project design, technology, 

location, size and scale) studied by the developer, 

which are relevant to the proposed development 

and its specific characteristics, and an indication of 

the main reasons for selecting the chosen option, 

including a comparison of the environmental effects. 

A description of alternatives studied by the Applicant 

is provided in Chapter 3 (Design Evolution and 

Alternatives). 

3. A description of the relevant aspects of the 

current state of the environment (the “baseline 

scenario”) and an outline of the likely evolution 

thereof without implementation of the project as far 

as natural changes from the baseline scenario can be 

assessed with reasonable effort on the basis of the 

availability of relevant information and scientific 

knowledge. 

A description of the existing environment is provided 

within each technical chapter. 

Evolution of the site in the absence of the Proposed 

Development (the “do-nothing scenario”) is 

addressed in Chapter 3 (Design Evolution and 

Alternatives) and where appropriate within each 

technical chapter. 

4. A description of the factors specified in regulation 

4(3) likely to be significantly affected by the 

development: population, human health, 

biodiversity (for example fauna and flora), land (for 

example land take), soil (for example organic matter, 

erosion, compaction, sealing), water (for example 

hydromorphological changes, quantity and quality), 

air, climate (for example greenhouse gas emissions, 

impacts relevant to adaptation), material assets, 

cultural heritage, including architectural and 

archaeological aspects, and landscape. 

The receptors with the potential to be significantly 

affected by the Proposed Development are detailed 

within each of the technical chapters. 

The assessment of potential population and human 

health effects has been undertaken in the context of 

residential amenity (i.e. visual impacts, noise, socio-

economics, recreation and tourism).  

Biodiversity is addressed in Chapter 8 (Ecology) and 

Chapter 9 (Ornithology). 

Material assets are addressed through the 

assessment of cultural heritage effects and other 

chapters as appropriate. 

Effects on climate change and greenhouse gas 

emissions are addressed in Chapter 15 (Climate 

Change). 

5. A description of the likely significant effects of the 

development on the environment resulting from, 

inter alia: 

(a) the construction and existence of the 

development, including, where relevant, demolition 

works; 

(b) the use of natural resources, in particular land, 

soil, water and biodiversity, considering as far as 

The predicted potential significant effects arising 

from the construction, operation and 

decommissioning of the Proposed Development 

(both alone and cumulatively with other 

existing/approved development) have been 

reported, the measures required to mitigate these, 

and the significant residual effects, in each of the 

technical chapters of the EIA Report. 

Effects have been predicted in relation to each of the 

construction, operational and decommissioning 
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Required Information (EIA Regulations) Relevant Reference within this EIA Report 

possible the sustainable availability of these 

resources; 

(c) the emission of pollutants, noise, vibration, light, 

heat and radiation, the creation of nuisances, and 

the disposal and recovery of waste; 

(d) the risks to human health, cultural heritage or the 

environment (for example due to accidents or 

disasters); 

(e) the cumulation of effects with other existing 

and/or approved development, taking into account 

any existing environmental problems relating to 

areas of particular environmental importance likely 

to be affected or the use of natural resources; 

(f) the impact of the development on climate (for 

example the nature and magnitude of greenhouse 

gas emissions) and the vulnerability of the 

development to climate change; 

(g) the technologies and the substances used. 

The description of the likely significant effects on the 

factors specified in regulation 4(3) should cover the 

direct effects and any indirect, secondary, 

cumulative, transboundary, short-term, medium- 

term and long-term, permanent and temporary, 

positive and negative effects of the development. 

This description should take into account the 

environmental protection objectives established at 

Union or Member State level which are relevant to 

the development including in particular those 

established under Council Directive 92/43/EEC3 and 

Directive 2009/147/EC. 

phases of the Proposed Development, including the 

nature of these effects and their duration. 

The overall approach and methods used in the 

assessment of environmental impacts are discussed 

in this EIA Report. Prediction methods are discussed 

in detail within each relevant technical chapter of the 

EIA Report. 

6. A description of the forecasting methods or 

evidence, used to identify and assess the significant 

effects on the environment, including details of 

difficulties (for example technical deficiencies or lack 

of knowledge) encountered compiling the required 

information and the main uncertainties involved. 

An overview of the methodology of the assessment 

is provided within this Chapter, while the individual 

technical chapters provide details of each technical 

assessment. 

7. A description of the measures envisaged to avoid, 

prevent, reduce or, if possible, offset any identified 

significant adverse effects on the environment and, 

where appropriate, of any proposed monitoring 

arrangements (for example the preparation of a 

post-project analysis). That description should 

explain the extent, to which significant adverse 

The overall approach to mitigation is discussed in 

Section 4.6 of this EIA Report. Specific mitigation 

measures are reported in each relevant technical 

section of the EIA Report and in the schedule of 

committed mitigation measures presented in 

Chapter 16 (Schedule of Environmental Mitigation). 

Required Information (EIA Regulations) Relevant Reference within this EIA Report 

effects on the environment are avoided, prevented, 

reduced or offset, and should cover both the 

construction and operational phases. 

8. A description of the expected significant adverse 

effects of the development on the environment 

deriving from the vulnerability of the development 

to risks of major accidents and/or disasters which are 

relevant to the project concerned. Relevant 

information available and obtained through risk 

assessments pursuant to legislation of the European 

Union such as Directive 2012/18/EU of the European 

Parliament and of the Council or Council Directive 

2009/71/Euratom or relevant assessments may be 

used for this purpose provided that the 

requirements of this Directive are met. Where 

appropriate, this description should include 

measures envisaged to prevent or mitigate the 

significant adverse effects of such events on the 

environment and details of the preparedness for and 

proposed response to such emergencies. 

Whilst a specific assessment of the risks of major 

accidents and/or disaster was scoped out, the 

predicted significant effects of the Proposed 

Development are reported after relevant mitigation 

measures have been applied to an identified impact, 

in each of the technical chapters of the EIA Report. 

9. A non-technical summary of the information 

provided under points 1 to 8. 

A Non-Technical Summary (NTS) of this EIA Report is 

presented in Volume 1. 

10. A reference list detailing the sources used for the 

descriptions and assessments included in the EIA 

report. 

References are provided at the end of each chapter 

of the EIA Report. 

 

4.9.1 The EIA Report comprises of seven volumes (further details are provided in Section 1.7). 

4.10 Consultation 
4.10.1 Consultation is a key component of the EIA process. Consultation with statutory and non-statutory consultees 

has been undertaken by the Applicant since the feasibility stages of the Proposed Development. 

4.10.2 The Applicant has continually engaged through both formal consultation (such as the request for an EIA Scoping 
Opinion) and informally through meetings, calls and emails. Details of the additional consultation undertaken 
outwith EIA Scoping with consultees can be found in the Gatecheck Report (Appendix 4.3) and within each 
technical chapter. 

4.10.3 The Applicant has also consulted with the general public throughout the design of the Proposed Development. In 
line with good practice for the consenting stage of major development projects as set out within the Planning 
Circular 3/2013 ‘Development Management Procedures’, a programme of pre-application community 
engagement has been undertaken by the Applicant.  

4.10.4 A standalone Pre-Application Consultation (PAC) Report has been prepared which provides details of the various 
meetings, correspondence, public exhibitions and other discussions which have taken place with the communities 
closest to the Proposed Development site. The Report also summaries the consultee consultation undertaken as 
part of the EIA. 
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4.10.5 The Applicant is grateful to residents and local representatives for their input into the pre-application community 
engagement process and for their participation in meetings, discussions and consultation events. 

4.10.6 The scope of the EIA and the design of the Proposed Development has been influenced by all consultation. 

4.11 Consideration of Alternatives 
4.11.1 EIA legislation requires the consideration of alternatives and an indication of the reasons for selecting the site 

advanced, except, as noted in Planning Advice Note (PAN) 58, where limited by constraints of commercial 
confidentiality. 

4.11.2 The Proposed Development site has been demonstrated to be a viable and a productive site for wind energy 
generation. 

4.11.3 The Applicant considered a number of alternative layouts and different scales of turbine for the Proposed 
Development, to arrive at the design for which consent is sought. A full description of the site identification and 
design iteration process is given in Chapter 3. 

4.12 Assumptions, Limitations and Uncertainty 
4.12.1 The EIA process is designed to enable informed decision-making based on the best available information about 

the environmental implications of a proposed development at the time of writing. Furthermore, the reasoned 
conclusion of the Scottish Ministers on the likely significant effects on the environment must have regard to 
current knowledge and methods of assessment. However, there will always be some uncertainty inherent in the 
scale and nature of the predicted environmental effects as a result of the level of detailed information available 
at the time of assessment, and/or the limitations of the prediction processes. 

4.12.2 A number of assumptions were made during the EIA process and are described below: 

▪ The developments included within the cumulative assessment are based on those identified prior to 1st 

October 2020. 

▪ The principle land uses adjacent to the site remain unchanged during the course of the Proposed 

Development’s lifetime (with the exception of proposed and consented wind energy projects which are 

discussed as part of the cumulative impact assessment described in each technical chapter). 

▪ Information provided by third parties, including publicly available information and databases, are correct at 

the time of submission. 

4.12.3 Specific assumptions may also be made with regards to the individual technical disciplines, which are described 
within each chapter. 

4.12.4 The main limitation has been that while baseline conditions have been assumed to be accurate at the time of 
surveying, due to the dynamic nature of the environment, these conditions may change during site preparation, 
construction and operation. 

4.12.5 There is also the potential for a degree of uncertainty as certain aspects of the Proposed Development may be 
subject to change until a detailed design has been finalised. This uncertainty can come in the forms of: 

▪ turbine selection; 

▪ foundation and infrastructure design; and 

▪ micrositing of the turbines which may change due to investigation findings or implementation of mitigation 

measures. 

4.12.6 The assessment has followed a Rochdale Envelope approach to ensure that worst-case scenarios have been 
considered and these precautionary assumptions mean that, in reality, effects are likely to be less than predicted. 

4.12.7 Any limitations to the EIA are summarised in each technical chapter, where relevant, together with the means 
proposed to mitigate these. 

4.12.8 Figures for land take and habitat loss should be considered as approximate and could vary slightly once the 
detailed design is developed. 

4.12.9 Information on the Proposed Development construction has been developed by the project team based on 
professional judgement and outline design works, on the most likely methods of construction, plant, access 
routes, working areas, and so on for the purposes of the EIA. The final choice on construction methods will rest 
with the contractors and may differ from those used in this assessment. 

4.13 Summary 
4.13.1 This chapter has detailed the methodology used to conduct the EIA and produce the EIA Report for the Proposed 

Development. An overview of the relevant legislation and guidance documents has been provided with the main 
legislative document being The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2017 
(as amended). Following this, the EIA process and the scope of the assessment are detailed. General assumptions, 
limitations and uncertainties are also stated.
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5 Planning and Policy 

5.1 Introduction 
5.1.1 This chapter considers the legislative and policy context against which the Proposed Development will be 

assessed and determined by Scottish Ministers. The chapter considers energy policy and planning policy at a 
national and local level, as well as the international and European policy and legislative context of relevance to 
the Proposed Development. The chapter also identifies other matters that will be material to the decision by 
Scottish Ministers.  

5.1.2 The Highland Council (THC) is a statutory consultee in the Section 36 application process but it is the Scottish 
Ministers that will make the final decision on the application. Unlike planning applications considered under the 
terms of Section 25 of the Town and Country Planning (Scotland) Act 1997, the Development Plan will not form 
the primary basis upon which the application will be determined. The Development Plan will be an important 
material consideration in the determination of the application, however there is no legislative requirement for 
the application to be determined in accordance with the provisions of the Development Plan. In making a decision 
on the application, the Scottish Ministers will also consider UK and Scottish Government energy policy and 
guidance, National Planning Framework 3, Scottish Planning Policy and responses from statutory consultees. All 
of these documents are material considerations in the determination of the application.  

5.1.3 This chapter does not assess the accordance of the Proposed Development against planning policy; instead a 
separate Planning Statement has been prepared to support the application and should be referred to for a 
detailed planning policy appraisal.  

5.2 Legislation and Regulations 

The Electricity Act 1989  

5.2.1 Section 36 of the Electricity Act 1989 (the Electricity Act) (HM Government, 1989) provides that a generating 
station with a capacity in excess of 50MW shall not be constructed, extended or operated except in accordance 
with a consent granted by the Scottish Ministers. 

5.2.2 Schedule 8(2) to the Electricity Act requires the Scottish Ministers to serve notice of any Section 36 application 
on the relevant planning authority.  

Paragraph 3(2) of Schedule 9 of the Electricity Act requires the Scottish Ministers, in considering any relevant 
proposals for which their consent is required under Section 36, to have regard to: 

▪ the desirability of the matters mentioned in paragraph 3(1)(a) of the Schedule; and 

▪ the extent to which the person by whom the proposals were formulated has complied with his duty. 

5.2.3 The matters mentioned in paragraph 3(1)(a) are: the desirability of preserving natural beauty, conserving flora, 
fauna and geological or physiographical features of special interest and of protecting sites, buildings and objects 
of architectural, historical or archaeological interest. 

5.2.4 The duty under paragraph 3(1)(b) requires the person who formulated the proposals to do what he reasonably 
can to mitigate any effect that the proposals would have on the natural beauty of the countryside or on any such 
flora, fauna, features, sites, buildings or objects. Sub-paragraph 1 can be relevant to the Applicant if they hold a 
License at the date a Section 36 application is made.    

5.2.5 Paragraph 3(3) of Schedule 9 stipulates a further requirement to seek to avoid as far as possible, causing injuries 
to fisheries or to the stock of fish in any waters. 

5.2.6 The Electricity Act does not say that these are the only matters to be taken into account. Scottish Ministers will 
take into account other matters which are material to their decision. These will include: national energy policy, 
national and local planning policy as well as the full scope of the environmental information submitted with the 
application. 

The Town and Country Planning (Scotland) Act 1997   

5.2.7 Primary planning legislation in Scotland is the Town and Country Planning Act (Scotland) 1997 (The Planning 1997 
Act) (Scottish Government, 1997) as amended by The Planning etc. (Scotland) Act 2006 (Scottish Government, 
2006) and the Planning (Scotland) Act 2019 (Scottish Government, 2019). 

5.2.8 Section 57 of the Planning 1997 Act addresses development with government authorisation. Section 57(2) states 
that:  

“On granting or varying a consent under section 36 or 37 of the Electricity Act 1989, the Scottish Ministers may 
give a direction for planning permission to be deemed to be granted, subject to such conditions (if any) as may be 
specified in the direction, for – (a) so much of the operation or change of use to which the consent relates as 
constitutes development; (b) any development ancillary to the operational change of use to which the consent 
relates”. 

The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2017 

5.2.9 The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2017 (the EIA Regulations) 
(Scottish Government, 2017) require that all applications for Section 36 consent considered likely to have 
significant effects on the environment must be subject to an Environmental Impact Assessment (EIA) and the 
applicant must submit an EIA Report. 

5.2.10 Schedule 1 of the EIA Regulations lists types of development for which EIA is mandatory, whilst Schedule 2 
highlights the types of development for which the need for EIA is judged by the Scottish Ministers on a case-by-
case basis. The Proposed Development is a Schedule 2 proposal i.e. “a generating station, the construction of 
which (or the operation of which) will require a Section 36 consent but which is not a Schedule 1 development”. 

5.2.11 The Applicant has considered the Proposed Development in light of Schedule 2 of the EIA Regulations, and has 
concluded that, due to its nature, size and location, it has the potential to cause significant environmental effects. 
Therefore, there is a requirement for an EIA to be undertaken and an EIA Report to be submitted in support of 
the application.  

5.3 International Climate Change and Energy Policy  
5.3.1 As of 31 January 2020, the UK stopped being a member of the EU. A transitional period was in place until the end 

of 2020, during which time the UK remained bound by EU rules, including the renewable targets noted in the 
following paragraphs. Following the end of the transitional period, Section 2 of the European Union (Withdrawal) 
Act 2018 (as amended) provides that all EU derived domestic legislation continues to have effect after exit day.  

5.3.2 The enhanced renewable energy targets set at the end of 2018, and discussed below, therefore remain relevant 
to and supportive of the case for the Proposed Development 

5.3.3 EU legislation and policy which is filtered down into UK policy is, in turn, driven by international co-operation to 
cut the emission of greenhouse gas emissions, through the United Nations Framework Convention on Climate 
Change (UNFCC). This includes the ‘Kyoto Protocol’ (United Nations, 1998), which became a legally binding treaty 
on 16 February 2005, and the ‘Paris Agreement’ (United Nations, 2015), established through the 21st session of 
the Conference of Parties (‘COP 21’). Ratified in the UK on 17 November 2016, the Paris Agreement sets out the 
ambition of holding the increase of global average temperature to “well below 2°C” and pursuing efforts to limit 
temperature increase to 1.5°C. 

5.3.4 In December 2008, the package of measures comprising the European Climate and Energy Policy was agreed by 
the member states. As part of this, a binding target to generate 20% of the energy consumed in the EU from 
renewables by 2020 was agreed. This has been given legal effect by Directive 2009/28/EC on the promotion of 
the use of energy from renewable sources. This target includes all energy consumption and is not restricted to 
electricity.  

5.3.5 The UK is committed to the generation of 15% of energy from renewable sources by 2020. In October 2014, the 
Heads of Government of the EU agreed to adopt a new European Climate and Energy Policy. By 2030, this requires 
at least a 40% cut in greenhouse gas emissions (from 1990 levels), at least a 27% renewable energy share and a 
27% improvement in energy efficiency across the EU member states.  
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5.3.6 In November 2016, The European Commission published ‘Clean Energy for all Europeans’ initiative. As part of this 
package, the Commission adopted legislative proposal for a recast of the Renewable Energy Directive. In 
December 2018, the revised renewable energy directive 2018/2001/EI entered into force (European Commission, 
2014). In Renewable Energy – Recast to 2030 (RED II), the overall EU target for Renewable Energy Sources 
consumption by 2030 has been raised to 32%. 

5.3.7 The European Commission adopted its European Energy Security Strategy in May 2014. This sets out the 
importance of increasing energy generation within the EU (to reduce fuel imports) and in particular that this 
should focus on renewable energy provision to avoid inflating fuel costs. 

5.4 UK Climate Change and Energy Policy  
5.4.1 Energy policy in Scotland is a matter that is specifically reserved to the UK Parliament. However, as the following 

Section notes, the Scottish Government has published several of its own energy policy and strategy documents 
that apply to Scotland only and these are material to the determination of this application. This point was 
specifically addressed by the Reporter in the Corlic Hill Wind Farm decision (PPA-280-2022) (Scottish Government, 
2016). In discussing the relationship between UK Government and Scottish Government policies he noted in 
paragraph 25 that: - 

"…although energy policy is a reserved matter, climate change and planning policy are not….therefore while I have 
had regard to UK energy policy and to the evidence of performance against binding European targets, I have also 
had regard to Scottish climate change and planning policy and Scottish targets..". 

5.4.2 The UK ratified the UN Paris Agreement in November 2016 and therefore contributes to the framework to ensure 
that global warming is kept well below 2°C, pursuing efforts to limit the temperature increase to 1.5°C. The 
importance of the UN Paris Agreement, and its integral part of UK Government policy, has been made very clear 
by the Court of Appeal Decision on the challenge to the building of a new runway at Heathrow (Court of Appeal, 
2020). 

5.4.3 A key component of that case, from February 2020, was a challenge to the Airports National Policy Statement 
(ANPS), a national policy statement prepared under the Planning Act 2008 (HM Government, 2008) by the 
Secretary of State for Transport in June 2018. The ANPS provided the policy framework for expansion at Heathrow 
and the primary basis for decision making on any development consent application for a new runway. 

5.4.4 One of the challenges to the ANPS was the extent to which it took account of the Government's policy relating to 
the mitigation of, and adaptation to, climate change. The Court of Appeal decision concluded that the Paris 
Agreement ought to have been taken into account in the preparation of the ANPS and that the Government's 
commitment to the Paris Agreement "was clearly part of Government policy by the time of designation of the 
ANPS" (para.228 of the Court of Appeal Decision).  The Court of Appeal decision continued in paragraph 283 and 
stated that: 

"The Paris Agreement ought to have been taken into account by the Secretary of State in the preparation of the 
ANPS but was not. What this means, in effect, is that the Government when it published the ANPS had not taken 
into account its own firm policy commitments on climate change under the Paris Agreement".  

5.4.5 The Court of Appeal decision has relevance for other decisions and projects as, crucially, it confirms that the Paris 
Agreement and the commitments contained therein, form part of UK Government policy. The commitment to 
reducing global warming in order to tackle climate change is considered to be a "firm policy commitment" and 
must be given significant weight in the assessment of this application. 

Climate Change Act 2008 

5.4.6 In November 2008, three statutes received Royal Assent that, together, provide a framework for UK climate and 
energy policy: the Climate Change Act 2008 (HM Government, 2008); the Planning Act 2008 (HM Government, 
2008); and the Energy Act 2008 (HM Government, 2008).  

5.4.7 The Climate Change Act became law on 26 November 2008 and introduced a legally binding target for the UK to 
reduce CO2 emissions by at least 80% by 2050, relative to 1990 levels. Efforts to reduce emissions in Scotland 
would contribute to achievement of UK wide targets, as well as meeting Scotland specific targets as discussed 
below. 

5.4.8 In June 2019, the UK Government passed the draft Climate Change Act 2008 (2050 Target Amendment) Order 
2019 to amend the Climate Change Act 2008, by introducing a target for at least a 100% reduction of greenhouse 
gas emissions in the UK, compared to 1990 levels. This Order follows on from the recommendations presented 
by the Committee on Climate Change (CCC) publication ‘Net Zero, The UKs contribution to stopping global 
warming’.  

Net Zero:  The UK’s Contribution to Stopping Global Warming  

5.4.9 The CCC was commissioned by the Governments of the UK, Scotland and Wales to provide updated advice on the 
emissions targets set by the Climate Change Act 2008, including the possibility of setting a new ‘net zero’ target.  
The CCC published its report in May 2019 (Committee on Climate Change, 2019) and concluded that achieving 
net zero greenhouse gas emissions across the UK (as opposed to an 80% reduction) by 2050 is ‘necessary, feasible 
and cost-effective’. It recommended that the UK should legislate as soon as possible for net zero emissions and 
reflecting circumstances in Scotland, the CCC recommended that Scotland should set a net zero target for 2045.   

5.4.10 The CCC concluded that the current policy framework is insufficient to meet the existing 2050 targets and ‘a major 
ramp up in policy effort is now required’. Achievement of a new net zero target by 2050 would also ensure that 
the UK fully meets it obligations under the Paris Agreement, (Executive Summary, page 11). 

5.4.11 In Chapter 3 of the report, the CCC notes that ‘a large scale shift in investment towards low-carbon technologies 
is needed and emissions need to stop rising and to start reducing rapidly’. 

5.4.12 Chapter 3 of the Report notes that ‘decarbonisation of energy supply’ is a key strand of efforts required to achieve 
goals and that key to this ‘is a very rapid phase-out of unabated coal and widespread electrification of energy 
demand, alongside a widespread and rapid roll out of renewable and other low carbon power sources’. 

Committee on Climate Change – The Sixth Carbon Budget, The UK’s Path to Net Zero  

5.4.13 In December 2020 the CCC published ‘The Sixth Carbon Budget’.  The 2020 Report builds on the 2019 Report, 
looking at how net-zero can be achieved.  A key recommendation of the 2020 Report is that the UK Government 
requires a reduction in UK greenhouse gas emissions of 78% by 2035 relative to 1990, a 63% reduction from 2019 
and that this should be coupled with a pledge by 2030 to reduce emissions by at least 68% from 1990. 

5.4.14 The 2020 Report recognises that reducing emissions from electricity generation to near-zero will require 
significant expansion of low-carbon generation.  Emphasis is also placed on the increasing demand for electricity 
through the electrification of the economy.  Wind power is highlighted in the 2020 Report as the backbone of 
renewable energy production, stating that the deployment of 3 GW per year of new wind capacity is required, 
plus repowering of existing sites.  

Reducing UK emissions – 2020 Progress Report to Parliament 

5.4.15 The above report was published in July 2020 (Committee on Climate Change, July 2020) by the CCC. The Executive 
Summary within the report states that, ‘the months ahead have huge significance. The steps that the UK takes to 
rebuild from the COVID-19 pandemic and its economic damage can also accelerate the transition to low-carbon 
activities and improve our climate resilience. Climate investments can also support the economic recovery and 
secure good jobs for the long term, while taking advantage of low interest rates’ 

5.4.16 The report also states that ‘lessons from the COVID-19 crisis on the importance of planning for systemic risks also 
apply to our preparations for climate change itself. The Committee has already highlighted a dearth of climate 
adaptation planning in government. This is a moment to confront the range of climate risks that face the UK, 
including flooding, over-heating and water shortages, with realistic planning for the inevitable temperature rises 
ahead’. 

5.4.17 With regards to reaching net-zero emissions, Chapter 1: ‘A review of the climate challenges after COVID-19’ in 
the report states that reaching net-zero emissions in the UK will require all energy to be delivered to consumers 
in zero-carbon forms including electricity and to come from low carbon sources such as renewables. The Executive 
Summary states that ‘next year the UK will host the rescheduled 26th 'Conference of the Parties' climate summit 
(COP26). 2021 will also see the UK hold the presidency of the G7. The year ahead is a critical moment for global 
progress on climate change and a major test of global cooperation more generally after COVID-19’. 
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Energy White Paper – Powering our Net Zero Future 

5.4.18 The UK Government published the above paper in December 2020 (HM Government, 2020) and sets out the 
approach to be taken to tackling the challenge of climate change.  Recognising the world-leading target set for 
the UK on achieving net-zero, the White Paper sets out numerous actions to deliver on this.  The Foreword states 
that this will require decisive global action and significant investment to open up opportunities for economic 
growth and job creation.   

5.4.19 The various actions set out in the White Paper are described as ‘a strong signal to project developers and the 
wider investor community about the government’s commitment to delivering clean electricity’.  In the Section ‘Our 
Key Commitments’, the White Paper notes that ‘onshore wind and solar will be key building blocks for the future 
generation mix, along with offshore wind’.  The White Paper continues on this topic and states that ‘we will need 
sustained growth in the capacity of these sectors in the next decade to ensure that we are on a pathway that 
allows us to meet net-zero emissions in all demand scenarios’. 

5.4.20 The White Paper is a very recent statement by the UK Government, which further underlines the need for fast 
and decisive action on climate change.  The White Paper confirms that a strong focus in delivering on the net-
zero commitment is the continued development of renewable energy generation projects.  

5.5 Scottish Climate Change and Energy Policy   
5.5.1 Like the UK Government, Scotland too has legislated to achieve net-zero carbon emissions. In October 2019, The 

Climate Change (Emissions Reduction Targets) (Scotland) Bill received Royal Assent. The Climate Change 
(Emissions Reduction Targets) (Scotland) Act 2019 builds on a number of energy policy documents that recognise 
the Scottish Governments commitment to tackling climate change and promoting the growth of renewable 
energy. The Scottish Government has published a number of climate change and energy policy documents and 
its own targets. The relevant Scottish legislation and policy includes the following: 

▪ The Climate Change (Emissions Reduction Targets) (Scotland) Act 2019; 

▪ The Climate Change (Scotland) Act 2009; 

▪ The Scottish Government’s Programme for Scotland 2020-2021 ‘Protecting Scotland, Renewing Scotland’ (the 

Programme for Government) (September, 2020); 

▪ Reducing Emissions in Scotland - 2020 Progress Report to the Scottish Parliament (Committee on Climate 

Change, October 2020); 

▪ The Scottish Climate Change Plan (February, 2018); 

▪ Update to the Climate Change Plan 2018 – 2032: Securing a Green Recovery on a Path to Net Zero (December, 

2020); 

▪ The Scottish Energy Strategy (December, 2017); and 

▪ The Onshore Wind Policy Statement (December, 2017).  

Climate Change (Emissions Reduction Targets) (Scotland) Act (2019) 

5.5.2 The Climate Change (Emissions Reduction Targets) Bill received Royal Assent on 31st October 2019 (Scottish 
Government, 2019). The Climate Change (Emissions Reduction Targets) Act 2019 (Climate Change Act 2019) 
introduces even more ambitious targets than those contained in the Climate Change (Scotland) Act 2009, and in 
doing so, Scotland will become one of the first countries to legislate support for the aims of the Paris Agreement.  

5.5.3 The Climate Change Act 2019 seeks to amend only those parts of the Climate Change (Scotland) Act (2009) that 
relate to emission reduction targets and associated reporting duties. The detailed proposals and policies for 
delivering against targets are to be set out in the current and future Climate Change Plans. 

5.5.4 The Climate Change Act 2019 sets a target date of 2045 for reaching net-zero emissions. The Climate Change Act 
2019 states that the Scottish Ministers must ensure that the net Scottish emissions account for the year:  

▪ 2020 is at least 56% lower than the baseline; 

▪ 2030 is at least 75% lower than the baseline; and  

▪ 2040 is at least 90% lower than the baseline.  

Protecting Scotland, Renewing Scotland: The Government's Programme for Scotland 2020-
2021 

5.5.5 On the 1st September 2020, the Scottish Government published ‘Protecting Scotland, Renewing Scotland: The 
Government's Programme for Scotland 2020-2021’ (Scottish Government, 2020a). The Programme was 
introduced amidst the ongoing COVID-19 pandemic and much of the focus of the Programme is on the response 
to the challenges presented by this virus. The Introduction from the First Minister within the Programme states 
that the Scottish Government have already made commitments to deliver a net zero society and that “this 
Programme for Government is based on our strong belief that in recovering from this virus it must not be business 
as usual. We must use this moment to make significant advances to deliver the fairer, greener, more prosperous 
Scotland we all want to see”. 

5.5.6 With regards to economic recovery, the First Minister states within the Programme that, ‘of course, our economic 
recovery must be a green recovery. Even before the pandemic, we knew we had significant work to do in order to 
improve the state of nature and meet our statutory commitment to be a net zero society by 2045. The impacts of 
the crisis have reinforced the need for that, but also the opportunities it presents. This Programme sets out the 
next phase of our Green New Deal announced in 2019. We will take forward ambitious commitments to transform 
how we heat our homes; giving us the opportunity to meet our climate and environment ambitions, whilst building 
a better economy and creating jobs’. 

5.5.7 Within the Executive Summary, the Scottish Government advises that, ‘our commitment to addressing the twin 
challenges of biodiversity loss and climate change remains unwavering throughout, and delivering a green 
recovery is at the heart of our response’. The Scottish Government will update the Climate Change Plan, ensuring 
it reflects the new starting point and the central importance of a green recovery to Scotland’s progress and the 
Climate Change Plan will be published before the end of 2020.  

5.5.8 The Scottish Government also outlines that they will take forward the recommendations of the Advisory Group 
on Economic Recovery. To support this mission the Programme commits the Scottish Government to undertake 
a number of actions including:  

• creating a £100 million Green Jobs fund, investing alongside a range of sectors – such as manufacturing, tech, 

and land based organisations – to support new and increased opportunities for green job creation across 

Scotland; 

• a £1.6 billion investment over the next Parliament to decarbonise the way we heat our homes and our 

buildings, reducing emissions, tackling fuel poverty and creating new jobs; 

• capitalising the Scottish National Investment Bank with £2 billion over ten years, with a primary mission to 

support the transition to net zero emissions; and 

• £62 million Energy Transition Fund to support businesses in the oil, gas and energy sectors over the next five 

years as they grow and diversify and help attract private sector investment in the North East. 

Reducing Emissions in Scotland – 2020 Progress Report to the Scottish Parliament (2020) 

5.5.9 Published on 7th October 2020, the 2020 Progress Report to the Scottish Parliament (Committee on Climate 
Change, October 2020b) assesses Scotland’s overall progress in achieving its legislated targets to reduce 
greenhouse gas emissions.  While there was a reduction in greenhouse gas emissions of 31% between 2008 and 
2018, there was a 2% increase in greenhouse gas emissions in 2018 compared to a 3% reduction in 2017. The 
Report considers the actions required over the next decade and beyond to help achieve the net zero target by 
2045.  It notes that the net zero target “requires a strategic shift in climate policy” and that the 75% reduction in 
emissions by 2030 “will likely be even more challenging to achieve” (page 25). 

5.5.10 The Report notes that there has been almost full decarbonisation of electricity generation in Scotland over the 
last decade and that Scotland’s progress on this should be commended (page 25).  However, it also cautions that 
the challenge for low-carbon electricity generation is not complete. The Report considers that Scotland must now 
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capitalise especially on the potential for inexpensive renewable generation by decarbonising other sectors of the 
economy via electrification, as well as increasing electricity exports to the rest of the GB system.   

5.5.11 The Report looks at the potential impacts of the COVID-19 pandemic and considers that in the long term 
Scotland’s climate goals remain unchanged.  As such, the need to prepare for climate change and to transition to 
a net zero economy remains a scientific and economic imperative and provides a positive vision for society.  One 
of the recommendations from the Report of direct relevance to town planning is set out in Tables 1 and 6, which 
is that the Scottish Government should align the new NPF4 to a net zero system, “enforcing a favourable planning 
and consenting regime for onshore wind and other renewables in (a) manner that is consistent with other policies 
on land use, supporting repowering and life extension of existing wind power in Scotland”. 

5.5.12 Under the heading ‘Embedding net zero and adaptation as core Scottish Government objectives’, the Report 
notes that “increasingly, all policy and infrastructure decisions will need to be checked against their consistency 
with the net zero target and the need to adapt to the impacts of climate change”.  This recommendation is of 
direct relevance to decision making on individual planning and Section 36 applications and there is a note of 
concern in the Report that “climate adaptation is not given enough attention in local plans, despite significant 
local powers to improve adaptation” (page 128).  These are issues that are explored further in the accompanying 
Planning Statement. 

Climate Change Plan (2018)  

5.5.13 The vision of the Climate Change Plan (Scottish Government, 2018) (CCP) sets out that “By 2032, Scotland’s 
electricity system will supply a growing share of Scotland’s energy needs and by 2030, 50% of all Scotland’s energy 
needs will come from renewables”. With regard to electricity generation, it sets a target of 100% of electricity to 
be generated from renewables by 2020.  

5.5.14 The CCP includes two specific policy outcomes in relation to electricity generation, as follows: 

▪ Policy outcome 1: From 2020 onwards, Scotland’s electricity grid intensity will be below 50 grams of carbon 

dioxide per kilowatt hour. The system will be powered by a high penetration of renewables, aided by a range 

of flexible and responsive technologies; and 

▪ Policy outcome 2: Scotland’s energy supply is secure and flexible, with a system robust against fluctuations 

and interruptions to supply. 

5.5.15 Implementation indicators for policy outcomes 1 and 2 are:  

▪ increase amount of electricity generated from renewable sources in Scotland; 

▪ increase the installed capacity of sites generating electricity from renewable sources in Scotland. By 2030, it 

is expected that the installed capacity of renewable electricity generation sources will be between 12GW and 

17GW; 

▪ increase total community and locally owned renewable energy capacity operational, and in development, in 

Scotland; 

▪ increase total renewable capacity in Scotland by planning stage; and 

▪ increase the share of electricity generated from renewable sources, as a proportion of total electricity 

generated in Scotland. 

5.5.16 The CCP sets out the collaborative approach to be taken to providing renewable energy generation, involving 
public, private and voluntary sectors. Particularly, the need for local authorities to provide leadership in the 
delivery of the CCP is stated at page 32. 

Update to the Climate Change Plan 2018-2032: Securing a Green Recovery on a Path to Net 
Zero 

5.5.17 In December 2020, the ‘Update to the Climate Change Plan 2018 – 2032: Securing a Green Recovery on the Path 
to Net Zero’ (CCP Update) (Scottish Government, 2020c) was published.  Building on the policy outcomes 
identified in the 2018 CCP, the CCP Update sets the Scottish Government’s legislative commitment to reducing 

emissions by 75% by 2030 (compared with 1990) and to net-zero by 2045 in the context of a post-COVID green 
recovery.  

5.5.18 The CCP Update highlights that a key part of the green recovery is a co-ordinated approach across sectors.  For 
example, the development of renewable energy supports the decarbonisation of numerous sectors, including 
industry and agriculture.  The CCP Update emphasises the growth and success to date of Scotland’s renewable 
energy generation as well as stating strongly the determination that this growth must continue.  Page 78 of the 
Update states that ‘Planning has been, and will remain, a critical enabler of rapid renewables deployment in 
Scotland’.  Referring particularly to onshore wind generation, on page 84 it is noted that there is a motivation to 
reduce determination periods for applications so as to enable projects to be awarded consent to be developed 
more quickly. 

Scottish Energy Strategy (2017) 

5.5.19 In December 2017, the Scottish Energy Strategy (SES) (Scottish Government, 2017) was published by the Scottish 
Government alongside the then Draft CCP and the Onshore Wind Policy Statement. 

5.5.20 A key goal within the strategy is that Scotland will become a world leader in renewable and low carbon 
technologies and services. The Strategy sets out that this ambition will be guided by three core principles: 

• a whole system view; 

• an inclusive energy transition; and 

• a smarter local energy model. 

5.5.21 The Strategy sets out a target for Scotland to achieve almost complete decarbonisation of energy and sets a 2030 
‘all energy’ target for the equivalent of 50% of Scotland’s heat, transport and electricity consumption to be 
supplied from renewable sources. This vision is also included in the Climate Change Plan (February, 2018), which 
is discussed above. 

5.5.22 The SES sets out on page 35 that “Scottish Government analysis underpinning this target shows that renewable 
electricity – which has already outperformed our interim 2015 target of 50% – could rise to over 140% of Scottish 
electricity consumption, ensuring its contribution to the wider renewable energy target for 2030”, and that “This 
assumes a considerably higher market penetration of renewable electricity than today – requiring in the region of 
17 GW of installed capacity in 2030 (compared to 9.5 GW in June 2017) – with greater interconnection with parts 
of continental Europe providing an expanded market for our electricity”. 

5.5.23 The SES also includes a second target, which is to achieve an increase by 30% in the productivity of energy use 
across the Scottish economy, which relates to greater efficiency whilst decoupling energy use from productivity, 
so that productivity can increase without necessarily requiring greater energy demands. 

5.5.24 In general terms, onshore wind is also recognised as a key opportunity. The SES sets out that “Onshore wind is 
now amongst the lowest cost forms of power generation of any kind, and is a vital component of the huge 
industrial opportunity that renewables create for Scotland. The sector supports an estimated 7,500 jobs in 
Scotland, and generated more than £3 billion in turnover in 2015”.  

Onshore Wind Policy Statement (2017)  

5.5.25 The Onshore Wind Policy Statement (Scottish Government, 2017) along with the SES was published in December 
2017, providing specific national policy with regards to onshore wind. The Ministerial Foreword sets out that 
“There is no question that onshore wind is a vital component of the huge industrial opportunity that renewables 
more generally create for Scotland. The sector supports an estimated 7,500 jobs in Scotland, or 58% of the total 
for onshore wind across the UK, and generated more than £3 billion in turnover in 2015. Developers are 
increasingly managing international onshore wind projects from their bases in Scotland” (page 2). 

5.5.26 It further adds that “Our energy and climate change goals mean that onshore wind will continue to play a vital 
role in Scotland’s future – helping to substantively decarbonise our electricity supplies, heat and transport systems, 
thereby boosting our economy, and meeting local and national demand. This important role means we must 
support development in the right places, and – increasingly – the extension and replacement of existing sites, 
where acceptable, with new and larger turbines, based on an appropriate, case by case assessment of their effects 
and impacts” (page 3). 
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5.5.27 The section of the report ‘Route to Market’ sets out that “In order for onshore wind to play its vital role in meeting 
Scotland’s energy needs, and a material role in growing our economy, its contribution must continue to grow. 
Onshore wind generation will remain crucial in terms of our goals for a decarbonised energy system, helping to 
meet the greater demand from our heat and transport sectors, as well as making further progress towards the 
ambitious renewable targets which the Scottish Government has set” and “This means that Scotland will continue 
to need more onshore wind development and capacity, in locations across our landscapes where it can be 
accommodated” (page 6). 

5.5.28 This section continues, setting out that “the industrial opportunity, and the extent to which we can continue to 
capture these benefits, remains a top priority for Scottish Ministers” (page 7). 

5.6 Scottish Planning Policy and Advice    
5.6.1 National planning policy and advice of relevance to the determination of the Proposed Development currently 

comprises, primarily, the National Planning Framework for Scotland 3 (2014), Scottish Planning Policy (2014, 
revised 2020)) and Scottish Government Website Policy Subject Guidance – Onshore Wind Turbines (Scottish 
Government, 2012) (last updated 28 May 2014). All of these are material considerations in the determination of 
the application. 

The National Planning Framework for Scotland 3 (NPF3)   

5.6.2 The third National Planning Framework 3 for Scotland (NPF3) (Scottish Government, 2014), published in June 
2014, represents a spatial expression of the Scottish Government’s aspirations for sustainable economic growth 
in Scotland over the next 20-30 years. It sets out at the national level, the Scottish Government’s strategy for the 
country’s development, in terms of how we are to develop our environment and includes development proposals 
identified as schemes of national importance. Whilst it is not prescriptive, NPF3 will form a material consideration 
when determining applications and, as such, will be a consideration in determining the application for the 
Proposed Development. 

5.6.3 The development of onshore wind is supported in NPF3, reflecting the commitments of the Scottish and UK 
Governments in relation to emissions reduction and renewable energy generation targets, with an interim target 
of 50% by 2015. Paragraph 3.23 highlights wind energy’s continued role in contributing towards a low carbon 
economy and states, “onshore wind will continue to make a significant contribution to diversification of energy 
supplies”. In addition, paragraph 3.7 recognises that onshore wind development can be an opportunity to 
improve the long-term resilience of rural communities. 

Scotland’s Fourth National Planning Framework Position Statement (NPF4) 

5.6.4 In December 2020 the Scottish Government published its Position Statement in respect of the ongoing production 
of NPF4 (Scottish Government, 2020b). Although not currently a material consideration in assessing S36 
applications, it is a useful signpost from the Scottish Government that a new national policy response is required 
in light of the climate emergency and the net-zero target in particular.  Specifically the Position Statement notes 
that a significant shift is required to meet net-zero by 2045 and that the planning system should be rebalanced 
to focus climate change as a guiding principle for decision-making.   

Scottish Planning Policy (SPP)   

5.6.5 Scottish Planning Policy (SPP) was published in June 2014 (Scottish Government, 2014) and is a statement of 
Scottish Government policy on land use planning.  A revised version of SPP was published in December 2020 
(Scottish Government, 2020d) which contains altered text specifically in relation to the key policy principle of the 
presumption in favour of sustainable development.  The remainder of the text is the same as the original SPP 
published in 2014. SPP continues to emphasise the importance of tackling climate change and, in particular, 
addresses the continuing need to reduce greenhouse gas emissions and to develop renewable energy projects. 
Likewise, SPP forms a material consideration when determining the application for the Proposed Development. 
The following paragraphs set out the policy issues which are most relevant to the Proposed Development. 

Scottish Planning Policy (SPP) - Sustainable Development and Climate 

5.6.6 One of the over-arching aims of SPP is to achieve Sustainable Development. In its overview of principal policies, 
SPP states in paragraph 25 that “achieving a sustainable economy, promoting good governance and using sound 

science responsibly are essential to the creation and maintenance of a strong, healthy and just society capable of 
living within environmental limits”. The SPP emphasises as a ‘policy principle’ that there is a presumption in favour 
of development that contributes towards sustainable development (the presumption). 

5.6.7 The presumption is an important element of SPP and is discussed in greater depth in the Planning Statement.  In 
summary, SPP paragraph 33 makes it clear that “where a proposal is for sustainable development, the 
presumption in favour of sustainable development is a material consideration in favour of the proposal.”  Whether 
a proposal can be defined as ‘sustainable development’ is through an assessment of the proposal under the 
principles set out in paragraph 29 of SPP.  The accompanying Planning Statement makes this assessment in full. 

5.6.8 The approach to applying the presumption in decision making terms has been considered in a number of planning 
appeals and inquiries, with one of the most helpful approaches being set out in the Reporter’s report into the 
proposed Section 36 Paul’s Hill II Wind Farm (DPEA reference WIN-300-3). That approach and its application to 
the Proposed Development are discussed further in the accompanying Planning Statement. In summary, 
however, the presumption is considered to apply in this case and it must be given weight in assessing the 
application. 

5.6.9 Paragraph 28 states that “The planning system should support economically, environmentally and socially 
sustainable places by enabling development that balances the costs and benefits of a proposal over the longer 
term”. 

5.6.10 Paragraph 29 sets out that policies and decisions should be guided by certain principles, the first of these is “giving 
due weight to net economic benefit”. 

5.6.11 In relation to climate change, paragraph 19 reinforces the role that the planning system can play in helping to 
ameliorate adverse climatic effects and realise national targets and states, “by seizing opportunities to encourage 
mitigation and adaptation measures, planning can support the transformational change required to meet 
emission reduction targets and influence climate change”. 

Scottish Planning Policy (SPP) - Renewable Energy   

5.6.12 Paragraph 154 states that the planning system should “support the transformational change to a low carbon 
economy, consistent with national objectives and targets, including deriving: 

▪ 30% of overall energy demand from renewable sources by 2020; 

▪ 11% of heat demand from renewable sources by 2020; and 

▪ the equivalent of 100% of electricity demand from renewable sources by 2020”. 

5.6.13 Paragraph 154 goes on to state that the planning system “should support the development of a diverse range of 
electricity generation from renewable energy technologies – including the expansion of renewable energy 
generation capacity...”. 

5.6.14 In order to achieve this, paragraph 155 states that Development Plans “should seek to ensure an area’s full 
potential for electricity and heat from renewable sources is achieved, in line with national climate change targets, 
giving due regard to relevant environmental, community and cumulative impact considerations”. 

5.6.15 In relation to onshore wind, paragraph 161 states that “planning authorities should set out in the development 
plan a spatial framework identifying those areas that are likely to be most appropriate for onshore windfarms as 
a guide for developers and communities…Development plans should indicate the minimum scale of onshore wind 
development that their spatial framework is intended to apply to”. 

5.6.16 SPP sets out guidance for local authorities in table 1 that the spatial frameworks should present information on 
capacity based on the following groupings: 

▪ Group 1: Areas where wind farms will not be acceptable (National Parks and National Scenic Areas); 

▪ Group 2: Areas of Significant Protection (National and international designations, other nationally important 

mapped environment interests including areas of wild land) and a 2km community separation distance for 

consideration of visual impact; 

▪ Group 3: Areas with potential for wind farm development. 



Kintradwell Wind farm  

EIA Report 

 

RES 

 

Volume 2: EIA Report 5-6 PLANNING AND POLICY 

 

5.6.17 Figure 5.1 shows the site is located partly within a Group 2 and partly within a Group 3 area.  The sole Group 2 
interest is the mapped presence of carbon rich soils and deep peat based upon the Scottish Natural Heritage 
Carbon and Peatland Map 2016. The Scottish Natural Heritage Publication ‘Spatial Planning for Onshore Wind 
Turbines – natural heritage considerations’ (Scottish Natural Heritage, 2015) notes in Section 1.1.1 that the map 
is provided to inform the spatial framework for onshore wind turbines and that it only “indicates” where these 
resources are likely to be found. In Section 3.2, the 2015 Publication states that “the map cannot (and should not) 
be used in isolation to determine the impacts of a specific development proposal on peat. This should be based on 
a detailed, site specific survey of peatland habitats and peat depths across the site using existing methods”.  

5.6.18 It is important to note that the key SPP test for wind farm developments in Group 2 areas is whether it can be 
demonstrated that “any significant effects on the qualities of these areas can be substantially overcome by siting, 
design or other mitigation”.  There is no policy requirement for developments to avoid impacts altogether, but to 
“substantially overcome” any significant effects. Therefore, the location of some of the infrastructure (including 
some tracks and turbines) in a Group 2 area does not mean that the proposal is unacceptable, a point also 
reflected in Section 3.2 of the 2015 Scottish Natural Heritage Publication which states that “the location of a 
proposal in the mapped area does not, in itself, mean that the proposal is unacceptable, or that carbon rich soils, 
deep peat and priority peatland habitat will be adversely affected”. 

5.6.19 Paragraph 169 stipulates that proposals for energy infrastructure should always take account of spatial 
frameworks for wind farms. A number of key criteria for the consideration of energy infrastructure proposals 
follows on including socio-economic impacts, scale of contribution to renewable energy targets, cumulative 
impacts, and many technical and environmental impacts to be considered, for example, landscape, historic 
environment and natural heritage.   

Scottish Planning Policy (SPP) - Valuing the Natural Environment    

5.6.20 The policy principles for the subject matter are set out in paragraph 194 of the SPP. This states that the planning 
system should “facilitate positive change while maintaining and enhancing distinctive landscape 
character…conserve and enhance protected sites and species, taking account of the need to maintain healthy 
ecosystems and work with the natural processes which provide important services to communities”. 

5.6.21 Paragraph 196 states that “International, national and locally designated areas and sites should be identified and 
afforded the appropriate level of protection in development plans. Reasons for local designation should be clearly 
explained and their function and continuing relevance considered when preparing plans. Buffer zones should not 
be established around areas designated for their natural heritage importance. Plans should set out the factors 
which will be taken into account in development management. The level of protection given to local designations 
should not be as high as that given to international or national designations”. 

Scottish Planning Policy (SPP) – Valuing the Historic Environment 

5.6.22 Paragraph 135 states that “Planning has an important role to play in maintaining and enhancing the distinctive 
and high-quality, irreplaceable historic places which enrich our lives, contribute to our sense of identity and are an 
important resource for our tourism and leisure”. Paragraph 137 goes on to state that the planning system should, 
“promote the care and protection of the designated and non-designated historic environment (including individual 
assets, related settings and the wider cultural landscape) and its contribution to sense of place, cultural identity, 
social well-being, economic growth, civic participation and lifelong learning”. 

Scottish Planning Policy (SPP) - Community Benefit   

5.6.23 SPP realises the benefits of developer contributions to local communities and states in paragraph 173 that “Where 
a proposal is acceptable in land use terms, and consent is being granted, local authorities may wish to engage in 
negotiations to secure community benefit in line with the Scottish Government Good Practice Principles for 
Community Benefits from Onshore Renewable Energy Developments”. 

Scottish Planning Policy (SPP) - Rural Development 

5.6.24 The SPP places emphasis on supporting sustainable economic growth within rural areas. 

5.6.25 Paragraph 75 states that the planning system should “encourage rural development that supports prosperous and 
sustainable communities and businesses whilst protecting and enhancing environmental quality”. 

Scottish Planning Policy (SPP) - Flooding and Drainage 

5.6.26 Paragraph 256 advises that “the planning system should prevent development which would have a significant 
probability of being affected by flooding or would increase the probability of flooding elsewhere”. 

5.6.27 In addition, paragraph 255 requires all surface water from new development to be treated by a sustainable 
drainage system (SUDS) to minimise the probability of flooding. 

Scottish Planning Policy (SPP) – Economic Benefits   

5.6.28 Paragraph 93 sets out that the planning system should “give due weight to net economic benefit of proposed 
development”.  

5.6.29 Paragraph 94 sets out that “Plans should align with relevant local economic strategies. These will help planning 
authorities to meet the needs and opportunities of indigenous firms and inward investors, recognising the 
potential of key sectors for Scotland with particular opportunities for growth, including: energy”. 

Scottish Government Web Based Renewables Planning Advice   

5.6.30 In February 2011, PAN 45 Renewable Energy Technologies was superseded by Scottish Government online 
renewables planning advice. Of particular relevance is the ‘Onshore Wind Turbines’ advice document.   

5.6.31 The advice (last updated in May 2014) states that the suggested areas of focus for planning authorities should 
include: 

▪ “Provide greater clarity on where groups of wind turbines can be located by ensuring that a spatial framework 

for wind farms >20 MW has been set out in the development plan and addressing the potential below 20 MW 

where appropriate; 

▪ Detail criteria to be applied in assessing wind turbine applications; and 

▪ Ensure planning conditions and agreements for wind turbine approvals are reasonable and proportionate”. 

5.6.32 The guidance also outlines a number of typical planning considerations in determining planning applications for 
onshore wind turbine developments. This includes impacts on the landscape, on wildlife and habitat, ecosystems 
and biodiversity and on communities, including shadow flicker, noise, electro-magnetic interference, and ice 
throw. 

5.7 Development Plan  

Current Development Plan   

5.7.1 The Proposed Development lies within THC administrative boundary therefore the current Development Plan for 
the area comprises the Highland-wide Local Development Plan (Highland Council, 2012) (adopted 2012) (HwLDP) 
and the Caithness and Sutherland Local Development Plan (Highland Council, 2018) (adopted 2018) (CaSPlan). 
Onshore Wind Supplementary Guidance (Highland Council, 2016) (adopted 2016) also forms part of the 
Development Plan. The Onshore Wind Energy Supplementary Guidance contains an Addendum Supplementary 
Guidance ‘Part 2b’ (December 2017). Part 2b contains two landscape sensitivity appraisals. 

Emerging Local Development Plan  

5.7.2 THC commenced the process of preparing a replacement HwLDP in 2015. The first formal stage of preparing the 
replacement HwLDP concluded in December 2015, when a consultation period on the Main Issues Report closed. 
As of December 2017, the Council confirmed they were postponing any further work on the replacement HwLDP 
until the Scottish Government’s review of the planning system concluded and the implications of any changes to 
development planning have become clearer. THC has yet to confirm how it will take the new LDP forward 
following publication of the Planning (Scotland) Act 2019 (Scottish Government, 2019). 

5.8 Review of Development Plan Policy  
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Highland Council Local Development Plan 2012 

5.8.1 This section identifies HwLDP policies which will be potentially relevant in the determination of the application. 
The main renewable energy policy in the HwLDP is Policy 67. Policies are arranged by theme and reflect chapter 
divisions within the EIA Report where possible.  

5.8.2 Table 5.1 below identifies potentially relevant HwLDP policies.  

Table 5.1 – Potentially Relevant HwLDP Policy Numbers and Names Table 

Policy Number   Policy Name  HwLDP Policy Page  

28 Sustainable Design  77 

30  Physical Constraints  80  

31 Developer Contributions  82  

36 Development in the Wider 

Countryside  

87 

43 Tourism  93 

51  Trees and Development  102  

55 Peat and Soils  105  

56 Travel  107  

57  Natural, Built and Cultural Heritage  111 

58  Protected Species  113 

59  Other Important Species  114 

60  Other Important Habitats and Article 

10 Features  

114 

61 Landscape  115 

62 Geodiversity  116 

63  Water Environment  116 

64  Flood Risk  118 

67  Renewable Energy Developments  123 

72  Pollution  129 

73 Air Quality  129  

77  Public Access  135 

 

Renewable Energy  

5.8.3 As Policy 67 is the most relevant HwLDP policy for the Proposed Development, the body of the applicable part of 
the text of this policy is set out in full below.  

5.8.4 Policy 67 states:  

“Renewable energy development proposals should be well related to the source of the primary renewable 
resources that are needed for their operation. The Council will also consider: 

▪ the contribution of the proposed development towards meeting renewable energy generation targets;  

▪ any positive or negative effects it is likely to have on the local and national economy; and 

▪ will assess proposals against other policies of the development plan, the Highland Renewable Energy Strategy 

and Planning Guidelines and have regard to any other material considerations, including proposals able to 

demonstrate significant benefits including by making effective use of existing and proposed infrastructure or 

facilities. 

Subject to balancing with these considerations and taking into account any mitigation measures to be included 

the Council will support proposals where it is satisfied that they are located, sited and designed such that they will 

not be significantly detrimental overall, either individually or cumulatively with other developments (see Glossary), 

having regard in particular to any significant effects on the following: 

▪ natural, built and cultural heritage features; 

▪  species and habitats; 

▪ visual impact and impact on the landscape character of the surrounding area (the design and location of the 

proposal should reflect the scale and character of the landscape and seek to minimise landscape and visual 

impact, subject to any other considerations); 

▪ amenity at sensitive locations, including residential properties, work places and recognised visitor sites (in or 

outwith a settlement boundary); 

▪ the safety and amenity of any regularly occupied buildings and the grounds that they occupy - having regard 

to visual intrusion or the likely effect of noise generation and, in the case of wind energy proposals, ice throw 

in winter conditions, shadow flicker or shadow throw; 

▪ ground water, surface water (including water supply), aquatic ecosystems and fisheries; 

▪ the safe use of airport, defence or emergency service operations, including flight activity, navigation and 

surveillance systems and associated infrastructure, or on aircraft flight paths or MoD low-flying areas; 

▪ other communications installations or the quality of radio or TV reception; 

▪  the amenity of users of any Core Path or other established public access for walking, cycling or horse riding; 

▪ tourism and recreation interests; and 

▪ land and water based traffic and transport interests”.  

Sustainable Design 

5.8.5 Policy 28 states that the Council will support developments which promote and enhance the social, economic and 
environmental wellbeing of the people of Highland. The Proposed Development will be assessed against the 
criteria set out in this policy. The criteria of relevance to the Proposed Development includes:  

▪ compatibility with public service provision (water and sewerage, drainage, roads, schools, electricity); 

▪ maximises energy efficiency in terms of location, layout and design; 
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▪ is affected by physical constraints described in the Physical Constraints Development Supplementary 

Guidance; 

▪ impact on individual and community residential amenity; 

▪ impact on non-renewable resources; 

▪ impact on the following resources, including pollution and discharges, particularly within designated areas: 

habitats, freshwater systems, species, marine systems, landscape, cultural heritage, scenery and air quality; 

▪ demonstrate sensitive siting and high quality design in keeping with local character and historic and natural 

environment and in making use of appropriate materials; and  

▪ contribute to the economic and social development of the community. 

Landscape 

5.8.6 Policy 61 states:  

“New developments should be designed to reflect the landscape characteristics and special qualities identified in 
the Landscape Character Assessment of the area in which they are proposed. This will include consideration of the 
appropriate scale, form, pattern and construction materials, as well as the potential cumulative effect of 
developments where this may be an issue. The Council would wish to encourage those undertaking development 
to include measures to enhance the landscape characteristics of the area.” 

In the assessment of new developments, the Council will take account of Landscape Character Assessments, 
Landscape Capacity Studies and its supplementary guidance on Siting and Design and Sustainable Design, 
together with any other relevant design guidance. 

Hydrology, Hydrogeology, Geology and Soils   

5.8.7 Policy 55 requires development proposals to demonstrate how they have avoided unnecessary disturbance, 
degradation or erosion of peat and soils.  

5.8.8 Unacceptable disturbance of peat will not be permitted unless it is shown that the adverse effects of such 
disturbance are clearly outweighed by social, environmental or economic benefits arising from the development 
proposal.  

5.8.9 Policy 62 states that development proposals that include measures to protect and enhance geodiversity interests 
of international, national and regional/local importance in the wider countryside, will be supported. 

5.8.10 Policy 63 states that the Council will support proposals for developments that “do not compromise the objectives 
of the Water Framework Directive (2000/60/EC), aimed at the protection and improvement of Scotland’s water 
environment. In assessing proposals, the Council will take into account the River Basin Management Plan for the 
Scotland River Basin District and associated Area Management Plans and supporting information on opportunities 
for improvements and constraints”.  

5.8.11 Policy 64 states that development proposals should avoid areas susceptible to flooding and promote sustainable 
flood management. Development proposals outwith indicative medium to high flood risk areas may be 
acceptable. However, where better local flood risk information is available and suggests a higher risk, there is a 
sensitive land use, or the development borders the coast then a Flood Risk Assessment will be required. 

Socio-Economics, Recreation and Tourism   

5.8.12 Policy 43 states that proposals for tourist facilities will be assessed as to whether: 

▪ the scale of the proposal is proportionate to its location/settlement; 

▪ the site is within a settlement boundary and whether it will complement existing/allocated tourists facilities 

within that settlement;  

▪ the proposal will increase the length of peoples stay, increase visitor spending and promote a wider spread 

of visitors; and  

▪ the proposal will safeguard, promote responsible access, interpretation and effective management or 

enhancement of natural, built and cultural heritage features.  

Noise, Air and Light  

5.8.13 Policy 72 states that proposals that may result in significant pollution such as noise, air, water and light will only 
be approved where a detailed assessment report on the levels, character and transmission is provided by the 
applicant to show how the pollution can be appropriately avoided and if necessary mitigated.  

5.8.14 Policy 73 states that development proposals which, individually or cumulatively, may adversely affect the air 
quality in an area to a level which could cause harm to human health and wellbeing or the natural environment 
must be accompanied by appropriate provisions, such as an Air Quality Assessment.  

Ecology and Ornithology 

5.8.15 Policy 58 states:  

“Where there is good reason to believe that a protected species may be present on site or may be affected by a 
proposed development, we will require a survey to be carried out to establish any such presence and if necessary 
a mitigation plan to avoid or minimise any impacts on the species, before determining the application. 

Development that is likely to have an adverse effect, individually and/or cumulatively, on European Protected 
Species (see Glossary) will only be permitted where: 

▪ There is no satisfactory alternative; 

▪ The development is required for preserving public health or public safety or other imperative reasons of 

overriding public interest including those of a social or economic nature and beneficial consequences of 

primary importance for the environment; and 

▪ The development will not be detrimental to the maintenance of the population of the species concerned at a 

favourable conservation status in their natural range. 

Development that is likely to have an adverse effect, individually and/or cumulatively, on protected bird species 

(see Glossary) will only be permitted where: 

▪ There is no other satisfactory solution; and 

▪ The development is required in the interests of public health or public safety. 

This will include but is not limited to avoiding adverse effects, individually and/or cumulatively, on the populations 

of the following priority protected bird species: 

▪ Species listed in Annex 1 of the EC Birds Directive; 

▪ Regularly occurring migratory species listed in Annex II of the Birds Directive; 

▪ Species listed in Schedule 1 of the Wildlife and Countryside Act 1981 as amended; 

▪ Birds of conservation concern. 

Development that is likely to have an adverse effect, individually and/or cumulatively (see glossary), on other 

protected animals and plants (see Glossary) will only be permitted where the development is required for 

preserving public health or public safety. 

Development proposals should avoid adverse disturbance, including cumulatively, to badgers and badger setts, 

protected under the Protection of Badgers Act 1992 (as amended by the Nature Conservation (Scotland) Act 2004”. 

5.8.16 Policy 59 states that the Council will have regard to the presence of and any adverse effects of development 
proposals on the Other Important Species in Annexes II and V of the EC Habitats Directive, Priority species listed 
in the UK and Local Biodiversity Action Plans and species included on the Scottish Biodiversity List.  

5.8.17 Policy 60 states that:  
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“the Council will seek to safeguard the integrity of features of the landscape which are of major importance 
because of their linear and continuous structure or combination as habitat “stepping stones” for the movement 
of wild fauna and flora (Article 10 Features).  

The Council will have regard to the value of the following Other Important Habitats, where not protected by nature 
conservation site designations (such as natural water courses), in the assessment of any development proposals 
which may affect them either individually and/or cumulatively:  

▪ Habitats listed in Annex I of the EC Habitats Directive;  

▪ Habitats of priority and protected bird species (see Glossary);  

▪ Priority habitats listed in the UK and Local Biodiversity Action Plans; 

▪ Habitats included on the Scottish Biodiversity List”. 

Cultural Heritage and Landscape  

5.8.18 Policy 57 states:  

“all development proposals will be assessed taking into account the level of importance and type of heritage 
features, the form and scale of the development, and any impact on the feature and its setting, in the context of 
the policy framework detailed in Appendix 2. The following criteria will also apply: 

1. For features of local/regional importance we will allow developments if it can be satisfactorily demonstrated 
that they will not have an unacceptable impact on the natural environment, amenity and heritage resource. 

2. For features of national importance we will allow developments that can be shown not to compromise the 
natural environment, amenity and heritage resource. Where there may be any significant adverse effects, these 
must be clearly outweighed by social or economic benefits of national importance. It must also be shown that the 
development will support communities in fragile areas who are having difficulties in keeping their population and 
services. 

3. For features of international importance developments likely to have a significant effect on a site, either alone 
or in combination with other plans or projects, and which are not directly connected with or necessary to the 
management of the site for nature conservation will be subject to an appropriate assessment. Where we are 
unable to ascertain that a proposal will not adversely affect the integrity of a site, we will only allow development 
if there is no alternative solution and there are imperative reasons of overriding public interest, including those of 
a social or economic nature. Where a priority habitat or species (as defined in Annex 1 of the Habitats Directive) 
would be affected, development in such circumstances will only be allowed if the reasons for overriding public 
interest relate to human health, public safety, beneficial consequences of primary importance for the environment, 
or other reasons subject to the opinion of the European Commission (via Scottish Ministers). Where we are unable 
to ascertain that a proposal will not adversely affect the integrity of a site, the proposal will not be in accordance 
with the development plan within the meaning of Section 25(1) of the Town and Country Planning (Scotland) Act 
1997.” 

Access, Traffic and Transport   

5.8.19 Policy 56 states that development proposals that involve travel generation must include sufficient information 
with the application to enable the Council to consider any likely on - and off - site transport implications of the 
development.  

5.8.20 Policy 77 states that where a proposal affects a route included in a Core Paths Plan or an access point to water, 
or significantly affects wider access rights, then the Council will require the proposal to retain the existing path 
or water point while maintaining or enhancing its amenity value or ensure alternative access provision. For major 
developments an Access Plan will be required. 

Forestry   

5.8.21 Policy 51 states that the Council will support development which promotes significant protection to existing 
hedges, trees and woodlands on and around development sites.  

Other Potentially Relevant Policies  

5.8.22 The below policies are also applicable to renewable energy proposals.  

5.8.23 Policy 30 requires developers to consider whether their proposals would be located within areas of constraints 
as set out in the Physical Constraints Supplementary Guidance. This guidance is discussed in paragraph 5.6.38.  

5.8.24 Policy 31 states that for development proposals which create a need for new or improved public services, facilities 
or infrastructure, the Council will seek from the developer a fair and reasonable contribution in cash or kind 
towards these additional costs or requirements. Such contributions will be proportionate to the scale and nature 
of the development proposed and may be secured through a Section 75 obligation or other legal agreement as 
necessary.  

5.8.25 Policy 36 states that outwith settlements, development proposals will be assessed for the extent to which they 
are acceptable in terms of:  

▪ sitting and design; 

▪ are sympathetic to existing patterns of development in the area; 

▪ are compatible with landscape character and capacity; 

▪ avoid incremental expansion of one particular development type within a landscape whose distinct character 

relies on an intrinsic mix/distribution of a range of characteristics; 

▪ avoid, where possible, the loss of locally important croft land; and  

▪ would address drainage constraints and can otherwise be adequately serviced.  

Caithness and Sutherland Local Development Plan 2018  

5.8.26 On 31 August 2018 CaSPlan was formally adopted by the Council and constituted as part of the Development 
Plan. The main part of the CaSPlan is the Vision, the Strategy and Policies followed by details for the Caithness 
Settlements and the Sutherland Settlements.  

5.8.27 The main spatial elements of the strategy are as follows: Growing Communities, Employment, Connectivity and 
Transport and Environment and Heritage.  

5.8.28 Of relevance to the Proposed Development, the strategy outcome for Employment is as follows: “a strong, diverse 
and sustainable economy characterised as being an internationally renowned centre for renewable energy…”.   

5.8.29 The strategy for employment then states that investment in renewable energy generation in North Highland is 
not only helping to meet Council and national climate change targets but it has also delivered economic benefits 
for the area.  

5.8.30 The outcome for Environment and Heritage is as follows: “high quality places where the outstanding environment 
and natural built and cultural heritage is celebrated and valued assets are safeguarded”. The strategy then sets 
out guidance on Conservation Areas, Green Networks and Green Space, Special Landscape Areas and Climate 
Change. 

5.8.31 The guidance on Climate Change states that, “the Council is committed to working with communities, businesses 
and partners to mitigate our impact on climate change by reducing greenhouse gas emissions, maximising 
renewable energy contributions, taking steps to adapt to the unavoidable impacts of a changing climate and to 
working with communities to respond to climate change. This commitment is reflected in the Council-led Carbon 
CLEVER initiative which aims for a "carbon neutral Inverness in a low carbon Highlands" by 2025. It then states 
that the area has a substantial renewable energy resource, with onshore wind and hydro energy sectors well 
established.  

5.8.32 The Proposed Development is located outwith a Settlement Development Area and there are no general policies 
of relevance to the Proposed Development. 

Supplementary Guidance  

5.8.33 In addition to the HwLDP policies, there are a number of Supplementary Guidance (SG) documents that are 
adopted as part of the HwLDP and carry the same weight as the HwLDP policies in the decision-making process. 
Some of these SG documents are relevant to the Proposed Development and are listed below. 
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Onshore Wind Energy Supplementary Guidance 2016  

5.8.34 The Onshore Wind Energy SG was adopted in November 2016 and therefore forms part of the Development Plan. 
The SG sets out a range of matters that the Council will consider when determining wind farm applications 
including landscape, aviation interests, roads, peat, and tourism. The SG contains a spatial framework for onshore 
wind energy development that applies to all wind energy development proposals. As noted from Figure 5.1, the 
site is located partly within a Group 2 and Party within a Group 3 area.  

5.8.35 The Onshore Wind Energy SG contains an Addendum SG ‘Part 2b’ (December 2017). Part 2b contains two 
landscape sensitivity appraisals. 

Highland Historic Environment Strategy 2013  

5.8.36 The Highland Historic Environment Strategy was adopted in January 2013 (Highland Council, 2013) and has been 
prepared as SG to the HwLDP, specifically Policy 57. The main principle of this SG is to ensure that future 
development takes account of the historic environment and that they are of a design and quality to enhance the 
historic environment bringing both economic and social benefits.  

Sustainable Design Guide Supplementary Guidance 2013  

5.8.37 The Sustainable Design Guide SG was adopted in January 2013 (Highland Council, 2013). The purpose of this SG 
is to help ensure that all future development will be well-designed, sustainable and sympathetic to its 
surrounding. This SG sets out guidance on conserving and enhancing the character of the Highland area, using 
resources efficiently, minimising the environmental impact of development and enhancing the viability of 
Highland communities.  

Physical Constraints Supplementary Guidance 2013  

5.8.38 The Physical Constraints SG was adopted in March 2013 (Highland Council, 2013). The SG has been prepared to 
provide prospective developers with up-to-date mapping of physical constraints to development within THC 
administrative area. Physical constraints on development listed within the SG include, railway lines, major oil and 
gas pipelines and areas of excessive slope.  

Flood Risk and Drainage Impact Assessment Supplementary Guidance 2013  

5.8.39 The Flood Risk and Drainage Impact Assessment SG was adopted in January 2013 (Highland Council, 2013). This 
document puts the Highland Council’s general planning policy on flooding and development into detailed 
planning, construction and maintenance practice.  

Highland Statutorily Protected Species Supplementary Guidance 2013  

5.8.40 The Highland Statutorily Protected Species SG was adopted in March 2013 (Highland Council, 2013). The guidance 
reflects the policy advice given in SPP, and supplements Policy 58 of the HwLDP.  

Trees, Woodlands and Development Supplementary Guidance 2013 

5.8.41 The Trees, Woodlands and Development SG was adopted in January 2013 (Highland Council, 2013) and reflects 
the policy advice given in the HwLDP under Policy 51 and 52 of the HwLDP. The purpose of this SG is to ensure 
that developers consider and subsequently manage existing trees and woodlands, as well as identifying 
opportunities for planting and management of new trees and woodlands.  

Developer Contributions Supplementary Guidance 2018  

5.8.42 The Developer Contributions SG was adopted in November 2018 (Highland Council 2018) and sets out the 
Council's proposed approach to determining infrastructure requirements associated with development and a 
framework for the collection and expenditure of contributions to ensure the timely delivery of infrastructure.  

5.9 Other Material Considerations  

Assessment of Highland Special Landscape Areas 2011  

5.9.1 The Assessment of Highland Special Landscape Areas was published in June 2011 (Highland Council, 2011) and 
contains maps and citations for the Special Landscape Areas (SLA) within THC area. The site lies within the ‘Loch 
Fleet, Loch Brora and Glen Loth’ SLA.  

Planning Advice Notes  

Table 5.2 – PANs relevant to the Development  

Guidance  Title  Summary  

Planning Advice Note 1/2013 

(Revision 1.0 2017) (Scottish 

Government, 2017) 

Environmental Impact 

Assessment 

(August 2013, amended 

June 2017) 

Planning Advice Note 1/2013 

explains the role of individual 

planning authorities and 

Consultation Bodies in EIA, as 

well as providing guidance on 

the ways in which EIA can be 

integrated into the overall 

development management 

process. (Amended to reflect 

the EIA Regulations issued in 

2017).  

Planning Advice Note 2/2011 

(Scottish Government, 2011) 

Planning and 

Archaeology 

(July 2011) 

Planning Advice Note 2/2011 

provides advice to planning 

authorities and developers on 

dealing with archaeological 

remains. This PAN is intended 

to inform the day-to-day work 

of a range of local authority 

advisory services and other 

organisations that have a role in 

the handling of archaeological 

matters within the planning 

process.  

Planning Advice Note 1/2011 

(Scottish Government, 2011) 

Planning and Noise 

(March 2011) 

Planning Advice Note 1/2011 

provides advice on the role of 

the planning system in helping 

to prevent and limit the adverse 

effects of noise. It supersedes 

PAN 56 Planning and Noise. 

Information and advice on 

noise impact assessment (NIA) 

methods is provided in the 

associated Technical Advice 

Note. It includes details of the 

legislation, technical standards 

and codes of practice for 

specific noise issues.  
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Guidance  Title  Summary  

Planning Advice Note 3/2010 

(Scottish Government, 2010) 

Community 

Engagement 

(August 2010) 

Planning Advice Note 3/2010 

provides advice to communities 

on how they can get involved in 

planning matters and provides 

advice to planning authorities 

and developers on ways of 

effectively engaging with 

communities.  It advises that 

community engagement must 

be meaningful and 

proportionate and must happen 

at an early stage to influence 

the shape of plans and 

proposals. 

PAN 51 2006 (Scottish 

Government, 2006) 

Planning, 

Environmental 

Protection and 

Regulations 

(Revised 2006) 

The central purpose of PAN 51 

is to support the existing policy 

on the role of the planning 

system in relation to the 

environmental protection 

regimes. This PAN also 

summarises the statutory 

responsibilities of the 

environmental protection 

bodies, as well as informing 

these bodies about the 

planning system. 

PAN 61 2001 (Scottish 

Government, 2001) 

Planning and 

Sustainable Urban 

Drainage Systems 

(SUDS) 

(July 2001) 

PAN 61 gives good practice 

advice for planners and the 

development industry 

complementing the Sustainable 

Urban Drainage Systems Design 

Manual for Scotland. 

PAN 75 2005 (Scottish 

Government, 2005) 

Planning for Transport 

(August 2005) 

PAN 75 aims to create greater 

awareness of how linkages 

between planning and 

transport can be managed. It 

highlights the roles of different 

bodies and professions in the 

process and points to other 

sources of information. 

PAN 60   

2000 (revised 2008) (Scottish 

Government, 2008) 

Planning for Natural 

Heritage  

(2000, partially 

updated January 2008) 

PAN 60 provides advice on how 

development and the planning 

system can contribute to the 

conservation, enhancement, 

enjoyment and understanding 

Guidance  Title  Summary  

of Scotland's natural 

environment and encourages 

developers and planning 

authorities to be positive and 

creative in addressing natural 

heritage issues. 

PAN 50 1996 (Scottish 

Government, 1996) 

Controlling the 

Environmental Effects 

of Surface Mineral 

Workings 

(October 1996) 

PAN 50 provides advice on the 

more significant environmental 

effects arising from mineral 

working operations. 

 

5.10 Summary 
5.10.1 This chapter has summarised the planning policy context for the Proposed Development at a national and at a 

local level. Commentary on relevant climate change and energy legislation, policy and guidance has also been 
provided.  

5.10.2 The Climate Change (Emissions Reduction Targets) (Scotland) Act 2019 sets a target date of 2045 for reaching 
net-zero emissions in Scotland with associated interim targets, while the Onshore Wind Policy Statement 
recognises the ‘vital role’ that onshore wind energy has to play in Scotland’s electricity supplies. The spatial 
strategy outlined in SPP provides an indication of areas where wind energy developments will not be permitted 
(Group 1) and areas where they may be permitted subject to consideration of a number of environmental criteria. 
The site is located in a Group 2 and 3 (Areas of significant protection and Areas with potential for wind farm 
development respectively) area in the Council’s Spatial Framework.  

5.10.3 A full assessment of the Proposed Development against the plans, policies and strategies identified in this chapter 
is contained within the Planning Statement that accompanies this Section 36 application.  
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6 Landscape and Visual 

6.1 Executive Summary 
6.1.1 This chapter of the EIA Report evaluates the landscape and visual effects of the Kintradwell Wind Farm upon 

receptors located within a study area. The Proposed Development is located approximately 7.7km to the north 
of Brora, in proximity to the A9 and to the south-east of the Gordonbush wind farm. The site is located within the 
Loch Fleet, Loch Brora and Glen Loth Special Landscape Area (SLA) and approximately 4km from Ben Klibreck - 
Armine Forest Wild Land Area (WLA). 

6.1.2 The site lies within 135: Rounded Hills – Caithness & Sutherland Landscape Character Type (LCT). Due to the 
prominence of the proposed turbines within the LCT, the Proposed Development would give rise to significant 
effects upon landscape character up to a distance of 4km from the proposed turbines. Beyond 4km and within 
other parts of the LCT within the study area, whilst the Proposed Development would have some influence upon 
landscape character, the overall effects would be not significant.  

6.1.3 The proposed turbines are located 3km from 144: Coastal Crofts & Small Farms LCT where theoretical visibility 
gradually intensifies surrounding the settlement of Brora, giving rise to significant effects upon landscape 
character, however, these effects would be limited to areas within and immediately surrounding Brora, with the 
LCT unaffected to the east and north-east of the site. 

6.1.4 There would be no significant effect upon 140: Sandy Beaches and Dunes LCT within 5km of the proposed 
turbines, however, to the south beyond 5km, theoretical visibility would begin to intensify on the approach to 
Brora, giving rise to significant effects upon landscape character. Beyond 8km, these adverse effects would cease 
to be significant. All other predicted effects upon LCTs within the study area, would be not significant.  

6.1.5 It has been assessed that there would be significant visual effects experienced at three of the 15 representative 
viewpoints.  

6.1.6 There would be no significant visual effects upon properties within 5km of the site, however, significant effects 
would occur for select residents at the settlements of Brora and Doll. Visual effects upon all other residents within 
settlements within the study area would be not significant.  

6.1.7 There would be significant effects upon the Brora Village Trail within Brora, Core Paths to the north and an 
approximate 2km length of the John O’Groats Trail whilst passing through Brora. Effects upon other recreational 
routes are deemed to be not significant. 

6.1.8 There would be no significant effects upon the road network in vicinity to the site, including the A9 and minor 
roads to the east and west of the site. Significant visual effects would occur to the Brora Golf Club and Brora 
beach, however, views towards the Proposed Development would be limited in part by built form within Brora.  

6.1.9 Whilst it is acknowledged there will be some direct and indirect significant effects upon landscape character and 
visual amenity experienced from parts of the Loch Fleet, Loch Brora and Glen Loth SLA, these will not affect the 
ability to appreciate the underlying landscape. The landscape as a whole would remain attractive and legible, 
within much of the SLA.  

6.1.10 It was determined that the Proposed Development would have some limited influence upon the qualities of the 
Ben Klibreck – Armine Forest WLA, however, due to the influence of other intervening visual detractors, effects 
upon the WLA would be limited in nature and deemed to be not significant.  

6.1.11 It is considered that there would be no change to the previous assessment of the effects on landscape character 
or visual amenity which the Proposed Development would bring about, when each of the other consented 
(Gordonbush Extension) or proposed (South Kilbraur) wind farms are added into the assessment such that they 
are considered to already form part of the baseline.  

6.1.12 In terms of totality, when the impact of the Proposed Development, the Consented Development and all other 
operational, consented and proposed turbines are considered, additional significant effects would arise in both 
LCT135 – ‘Rounded Hills – Caithness & Sutherland’ and LCT134 – ‘Sweeping Moorland and Flows’, as well as upon 
certain visual receptors. However, the majority of these effects would already be brought about by the 

Gordonbush, Gordonbush Extension, Kilbraur and Kilbraur Extension schemes, with the Proposed Development 
only serving to reinforce the existing impact that would already arise.   

6.1.13 In conclusion, locally significant effects on landscape character and visual amenity are inevitable as a result of 
commercial wind energy development anywhere in the UK. Whilst some significant landscape and visual effects 
are acknowledged, it is considered that overall the landscape has the capacity to accommodate the effects 
identified.  

6.2 Introduction 
6.2.1 This chapter of the EIA Report evaluates the landscape and visual effects of the Kintradwell Wind Farm upon 

receptors located within a study area proportionate to the Proposed Development.  

6.2.2 The purpose of a Landscape and Visual Impact Assessment (LVIA) when undertaken in the context of EIA is to 
identify any likely significant landscape and visual effects arising as a result of the Proposed Development. An 
LVIA must consider both: 

▪ effects on the landscape as a resource in its own right (the landscape effects); and 

▪ effects on specific views and visual amenity more generally (the visual effects). 

6.2.3 Therefore, this LVIA considers the likely effects of the Proposed Development upon: 

▪ individual landscape features and elements; 

▪ landscape character;  

▪ specific views; and 

▪ people who view the landscape. 

6.2.4 In this chapter, landscape and visual effects are assessed separately although the procedure for assessing each of 
these is closely linked. 

6.2.5 The main objectives of the landscape assessment can be summarised as follows: 

▪ to identify, evaluate and describe the baseline landscape character of the site and its surroundings and also 

any notable individual landscape features within the site; 

▪ to determine the nature of the landscape receptor (i.e. the sensitivity of the landscape) through a 

consideration of its susceptibility to the type of Proposed Development and any values associated with it; 

▪ to identify and describe any impacts of the Proposed Development in so far as they affect the landscape 

resource; 

▪ to evaluate the nature of the landscape effects (i.e. the magnitude, duration and reversibility of the effect); 

▪ to identify and describe mitigation measures that have been adopted to avoid, reduce and compensate for 

landscape effects; 

▪ to evaluate the relative significance of residual landscape effects; and 

▪ to determine which landscapes effects, if any, are significant. 

6.2.6 The main objectives of the visual assessment are similar and can be summarised as follows: 

▪ to identify, evaluate and describe the baseline visual context of the site and its surroundings with a focus on 

both specific views and the more general visual amenity experienced by people who have views of the site; 

▪ to determine the nature of the visual receptor (i.e. the sensitivity of the viewpoint or person whose visual 

amenity is affected) through a consideration of the susceptibility of the viewpoint/person to the type of 

Proposed Development and any values associated with either the viewpoint or visual amenity experienced; 
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▪ to identify and describe any impacts of the development in so far as they affect a viewpoint or views 

experienced; 

▪ to evaluate the nature of the visual effects (i.e. the magnitude, duration and reversibility of the effect); 

▪ to identify and describe mitigation measures that have been adopted to avoid, reduce and compensate for 

visual effects; 

▪ to evaluate the relative significance of residual visual effects; and 

▪ to determine which visual effects, if any, are significant. 

6.2.7 The LVIA also considers any cumulative landscape and visual effects which may arise as a result of the Proposed 
Development in conjunction with other wind farm developments. 

6.2.8 The main LVIA presented in this chapter is supported by figures and visualisations in the EIA Report Volume 6 -
Technical Appendices and the Non-Technical Summary in the EIA Report Volume 1.  

6.2.9 The location of the Proposed Development and the study area for the LVIA is illustrated on Figure 6.1. For 
reference, other operational, consented and proposed wind farms within 35km which are referred to throughout 
this chapter are illustrated on Figures 6.9 and 6.10. 

6.3 Legislation, Policy and Guidelines 

Legislation 

European Landscape Convention 

6.3.1 The European Landscape Convention (ELC) is the first international convention to focus specifically on the 
landscape as a resource in its own right. The convention promotes landscape protection, management and 
planning, as well as European co-operation on landscape issues. Signed by the UK Government in February 2006, 
the ELC became binding from March 2007. It applies to all landscapes, towns and villages, as well as open 
countryside; the coast and inland areas; and ordinary or even degraded landscapes, as well as those that are 
afforded protection. 

6.3.2 The UK Government has stated that it considers the UK to be compliant with the ELC’s requirements and in effect 
the principle requirements of the ELC are already enshrined in the existing suite of national policies and guidance 
on the assessment of landscape and visual effects. 

6.3.3 The ELC defines landscape as: 

‘An area, as perceived by people, whose character is the result of the action and interaction of natural and/or 
human factors.’ (Council of Europe, 2000) 

6.3.4 It is important to recognise that the ELC does not require the preservation of all landscapes although landscape 
protection is one of the core themes of the convention. Equally important though is the requirement to manage 
and plan future landscape change. 

6.3.5 The ELC highlights the importance of developing landscape policies dedicated to the protection, management 
and planning of landscapes. In this regard, The Highland Council (THC) has a suite of landscape character 
assessment and landscape capacity studies which enables decisions to be made with due regard to landscape 
character as promoted by the ELC. 

Planning Policy and Guidance 

6.3.6 The following current planning policy documents were reviewed as part of the desk study for the LVIA: 

▪ National Planning Framework for Scotland 3 (NPF3) (Scottish Government, 2014a); 

▪ Scottish Planning Policy (SPP) (Scottish Government, 2014b);  

▪ Highland-wide Local Development Plan (THC, 2012); and 

▪ Caithness and Sutherland Local Development Plan (THC, 2018).  

6.3.7 The following supplementary guidance and technical reports which provide the evidence base for the current 
policy were reviewed: 

▪ Highland Council Onshore Wind Supplementary Guidance (THC, 2016) and Addendum (THC, 2017); 

▪ Caithness and Sutherland Landscape Character Assessment (SNH, 1998); 

▪ Cumulative Landscape and Visual Assessment of Wind Energy in Caithness (THC, 2014); 

▪ Assessment of Highland Special Landscape Areas (THC, 2011); and 

▪ The special qualities of the National Scenic Areas (SNH, 2010). 

6.3.8 Consideration has also been given to the following documents: 

▪ An Approach to Landscape Character Assessment (Natural England, 2014); 

▪ Guidelines for Landscape Character Assessment, Countryside Agency and Scottish Natural Heritage (SNH, 

2002a); 

▪ Landscape Character Assessment Guidance for England and Scotland: Topic Paper 6: Techniques and Criteria 

for Judging Capacity and Sensitivity, The Countryside Agency and Scottish Natural Heritage (SNH, 2002b); 

▪ Assessing the Cumulative Impact of Onshore Wind Energy Developments (SNH, 2012); 

▪ Siting and Design of Wind farms in the Landscape, Version 3 (SNH, 2017a); 

▪ Visual Representation of Wind farms – Version 2.2 (SNH, 2017b);  

▪ LI Advice Note 02/17 Visual representation of development proposals (Landscape Institute, 2017);  

▪ Assessing the Impacts on Wild Land Interim Guidance Note (SNH, 2007); 

▪ Assessing Impacts on Wild Land Areas – Technical Guidance (Consultative Draft) (SNH, 2017); 

▪ Assessment of Highland Special Landscape Areas (THC, 2011);  

▪ Visualisation Standards for Wind Energy Developments (THC, 2016); 

▪ LI Advice Note 02/19 Residential Visual Amenity Assessment (RVAA), (Landscape Institute, 2019); and 

▪ LI Advice Note 01/11 Photography and Photomontage in Landscape and Visual Impact Assessment 

(Landscape Institute, 2011). 

6.3.9 A full and detailed consideration of national and local planning policy is contained in Chapter 5 of this EIA Report 
and in the accompanying Planning Statement. This section provides an overview of the local policies and 
designations of particular relevance to the landscape and visual issues considered in this chapter. 

6.3.10 It is noted that since the LVIA was completed a new Wild Land Technical Guidance Document has been published 
by NatureScot, but that this is broadly in line with the previous Consultative Draft on which the assessment has 
been based. 

Local Policy 

6.3.11 The Development Plan covering the site is the Highland–wide Local Development Plan (adopted 2012) (HwLDP) 
and the Caithness and Sutherland Local Development Plan (adopted 2018) (CaSPlan). Onshore Wind 
Supplementary Guidance adopted in 2016 also forms part of the Development Plan documents. 

Highland-wide Local Development Plan (adopted 2012) 

6.3.12 A review of the HwLDP commenced in 2015 and consultation was held on the Main Issues Report to inform the 
first stage of the replacement HwLDP process. The review was postponed during 2017 when the Council 
confirmed their intention to wait until the implications of the Scottish Government’s ongoing review of the 
planning system has become clearer.  

6.3.13 Policy 61 within the HwLDP in relation to landscape, states: 
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‘New developments should be designed to reflect the landscape characteristics and special qualities identified in 
the Landscape Character Assessment of the area in which they are proposed. This will include consideration of the 
appropriate scale, form, pattern and construction materials, as well as the potential cumulative effect of 
developments where this may be an issue. The Council would wish to encourage those undertaking development 
to include measures to enhance the landscape characteristics of the area. This will apply particularly where the 
condition of the landscape characteristics has deteriorated to such an extent that there has been a loss of 
landscape quality or distinctive sense of place. In the assessment of new developments, the Council will take 
account of Landscape Character Assessments, Landscape Capacity Studies and its supplementary guidance on 
Siting and Design and Sustainable Design, together with any other relevant design guidance…’ 

6.3.14 Policy 67 within the HwLDP in relation to renewable energy developments, states:  

‘Renewable energy development proposals should be well related to the source of the primary renewable 
resources that are needed for their operation. The Council will also consider: 

▪ the contribution of the proposed development towards meeting renewable energy generation targets; and 

▪ any positive or negative effects it is likely to have on the local and national economy; 

and will assess proposals against other policies of the development plan, the Highland Renewable Energy Strategy 
and Planning Guidelines and have regard to any other material considerations, including proposals able to 
demonstrate significant benefits including by making effective use of existing and proposed infrastructure or 
facilities. 

Subject to balancing with these considerations and taking into account any mitigation measures to be included, 
the Council will support proposals where it is satisfied that they are located, sited and designed such that they will 
not be significantly detrimental overall, either individually or cumulatively with other developments (see Glossary), 
having regard in particular to any significant effects on the following… 

▪ …visual impact and impact on the landscape character of the surrounding area (the design and location of 

the proposal should reflect the scale and character of the landscape and seek to minimise landscape and 

visual impact, subject to any other considerations); 

▪ amenity at sensitive locations, including residential properties, work places and recognised visitor sites (in or 

outwith a settlement boundary); 

▪ the safety and amenity of any regularly occupied buildings and the grounds that they occupy having regard 

to visual intrusion or the likely effect of noise generation and, in the case of wind energy proposals, ice throw 

in winter conditions, shadow flicker or shadow throw… 

▪ …the amenity of users of any Core Path or other established public access for walking, cycling or horse riding; 

▪ tourism and recreation interests; 

▪ land and water based traffic and transport interests.’ 

6.3.15 The site is located within the Loch Fleet, Loch Brora and Glen Loth Special Landscape Area (SLA). Within Appendix 
2 of the HwLDP, SLA’s are identified to be of local/regional importance, with background information stating:  

‘These areas were identified by the Council by virtue either as being large scale areas of regional importance for 
scenic quality, or as being small scale areas of local scenic and recreational value. The Council will consider the 
potential impacts of development proposals on the integrity of the SLAs, including impacts on the wider setting. 
There may be cases where the setting of an SLA could be adversely affected by development in the foreground 
which would interrupt important views into and out of the SLA. When determining the impact on the landscape 
character and scenic quality and overall integrity of the SLA, attention will be given to its citation and in particular 
the Key Landscape and Visual Characteristics, its Special Qualities, and its Sensitivities to Change.’ 

Highland Council Onshore Wind Supplementary Guidance (2016) and Addendum (2017) 

6.3.16 The Highland Council adopted their Onshore Wind Supplementary Guidance in 2016, which also forms part of the 
Development Plan and is afforded the same weight as the Local Development Plan documents for decision making 
purposes.  

6.3.17 The site is identified as being both within Group 2 – Areas of significant protection and Group 3 – Areas with 
potential for wind farm development with 4 of the proposed turbines being located within Group 3 and the 
remaining 11 proposed turbines in Group 2. No parts of the site are classified as Group 1 - Areas where wind 
farms will not be acceptable. 

6.3.18 Pages 18-20 of the Supplementary Guidance list ten landscape and visual criteria that the Council will use as a 
framework for assessing proposals. They are not absolute requirements but set out key considerations of the 
Council that the developer should be aware of and take account of in progressing assessment and design of the 
proposal. These criteria are considered further in Appendix 6.7. 

6.3.19 An Addendum Supplementary Guidance: ‘Part 2b’ was adopted in 2017 and looks at six geographical areas in 
relation to the potential for wind energy development. The site is not located in any of the six areas; however, 
the Caithness Study Area is located approximately 25km to the north-east of the site and the Black Isle, 
Surrounding Hills and Moray Firth Coast Study Area is located approximately 23km to the south of the site.  These 
study areas provide landscape sensitivity appraisals for the capacity for wind energy and further characterise the 
study areas. Due to the distance from the site and limited relevance to the site and immediate surroundings, 
these capacity study have not been considered further in this chapter.  

Cumulative Landscape and Visual Assessment of Wind Energy in Caithness (2014) 

6.3.20 The purpose of the report is to identify areas where existing and potential cumulative effects may be a factor in 
determining opportunities for further development. The recommendations of the study are intended to inform 
planning decisions in relation to wind energy proposals, and feed into the preparation of supplementary planning 
guidance, as well as providing assistance to developers in identifying potential locations for wind development. 
Broad guidance is provided on how future development may be steered towards or away from certain areas, in 
order that the spread of cumulative effects is limited. 

6.3.21 The site is not within the study area, however, appears within the 25km outer study area and therefore has limited 
relevance to the Proposed Development.  

6.4 Consultation 
6.4.1 During the EIA Scoping exercise relevant organisations were contacted with regards to the Proposed 

Development. Table 6.1 outlines the consultation responses received in relation to landscape and visual effects. 

Table 6.1 – Consultation Responses 

Consultee Summary of Consultee Response Response within the LVIA 

NatureScot 

(formerly 

Scottish Natural 

Heritage (SNH)) 

(12 September 

2019) 

 

“3.5 Landscape 

We are not able to comment on the 

landscape and visual impacts of this 

proposal. We are currently providing detailed 

landscape and visual advice in only the 

highest priority circumstances, where the 

effects of proposals approach or surpass 

levels that raise issues of national interest. 

However, we have guidance on assessing the 

landscape and visual impacts of wind farms, 

which can be used to inform the effects of 

this proposal, see…” 

The LVIA is undertaken using all relevant 

Scottish Natural Heritage guidance. 

 

NatureScot 

(25 November 

2019) 

NatureScot responded to a further attempt 
to consult by stating “We are currently not 
spending staff resources on landscape issues 
where we do not think the proposal will have 
significant adverse effects” 

Noted. 
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Consultee Summary of Consultee Response Response within the LVIA 

The Highland 

Council 

(25 September 

2019) 

All photography to be taken with a 35mm 

format full frame sensor camera, with use of 

50mm and 75mm focal lengths. 

All photography taken with suitable 

camera and focal lengths. 

Photomontages to be produced using The 

Highland Councils ‘Visualisation Standards 

for Wind Energy Developments’ (July 2016) 

and SNH guidance. 

All photomontages produced using 

relevant guidance. 

The potential to use monochrome for 

specific viewpoints, where a number of 

different wind farms are in the views. 

Monochrome images can be provided for 

viewpoints where required, however we 

note no such requests were made during 

the EIA Scoping process. 

Existing turbines should be re-rendered even 

if they appear to be facing the viewer. 

Photomontages to be amended 

accordingly. 

All elements of construction to be 

considered, including on-site borrow pits and 

access roads. 

Included. 

Undertake the cumulative assessment over a 

35km area. 

35km area to be considered. 

THC stated they were generally content with 

the viewpoints proposed. However, 

requested 3 additional viewpoints: 

▪ A9 – Dornoch Bridge 

▪ A897, Kinbrace 

▪ B871 between Syre and Kinbrace 

3 additional viewpoints included within 

the assessment. 

Include core paths, the national cycle 

network, long distance trails, and the North 

Coast 500 within the assessment. 

Included as receptors. 

Include an assessment of impacts upon Wild 

Land Areas and Special Landscape Areas. 

Separate assessments included within 

appendices 6.4 and 6.5.  

Assessment using the criterion set out in The 

Highland Councils Onshore Wind Energy 

Supplementary Guidance. 

All relevant guidance used. 

Include a lighting assessment and residential 

visual amenity study. 

Lighting assessment not included as 

turbines below 150m in height, and as 

such won’t require visible lighting. No 

residential properties within 3km of the 

proposed turbines, therefore, residential 

receptors included in main LVIA only. 

Loth Residents Request that AOD levels for each turbine 

base be included in the EIA information. 

Provided in Chapter 2 (Table 2.2). 

Consultee Summary of Consultee Response Response within the LVIA 

 

Undertake the cumulative assessment over a 

40km area. 

 

35km area considered, in accordance 

with the ECU Scoping response. 

Include refused applications on cumulative 

plans. 

This is not a requirement of Highland 

Council Guidance for the production of 

cumulative plans and not relevant to this 

application. 

Amend the colours of the scoping ZTV to 

match similar applications. 

ZTVs to be produced in accordance with 

SNH guidance ‘Visual Representation of 

Wind Farms’ (Feb 2017). 

Request for additional viewpoints to north: 

▪ Kinbrace / B871 Syre Road 

▪ A897 Strath Road around Kildonan 

Station 

▪ Summit of Morven 

▪ Summit of Scaraben 

Kinbrace / B871 included as a viewpoint. 

Other viewpoints not included due to 

limited theoretical visibility from the 

A897 and remoteness and accessibility of 

Morven and Scaraben. 

Request for additional viewpoints to south: 

▪ Brora Golf Course/Main Beach 

▪ Glen Loth Road travelling south 

▪ A9/Poles – Dornoch 

▪ Embo 

▪ Tain 

▪ Struie Viewpoint / B9176 

These locations have not been provided 

for the following reasons: 

▪ Brora Golf Course/Main Beach – 

there are already two assessment 

viewpoints in Brora which provide a 

good representation of this area. 

▪ Glen Loth Road travelling south – 

this route has no visibility of the 

proposals. 

▪ A9/Poles – Dornoch – there is only a 

short section of the A9 in this area 

from which visibility would be 

available and is already represented 

by the nearby VP13.  

▪ Embo – This area is already 

represented by the nearby VP14. 

▪ Tain – At a distance of over 30km 

from the site it is not considered 

necessary to include a viewpoint 

from this location. 

▪ Struie Viewpoint / B9176 - At a 

distance of over 35km from the site 

it is not considered necessary to 

include a viewpoint from this 

location. 
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Consultee Summary of Consultee Response Response within the LVIA 

The potential to use monochrome for 

specific viewpoints, where a number of 

different wind farms are in the views. 

Monochrome images can be provided for 

viewpoints where required, however we 

note no such requests were made during 

the EIA Scoping process. 

Existing turbines should be re-rendered even 

if they appear to be facing the viewer. 

Photomontages to be amended 

accordingly. 

Include a residential visual amenity study No residential properties are located 

within 3km of the proposed turbines, 

therefore, residential receptors are 

included in main LVIA only. This approach 

as accepted by Highland Council in 

paragraph 3.18 of their Scoping Response 

and is an acceptable approach in 

accordance with Landscape Institute 

Advice Note 02/19 Residential Visual 

Amenity Assessment. 

Mountaineering 

Scotland 

(10 September 

2019) 

Morven to be included as a viewpoint. Morven has not been included as one of 

the viewpoints due to its distance from 

the site (over 15km) and the relatively 

limited visibility of the proposals from the 

landscape to the north-east of the site. 

However, it is included as a Wireframe in 

Appendix 6.6. It is noted that Highland 

Council did not raise concerns that this 

location was not included.    

Consider the visual relationship of the 

proposals with Gordonbush. 

Gordonbush included in the cumulative 

assessment. 

Undertake the cumulative assessment over a 

35km area. 

35km area considered. 

Amend ZTV colours to ensure darker colours 

portray greater visibility. 

ZTVs to be produced in accordance with 

SNH guidance ‘Visual Representation of 

Wind Farms’ (Feb 2017). 

Brora 

Community 

Council 

Observations only. No requests for changes 

to the proposed approach to the LVIA that 

was set out in the Scoping Report. 

n/a 

Energy 

Consents Unit 

Cumulative assessment 

Cumulative assessments should be up to a 
minimum of 35 kilometres as stipulated by 
the Highland Council and Mountaineering 
Scotland. 

 

Wild Land Assessments 

 

The cumulative assessment considers an 

initial study area of 35km, as requested. 

 

 

 

Consultee Summary of Consultee Response Response within the LVIA 

Due to the proposed Development’s close 

proximity to a number of Wild Land Areas 

assessment of impacts will be required. Scope 

and methodology of said assessments should 

be decided following discussions between the 

Company and SNH. 

 

 

 

 

 

 

 

 

 

Landscape & visual impact 

The advice from the Highland Council 
regarding presenting Landscape and Visual 
Impacts should be noted by the Company 
especially the recommendation in respect of 
making a distinction between landscape 
impacts and visual impacts in the EIA report. 

 

Viewpoints & Visualisations 

It is recommended by the Scottish Ministers 

that the final list of viewpoints and 

visualisations should be agreed following 

discussion between the Company, the 

Highland Council, Historic Environment 

Scotland, SNH, Mountaineering Scotland and 

the Loth Residents group. 

The Wild Land Assessment set out at 

Appendix 6.5 has been prepared in line 

with SNH best practice guidance: 

Assessing Impacts on Wild Land Areas – 

Technical Guidance (Consultative Draft) 

(SNH, 2017). (NB. It is noted that since the 

LVIA was completed a new Wild Land 

Technical Guidance Document has been 

published by NatureScot, but that this is 

broadly in line with the previous 

Consultative Draft on which the 

assessment has been based).  

 

The LVIA has had regard to the comments 

in the scoping response of Highland 

Council and clearly distinguishes between 

landscape and visual effects. 

 

 

Following receipt of the scoping 

responses from the consultees listed by 

the ECU, an additional 3no. viewpoints 

were added to the assessment. Each of 

the requests which have not been 

included have been discussed previously 

in this table. 

6.5 Assessment Methodology and Significance Criteria 

Guidelines 

6.5.1 The primary source of best practice for LVIA in the UK is: ‘The Guidelines for Landscape and Visual Impact 
Assessment, 3rd Edition (GLVIA3) (Landscape Institute and the Institute for Environmental Management and 
Assessment, 2013)’. 

6.5.2 The assessment presented in this chapter has been undertaken in accordance with the principles established in 
this document. It must however be acknowledged that GLVIA3 establishes guidelines not a specific methodology. 
The preface to GLVIA3 recognises that: 

‘This edition concentrates on principles and processes. It does not provide a detailed or formulaic ‘recipe’ that can 
be followed in every situation – it remains the responsibility of the professional to ensure that the approach and 
methodology adopted are appropriate to the task in hand.’  
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6.5.3 The methodology for this assessment has therefore been developed specifically for this LVIA to ensure that it is 
appropriate and fit for purpose.  

6.5.4 Consideration has also been given to the documents as set out in section 6.3. 

Scope of Assessment 

6.5.5 The LVIA assesses both the long-term effects relating to the operational lifetime of the Proposed Development 
and also the short term temporary effects associated with the construction of the Proposed Development. 

6.5.6 Where appropriate, the LVIA also considers any residual effects once the proposed wind turbines have been 
decommissioned and removed.  

6.5.7 The LVIA considers both direct and indirect landscape and visual effects. It not only assesses the impacts 
associated with the turbines but also any related impacts resulting from the construction compound, 
underground cabling, site tracks, substation and access roads. 

6.5.8 Consideration has been given to seasonal variations when assessing the visibility of the Proposed Development. 

6.5.9 The LVIA also considers any cumulative and in combination effects arising in conjunction with other wind farm 
schemes in the study area defined below. Best practice guidelines identify two principal types of cumulative visual 
impact:  

▪ Combined visibility – where the observer is able to see two or more developments from one viewpoint; and 

▪ Sequential visibility – where two or more sites are not visible at one location but would be seen as the 

observer moves along a linear route, for example, a road or public right of way. 

6.5.10 The guidelines state that ‘combined visibility’ may either be ‘in combination’ (where two or more sites are visible 
from a fixed viewpoint in the same arc of view) or ‘in succession’ (where two or more sites are visible from a fixed 
viewpoint, but the observer is required to turn to see the different sites). Both types are discussed in this LVIA. 
The published GLVIA3 also indicates a difference in emphasis between sequential effects that are frequent and 
those which are occasional. 

6.5.11 In relation to both the solus effects of the Proposed Development and the cumulative effects with other wind 
farm schemes in the study area, both beneficial (positive) and adverse (negative) effects are considered. Wind 
farms give rise to a wide spectrum of opinions, ranging from strongly adverse to strongly beneficial, with a wide 
range of opinions lying somewhere between these two positions. Some people view wind turbines as incongruous 
or industrial structures whilst others view them as aesthetically pleasing, elegant structures and a positive 
response to climate change. This spectrum of opinion has come to be referred to in relation to wind farms as the 
concept of valency. For the avoidance of doubt, in considering the effects of the Proposed Development, a 
precautionary approach to the assessment has been adopted and it is assumed that, unless specifically stated 
otherwise, the effects of the proposal will be adverse in nature even though it is acknowledged that, for some 
people, the impacts could be considered to be beneficial. 

Study Area 

6.5.12 The extent of the primary study area for the landscape and visual impact assessment has been taken to be a 35km 
radius from the site in all directions. The extent of this study area is illustrated in Figure 6.1. Initial site work 
informed by analysis of preliminary ZTVs however, indicated that significant landscape and visual effects are likely 
to occur within a much narrower radius from the site than this and therefore the level of assessment work in this 
LVIA incrementally decreases with distance from the site with the greatest focus of assessment being within 
broadly 20km of the site. The intention is that the detail of the LVIA remains proportional to the likely significance 
of effects as advocated in GLVIA3. 

6.5.13 In terms of cumulative effects, the intention has again been that assessment work is proportional to the likelihood 
of significant effects arising. The approach adopted in the cumulative LVIA has been to focus on other wind farms 
which are either operational, under construction, consented or the subject of a full planning application and 
which have the potential to give rise to significant cumulative effects when considered in combination with the 
Proposed Development. Rather than simply considering every other wind farm within a set distance of the 
Proposed Development, the approach has been to focus the assessment on those sites which genuinely have the 

potential to given rise to significant cumulative effects. Further details of this approach are set out in the 
cumulative impact assessment (Section 6.12) of the LVIA.  

Survey Methodology 

6.5.14 A baseline landscape assessment was carried out to determine the current features and character of the 
landscape within and surrounding the site. 

6.5.15 The baseline landscape assessment involved firstly a review of desk material including: 

▪ Ordnance Survey maps at 1:250,000; 1:50,000; 1:25,000 and 1:10,000 scales; 

▪ aerial photographs of the site and surrounding area; 

▪ topography; 

▪ current & historical land use; 

▪ geology and soil maps; 

▪ Historic Parks and Designated Landscapes; 

▪ relevant planning policy; 

▪ relevant landscape sensitivity/capacity studies;  

▪ relevant landscape character assessments; and 

▪ relevant Historic Landscape Character Assessments. 

6.5.16 Field visits have been conducted in a variety of weather conditions and at different times of the year throughout 
the application process of the Proposed Development. Surveys have been undertaken between August 2019 and 
January 2020.  

6.5.17 The baseline assessment identified the existing landscape features on the site, and in the immediate vicinity, and 
how these elements combine to give the area a sense of landscape character. Plans and construction details of 
the Proposed Development were used to determine the impacts of the scheme on landscape features and 
character. 

Landscape Assessment Methodology 

6.5.18 The LVIA firstly assesses how the Proposed Development would impact directly on any existing landscape features 
or elements (e.g. removal of trees etc.). 

6.5.19 The LVIA then considers impacts on landscape character with reference to landscape character areas/types 
identified in published landscape character documents. 

6.5.20 The relative significance or level of effect on landscape features and character is determined by considering in 
tandem the nature (sensitivity) of the feature or character with the nature (magnitude) of change. The 
assessment criteria used to determine sensitivity and magnitude are set out in Appendix 6.1. A professional 
judgement is then provided as to whether the effect is significant or not. The effects which are identified as 
significant are those which, in the opinion of the professional assessor are likely to be most material in the 
decision making process. 

Visual Assessment Methodology 

6.5.21 Potential visual receptors of the Proposed Development were identified by interpretation of digitally generated 
ZTVs (see Table 6.2 for an explanation of ZTVs and how they were produced). 

6.5.22 A selection of viewpoints were chosen and agreed with statutory consultees to represent a range of views and 
viewer types as discussed in Visual Representation of Wind farms – Version 2.2 (February 2017) and in Paragraphs 
6.16-6.20 of GLVIA3. 

6.5.23 The viewpoints cover a variety of different character areas, are in different directions from the site and are at 
varying elevations. Some of the viewpoints are intended to be representative of the visual experience in a general 
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location whereas other viewpoints illustrate the view from a specific or important vantage point. The viewpoints 
are located at a range of distances from the Proposed Development to illustrate the varying magnitude of visual 
impacts. 

6.5.24 Visualisations were produced for each of the viewpoints; these are presented in Volumes 4 and 5. In addition to 
the viewpoints, wireframe images were produced from select locations and are included in Appendix 6.6. 

6.5.25 An explanation of how visualisations and wirelines were produced, information to be read in conjunction with 
the visualisations and methodology in relation to photography, is provided in Appendix 6.2. 

6.5.26 Each of the representative viewpoints was visited to gain an understanding of the sensitivity of the viewpoint 
receptors and to make professional judgements on the likely visual effects arising from the Proposed 
Development. Furthermore, the entire extent of the study area was visited to appreciate visibility of the Proposed 
Development as receptors move throughout the landscape. 

6.5.27 The viewpoints were used as the starting point for considering the effects on visual receptors within the entire 
study area. The visual assessment does not rely solely on the viewpoint assessments to determine the significance 
of effects on different visual receptor groups throughout the study area. It should be recognised that the 
viewpoints illustrated in the LVIA simply represent a series of snapshots from a small selection of the locations 
within the study area from where the Proposed Development will be visible. Following the viewpoint assessment, 
the LVIA considers the effect on visual amenity throughout the study area with reference to different visual 
receptor groups at varying distances from the site. 

6.5.28 The relative significance or level of effect on views and visual amenity is determined by considering in tandem 
the nature (sensitivity) of the visual receptor with the nature (magnitude) of change. The assessment criteria used 
to determine sensitivity and magnitude are set out in Appendix 6.1. A professional judgement is then provided as 
to whether the effect is significant or not. The effects which are identified as significant are those which, in the 
opinion of the professional assessor, are likely to be a material consideration in the decision making process. 

Table 6.2 – Production of Zone of Theoretical Visibility (ZTV) 

Production of ZTV maps 

A ZTV illustrates the extents from which a feature would theoretically be visible within a defined study area. 

ZTVs are generated assuming a ‘bare ground’ terrain model. This means that the ZTVs presented within this 
LVIA have been generated from topographical data only and they do not take any account of vegetation or 
the built environment which may screen views of the development. It is, as such, a ‘worst case’ zone of visual 
influence and considerably over-emphasises the actual visibility of the proposed scheme. In reality trees, 
hedges and buildings may restrict views of the development from many of the areas rendered as within the 
ZTV. 

A further assumption of the ZTV is that climatic visibility is 100 % (i.e. visibility is not impeded by moisture or 
pollution in the air). In reality, such atmospheric conditions are relatively rare in this part of the country. Mist, 
fog, rain and snow are all common weather occurrences, which would regularly restrict visibility of the 
development from some of the areas within the ZTV; this being an incrementally more significant factor with 
distance from the site. Atmospheric pollution is not as significant as it is in other parts of the country but is 
still present and would also restrict actual visibility on some occasions, again more so with distance from the 
site. 

The ZTVs were generated using Resoft WindFarm. The programme used topographical height data (OS Terrain 
50) to build a terrain model. The programme then renders the model using a square grid to illustrate whether 
the turbines would be visible in each 50m x 50m square on the grid for a specified distance in every direction 
from the site. 

Digital ZTVs have been prepared to illustrate the theoretical visibility of the turbines for a radius of 35km 
around the site. Two sets of ZTVs have been produced, the first shows visibility of the turbines at hub height 
and the second shows visibility of the turbines to blade tip when the blade is at its highest possible position. 
Enlargements of the ZTVs have also been produced. 

Cumulative ZTVs have been produced to show locations where the ZTVs of two or more operational, 
consented or proposed wind turbine sites overlap (in certain cases a number of wind farms which are at the 

same stage in development have been grouped together). In the cumulative ZTVs one colour has been used 
to illustrate the theoretical visibility of the Proposed Development and a second colour to illustrate the 
visibility of a second site. Where the ZTVs of the two sites overlap a third colour has been used to illustrate 
this potential cumulative visual influence. 

It should be noted that there are several limitations to the use of ZTVs. For a discussion of these limitations 
please refer to Visual Representation of Wind farms – Version 2.2 (February 2017). In particular, it should be 
noted that the ZTV plans simply illustrate theoretical visibility and do not imply or assign any level of 
significance to those areas identified as being within the ZTV. The ZTVs are a tool to assist the Landscape 
Architect to identify where the site would potentially be visible from. The assessment of landscape and visual 
effects in this chapter does not rely solely on the accuracy of the ZTVs. The ZTVs have been ground proofed 
and professional judgement has been used to evaluate the significance of effects. 

Assessment Criteria 

6.5.29 The purpose of an LVIA when produced in the context of an EIA is to identify any significant landscape and visual 
effects within the study area to assist the determining authority in deciding the acceptability of the scheme under 
consideration. 

6.5.30 In accordance with the Landscape and Visual Impact Assessment Guidelines, 3rd Edition (Landscape Institute and 
IEMA, 2013), the level (relative significance) of an effect is ascertained by considering in tandem the nature 
(sensitivity) of the baseline landscape or visual receptor and the nature (magnitude) of change as a result of the 
development. Professional judgement is then employed to determine whether the effect is significant or not. 

6.5.31 The detailed assessment criteria used to determine landscape and visual sensitivity, magnitude of change and 
significance of effect are set out in Appendix 6.1. 

Residual Effects 

6.5.32 Best practice for EIA in general terms requires that the significance of potential effects be assessed, mitigation 
proposals identified and the residual effect (with mitigation in place) then re-assessed to demonstrate the 
effectiveness of the mitigation proposed. 

6.5.33 In the case of LVIA for wind farms this presents two interrelated problems: 

▪ potential effects cannot be meaningfully assessed in the absence of an assumed layout; and 

▪ landscape and visual mitigation principally focus on refinement of the site layout (‘mitigation by design’). 

6.5.34 The approach taken in this study has therefore been to build landscape and visual mitigation into the final layout 
(refer to Chapter 3). Mitigation has been considered as part of the iterative design process but as this mitigation 
is integral to the final layout, there is no difference between the assessed effects reported in the main body of 
this chapter and the residual effects. 

Limitations to Assessment 

6.5.35 The assessment of effects within this LVIA has been derived through the use of publicly available information 
only. Within such a large study area it is unfeasible to visit every single location from which the Proposed 
Development might be visible as illustrated on the ZTVs. The authors of the LVIA have, however, spent a 
considerable length of time ‘in the field’ and visited all important viewpoints and locations within the study area. 

6.5.36 Limitations to the use of ZTVs are set out in Table 6.2 above and the limitations in relation to photography, 
wireframes and photomontages are also set out in Appendix 6.2. 

6.6 Baseline Conditions 

Site Location 

6.6.1 The Proposed Development is located close to the town of Brora in the highlands of Scotland. The site is centred 
at OS Grid Reference 291546, 911173. The town of Brora lies 7.7km to the south-west of the site, with Helmsdale 
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located 11.5km to the north-east and Golspie located 12km to the south-west. The operational Gordonbush Wind 
Farm lies in proximity to the north-west of the site. 

6.6.2 The nearest main highway is the A9 which passes adjacent to the south-eastern boundary of the site, which is 
closely aligned with the railway line. The A897 passing approximately 7km to the north-east at its closest point. 
There are relatively few other roads close to the site, with the exception of single-track minor roads within Glen 
Loth to the east of the site and along Strath Brora to the west of the site. 

6.6.3 The location of the Proposed Development and associated study area is illustrated at Figure 6.1. 

Landscape Designations and Wild Land 

6.6.4 Landscape designations within 35 km of the Proposed Development with specific geographical limits are shown 
in Figure 6.2 and within 20km of the Proposed Development in Figure 6.3.  

International / National Landscape Designations 

6.6.5 There are no international landscape designations covering the site or located within the 35km study area.  

National Scenic Areas 

6.6.6 The Dornoch Firth National Scenic Area (NSA) is located approximately 23km south-west of the site at its closest 
point. Within the SNH report ‘The Special Qualities of the National Scenic Areas (2010)’ the special qualities of 
the Dornoch Firth NSA are stated as follows: 

▪ “The contrast between the enclosed west and the expansive east 

▪ Inhabited surrounds within a wilder backdrop of hills and moors 

▪ A wide diversity of woodland cover 

▪ A rich variety of alluvial lands, dunes and links 

▪ The ever-changing firth 

▪ The tranquillity of an undeveloped coastline 

▪ Migdale, a microcosm of the wider Dornoch Firth” 

6.6.7 Theoretical visibility of the proposed turbines is possible within the NSA, as illustrated by Figure 6.25, therefore, 
the effects upon the NSA are considered further in the chapter.  

Wild Land 

6.6.8 There are three areas of wild land located within the study area, namely Ben Klibreck - Armine Forest (35) 
approximately 4km to the north-west of the site at its closest point, Causeymire Knockfin Flows (36) 
approximately 8km to the north-east of the site at its closest point and East Halladale Flows (39) approximately 
33km to the north of the site at its closest point. 

6.6.9 The key attributes and qualities of the Ben Klibreck - Armine Forest Wild Land Area is set out as: 

▪ “An awe-inspiring simplicity of landform and landcover and a perception of ‘emptiness’, so that the peatland 

often seems greater than it is. 

▪ Arresting, isolated mountains rise up in stark contrast to surrounding peatland and glens, amplifying the awe-

inspiring qualities of each. 

▪ A remote interior where access involves long distances and lengthy time via penetrating glens or crossing over 

and around rugged landforms and waterbodies. 

▪ An extensive area of peatland with a prevailing strong sense of naturalness. 

▪ A secluded, elevated and remote interior plateau shielded by an outer rim of hills, in which there is a strong 

sense of solitude, sanctuary and risk.” 

6.6.10 The key attributes and qualities of the Causeymire – Knockfin Flows Wild Land Area is set out as: 

▪ “Awe inspiring simplicity of wide open peatland from which rise isolated, arresting, steep mountains. 

▪ Irregular peatland and dubh lochan, comprising a complex mix of hidden pools, bogs and lochans that 

contribute to perceived naturalness and limit access. 

▪ An extensive remote interior with few visitors in contrast to the margins of the area from which many people 

view into the WLA. 

▪ Wide glens containing meandering rivers that limit access and are often the focus for isolated historic 

features. Rolling, interlocking hills in the south containing remote, sheltered glens with limited visibility.” 

6.6.11 The key attributes and qualities of the East Halladale Flows Wild Land Area is set out as: 

▪ “An awe-inspiring simplicity of landscape at the broad scale, with a strong horizontal emphasis, ‘wide skies’ 

and few foci 

▪ A remote, discrete interior, with limited access and a strong sense of solitude 

▪ A rugged and complex pattern of hidden burns, lochans and pools at the local level, despite the landscape’s 

simple composition at the broad scale 

▪ A remarkably open landscape with extensive visibility, meaning tall or high features in the distance are clearly 

visible.” 

6.6.12 The assessment of Wild Land Areas is considered further within Appendix 6.5. 

Local Landscape Designations 

6.6.13 A review of all local landscape designations within the wider 35km study area, and the detailed 20km study area 
has been undertaken. The following designations are considered to be the most pertinent to the assessment. 

Special Landscape Areas 

6.6.14 The Highland Council identifies a series of 27 Special Landscape Areas (SLAs) which it notes are regionally valuable 
landscapes identified to protect and enhance landscape qualities and promote their enjoyment. 

6.6.15 There are a number of SLA’s located within the 35km study area, namely: 

▪ Loch Fleet, Loch Brora and Glen Loth SLA, which the site is located within; 

▪ Flow Country and Berriedale Coast SLA, located approximately 10km north-east of the site; 

▪ Ben Klibreck and Loch Choire SLA, located approximately 18km north-west of the site; and 

▪ Ben Griam and Loch nan Clar SLA, located approximately 18km north of the site.  

6.6.16 The Highland Council has produced ‘Assessment of Highland Special Landscape Areas (2011)’, which provides key 
landscape and visual characteristics, sensitivity to change and potential for landscape enhancement, amongst 
others. Further details in relation to each SLA is provided within Appendix 6.4, however, the Loch Fleet, Loch 
Brora and Glen Loth SLA is identified in the guidance as follows: 

“Location and Extent: Lying along the east coast of Sutherland, this area stretches from the southern slopes of 
Strath Ullie in the north to Loch Fleet in the south, including areas of coastal shelf and interior moorland and hills…  

…Overview: This is an area of rolling moorland hills, punctuated by a series of southeast orientated glens, straths 
and lochs, and edged to a narrow strip of farmed coastal shelf running along the shoreline. The character of this 
area is distinguished by its composition of contrasting landscape features – the contrasting landform, landcover 
and landscape pattern that empathise the distinction of each other” 

6.6.17 The Assessment also considered the ‘Key Landscape and Visual Characteristics’ and ‘Special Qualities’ of the SLA 
before identifying a series of matters relating to its ‘Sensitivity to change’ which included the following: 
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▪ “Additional large scale features could, in combination with the existing wind turbines and overhead electricity 

line to the west of the SLA, could diminish the perceived scale of the hills and their qualities of wildness and 

tranquillity. 

▪ Additional features within the moorland hills could appear to compromise the simplicity of the existing land 

cover and landform shape”. 

6.6.18 Although there is some theoretical visibility within the south-western most part of the Ben Klibreck and Loch 
Choire SLA as shown by Figure 6.25, this is mostly from a local high point namely Creag Mhor (713m AOD) and 
Armine Ben Armine (704m AOD)  peaks, with most of the SLA having very limited visibility. The SLA also stretches 
beyond 35km from the site at its furthest point. 

6.6.19 Similarly, despite being closer to the site, Flow Country and Berriedale Coast SLA has limited theoretical visibility 
over most of its area, with only areas of visibility close to the peaks of Beinn Dubhain (417m AOD) and Creag 
Scalabsdale (555m AOD), as well as Scaraben (626m AOD) and Morven (706m AOD) further to the north-east. The 
SLA also stretches beyond 35km from the site at its farthest point. 

6.6.20 Despite being located over 18km from the site, Ben Griam and Loch nan Clar SLA has some areas of theoretical 
visibility, in particular from the higher peaks of Ben Griam Mor (590m AOD) and Ben Griam Beg (580m AOD). 

6.6.21 The assessment of all SLAs within the study area is considered further in Appendix 6.4.  

Gardens and Designed Landscapes 

6.6.22 There are a number of gardens and designed landscapes (GDL) located within the 35km study area as shown on 
Figures 6.2 and 6.3, however, there are no GDLs within a 5km radius of the site.  

6.6.23 Dunrobin Castle GDL lies closest to the site at approximately 9km to the south-west at its closest point, which 
incorporates the castle and its associated formal grounds, as well as the wider grounds which is mostly plantation 
woodland, agricultural land and shoreline. The castle and gardens are not covered by any theoretical visibility as 
shown on Figures 6.25 and 6.26. North-eastern areas of the wider designated area is covered by some areas of 
theoretical visibility, however, views towards the proposed turbines would be limited by the woodland within 
and adjacent to the site. As a result, there would be no potential for significant effects, therefore, it is not 
considered further within this chapter. 

6.6.24 Langwell Lodge GDL and Dunbeath Castle GDL are located to the north-east of the site at approximately 21km 
and 29km respectively. There is no predicted theoretical visibility covering these areas, therefore, no potential 
for significant effects would arise and they have not been considered further within this chapter. 

6.6.25 Skibo Castle GDL is located approximately 26km south-west of the site. Due to the distance from the site and very 
limited visibility covering the area, it is not considered further within this chapter. 

6.6.26 GDLs are also considered within Chapter 7 Cultural Heritage and Archaeology. 

Conservation Areas 

6.6.27 There are a number of conservation areas located within the LVIA study area. Dornoch Conservation Area is 
located approximately 23km south-west of the site, as well as a number of other conservation areas located 
beyond 25km to the north and north-west including Portmahomack, Milton and Tain.  

6.6.28 Although this chapter would not specifically assess effects upon conservation areas, it is worth noting that the 
sensitivity of receptors would be higher in these locations.   

Published Landscape Character Descriptions  

6.6.29 A review was undertaken of the following published sources of information regarding regional landscape 
character, landscape value and landscape capacity: 

▪ National Landscape Character Assessment, (SNH, 2019); 

▪ Highland Council Onshore Wind Supplementary Guidance (THC, 2016) and Addendum (THC, 2017); and 

▪ Caithness and Sutherland Landscape Character Assessment (SNH, 1998). 

6.6.30 At this point, for clarity, it is necessary to distinguish between two terms that are frequently used in published 
guidance and this chapter. They originate from the ‘Guidelines for Landscape Character Assessment’ (Countryside 
Agency and SNH, 2002): 

▪ Landscape Character Types (LCTs) are defined as tracts of landscape, which have a generic unity of character 

due to the particular combinations of landform, land cover, pattern and elements. The same landscape 

character type can occur at several different locations throughout a study area; and 

▪ Landscape Character Areas (LCAs) are defined as discrete geographical areas of a particular landscape 

character type and can only occur at a single location. 

6.6.31 At a national level the whole of Scotland has now been characterised by the SNH National Landscape Character 
Assessment. At a local level the Proposed Development site falls within the landscape covered by the Caithness 
and Sutherland Landscape Character Assessment (CSLCA), (SNH, 1998). 

6.6.32 LCTs and LCAs as identified in the key landscape character assessments listed above are illustrated on Figures 6.4 
and Figure 6.5 (out to 35km and 20km respectively). Additionally, Figure 6.27 presents the LCTs and LCAs within 
20km overlaid on the Blade Tip ZTV. 

National Landscape Character Types Covering the Site 

6.6.33 In March 2019, SNH published an updated set of Landscape Character Type boundaries and descriptions, which 
includes mapping and descriptions which supersede earlier documents.  This is an online resource available on 
the SNH website (https://www.nature.scot/professional-advice/landscape/landscape-character-
assessment/landscape-character-assessment-scotland). Landscape character types of relevance to the site are 
set out below. 

6.6.34 A single LCT covers location of the proposed turbines, namely LCT 135: Rounded Hills – Caithness & Sutherland. 
The wider site area is also located within LCT 144 – Coastal Crofts & Small Farms and LCT 140 – Sandy Beaches 
and Dunes. 

Landscape Character Type 135: Rounded Hills – Caithness and Sutherland 

6.6.35 The key characteristics of this LCT are defined by SNH as follows:  

▪ “Rolling hills forming broad, subtly rounded summits but with some more pronounced hills also occurring, 

these often featuring steeper slopes along the coast or where truncated by deep glens.  

▪ Hills cut by numerous narrow burns and small lochans lie within dips, corries and on plateau summits.  

▪ Predominantly dense heather ground cover and moorland grasses, but also some areas of bog.  

▪ Fragments of broadleaf woodland in inaccessible locations.  

▪ Scarcely settled with a largely uninhabited interior and widely scattered crofts and farms on lower slopes 

adjoining straths and farmed landscapes.  

▪ Narrow glens and lower hill slopes often rich in archaeology with features such as standing stones, brochs 

and medieval townships.  

▪ Wind farms located in more accessible and generally lower rolling hills, either close to extensive forestry or 

the high voltage transmission line aligned broadly parallel to the south-east Sutherland coast.  

▪ Convex character of hill slopes limiting distant visibility and views of the hill tops when travelling through the 

landscape.  

▪ Views into the interior of the hills very restricted.  

▪ Strong sense of wild character can be experienced within the more remote and little modified parts of this 

landscape”.  

6.6.36 In relation to wind farms, the landscape character description text of the LCT states: 

https://www.nature.scot/professional-advice/landscape/landscape-character-assessment/landscape-character-assessment-scotland
https://www.nature.scot/professional-advice/landscape/landscape-character-assessment/landscape-character-assessment-scotland
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“Wind farm development is present within parts of this landscape character type, being generally associated with 
the more subtly undulating and lower hills set within the interior of these uplands.” 

Landscape Character Type 144: Coastal Crofts & Small Farms 

6.6.37 The key characteristics of this LCT are defined by SNH as follows:  

▪ Narrow, settled and farmed coastal fringe with subtle variations in topography, from long stretches of 

strongly contained coastal shelves and raised beaches, to smaller pockets at river mouths and squeezed 

between dunes and areas of Cnocan – Caithness & Sutherland.  

▪ Pastures and occasional arable fields, most often divided by post and wire fences, with the division of fields 

marked by crop colour and texture rather than boundaries.  

▪ Low stone walls enclosing fields on the shelf above the High Cliffs and Sheltered Bays between Dunbeath and 

Wick.  

▪ Little woodland within the more exposed east and north Caithness coasts.  

▪ Small woodlands and clumps of trees present at the outlet of more sheltered straths or along the eastern 

shores of Kyle of Tongue and Loch Eriboll.  

▪ Settlement most concentrated where this Landscape Character Type broadens at the mouths of major rivers 

along the east coast, where larger farms and crofts are concentrated.  

▪ Small, hunkered-down croft houses and outbuildings loosely clustered or sometimes aligned in a linear fashion 

on the top of terraces or ridges above the coast or a river floodplain.  

▪ More dispersed settlement pattern on the east coast to the north of Brora.  

▪ Newer housing most evident to the south of Brora with larger modern houses often infilling spaces between 

older croft houses and contrasting with the size and form of these original buildings.  

▪ A number of settlements, often located at bridging points and at the junction with the straths, many with 

harbours particularly on the east coast of Sutherland and Caithness.  

▪ Major communications routes on the east coast including the A9, the railway and transmission line aligned 

along the edge of this landscape.  

▪ A number of historic sites including churches, castles, mills and cemeteries.  

▪ Highly visible landscape, seen from major roads and, on the east Sutherland coast, the railway.  

▪ Complex visual composition of views tending to focus on the detail of houses, field patterns and crops, yet 

with the wider context of backdrop hills and sea adding diversity. 

Landscape Character Type 140: Sandy Beaches and Dunes 

6.6.38 The key characteristics of this LCT are defined by SNH as follows:  

▪ Near continuous stretch of sandy beach between the Dornoch Firth and Brora.  

▪ Low shingle ridges backing many of these sandy beaches and forming the base for dune systems.  

▪ Large sand banks, splayed sandy beach and spit occurring at the mouth of the Dornoch Firth, backed by low 

dunes and expansive grassy links.  

▪ Wide plain covered with gorse, heather and rough grazing land at Cuthill Links in the Dornoch Firth,  

▪ Shingle bars at the mouth of Loch Fleet.  

▪ Undulating machair abutting dunes and dune slacks along parts of the east Sutherland coast, with golf 

courses occupying some of these areas.  

▪ Post-glacial raised shorelines backed by relict cliffs to the north of Brora with the sandy beach being narrow 

in this area.  

▪ Long gently curved sandy arcs of Sinclairs Bay and Dunnet Bay in Caithness.  

▪ Striking complex landscape pattern at Torrisdale Bay. 

▪ The long sandy beach at Balnakeil, with extensive dune system and machair.  

▪ Remoteness of Sandwood Bay in west Sutherland.  

▪ Focus for recreation with camp sites, caravan parks and car parks located close to more accessible areas of 

coast with golf courses present where links and machair areas are more extensive.  

▪ Many small crofting communities located on the fringes of beaches, particularly in north and west Sutherland.  

▪ Castles with historic gardens and designed landscapes, as well as prehistoric brochs and cists, cairns, and hut 

circles.  

▪ Strong sense of space, light and exposure, and extensive visibility on the larger and more open stretches of 

sandy beach.  

▪ Contained smaller beaches on the north coast with views focused along the beach to rocky headlands and out 

to sea to near shore islands. 

▪ Strong contrast of the white/pale pink sands of the beaches in the north-west with surrounding darker cliffs 

and moorland.  

▪ Wildness character to of all these seascapes, more intensely experienced on the more remote beaches along 

the north and west coasts of Sutherland. 

Local Landscape Character Types / Areas Covering the Site 

6.6.39 Within the CSLCA a single LCT covers the location of the proposed turbines, namely LCT 2 - Moorland Slopes and 
Hills. Key characteristics of this LCT are as follows:  

▪ This landscape comprises sloping open moorland, which usually undulates or gradually rises to form broad 

hills. The convex character of the slopes tends to limit distant visibility and views of the hill tops from their 

base.  

▪ The tops of hills or plateaux tend to be spaced far apart and of a similar height; this means that it is generally 

difficult to discern their relative elevation – no one point tending to be more visually dominant than the other, 

creating numerous minor foci. From the high points, aerial views reveal the interlocking arrangement of the 

moorland landform. 

▪ Towns, estates, crofts and farms, and infrastructure routes tend to be concentrated along the straths and 

coastline and the edge of this landscape character type. In these areas, there are often small pockets of 

shelter, gentle slopes and free drainage which has facilitated the improvement of agricultural land. The 

interior of the landscape remains largely uninhabited, typically inaccessible to vehicles and grazed extensively 

by deer. 

▪ Fragment of broadleaf woodland exist within some parts of this landscape character type; these mainly 

comprise birch or rowan species, with some bits of alder, willow and aspen…. 

▪ Coniferous plantations form a key landscape characteristic within some areas of moorland slopes and hills. 

They tend to be located to access routes and upon the foot slopes in order to utilise free drainage… 

6.6.40 In relation to wind energy development, the LCT provides guidance upon the placement of a wind farm within 
the LCT and as an overview, states: 
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“This landscape type may be favoured for windfarm development on account of its typically high wind speeds, its 
open space and the presence of 33 and 132kV powerlines within some areas. A windfarm will relate to the exposed 
and wind dominated character of this landscape, and may appear as a positive, futuristic-looking and sculptural 
addition. However, it may also conflict with the sense of remoteness and ‘wild land’ character of many locations, 
particularly if a development requires associated facilities such as access tracks and substations. 

It is invariably difficult to locate numerous wind turbines within this landscape without creating a confusing visual 
image, on account of the variable nature of the sloping landform.” 

6.6.41 Due to the age of the CSLCA in comparison to the SNH National Landscape Character Assessment and the accuracy 
of mapping available in support of the CSLCA, landscape character types have not been considered further in this 
chapter. Instead, the chapter focusses upon the SNH National Landscape Character Types.  

Landscape Character Types considered in Detail in this LVIA 

6.6.42 In order to consider the indirect effects of the Proposed Development on landscape character national LCTs within 
35km of the Proposed Development have been illustrated at Figure 6.4, and those located within 20km are 
illustrated at Figure 6.5. The LCTs within 20km have also been overlaid on the ZTV at Figures 6.27. 

6.6.43 An initial sieving exercise has been undertaken to determine which LCTs require detailed consideration in this 
chapter. The intention has been to ensure that the level of attention given to each character type is proportionate 
to the likelihood of significant effects arising. The discussion below summarises the process followed in deciding 
which character types have the potential to experience significant effects and hence to scope out various 
character types from further consideration.  

6.6.44 Taking into consideration that the defining elements of landscape character as experienced at any given location 
in the assessment study area are most commonly derived from features of the landscape in relative proximity, 
aside from hill summits, it has been considered appropriate and proportionate to focus attention on character 
types located within 20km of the Proposed Development.  

6.6.45 This is not to suggest that the turbines would not be visible from certain locations beyond 20km in all directions 
and in some cases, there will be minor effects on landscape character. However, it should be acknowledged that 
at any given location in a landscape, the physical and perceptual characteristics of the landscape in the immediate 
vicinity have a far greater impact on the sense of landscape character than distant features no matter how tall 
they may be. 

6.6.46 Figure 6.27 illustrates the character types within 20km overlaid on the ZTV reveals that even within this distance 
there are certain character types from which there would be no or almost no visibility of the Proposed 
Development. Table 6.3 lists all LCTs within the 20km study area and considers whether the potential effects upon 
landscape character should be assessed in more detail within the report.  

6.6.47 Due to the fact that there are a number of separate tracts of LCT 135: Rounded Hills – Caithness & Sutherland 
within 20km of the site, and in order to aid the reader, they have been identified as different areas in this 
assessment, identified by letters A through to H, so that further clarity and detail is achieved through the 
assessment process.  

Table 6.3 – National Landscape Character Types Considered in Detail 

Landscape 
Character Type 

Location in relation to site Consideration of Effects upon LCT Considered in 
Further Detail 

135: Rounded 
Hills – Caithness & 
Sutherland 

Area A - Part of the site and 
extending to north, east and 
west of site. 

Part of the site and all proposed 
turbines are located within the LCT. 
Direct effects upon landscape 
character. 

Yes 

Area B - To the south-west of 
site, approximately 6km at 
its closest point. 

Large amount of theoretical visibility 
covering higher ground in particular. 

Yes 

Landscape 
Character Type 

Location in relation to site Consideration of Effects upon LCT Considered in 
Further Detail 

Area C - To the north-east of 
site, approximately 7.5km at 
its closest point. 

Large amount of theoretical visibility 
covering higher land in particular, 
although not of every proposed 
turbine. 

Yes 

Area D - To the south-west of 
site, approximately 11km at 
its closest point. 

Limited theoretical visibility on higher 
ground only.  

No 

Area E - To the north-west of 
site, approximately 14km at 
its closest point. 

Some theoretical visibility covering 
higher land. 

Yes 

Area F - To the south-west of 
site, approximately 17km at 
its closest point. 

Some theoretical visibility covering 
higher land, however, most of the LCT 
is beyond 20km. 

No 

Area G - To the south-west of 
site, approximately 18km at 
its closest point. 

Limited or no theoretical visibility. No 

Area H - To the north-west of 
site, approximately 18km at 
its closest point. 

Some theoretical visibility covering 
higher land, however, most of the LCT 
is beyond 20km and with limited 
theoretical visibility. 

No 

144: Coastal 
Crofts & Small 
Farms 

Part of the site and 
extending to east and south-
west of site. 

Part of the site located within the LCT, 
but not the proposed turbines. Indirect 
effects upon landscape character. 

Yes 

To the north-east of site, 
approximately 17.5km at its 
closest point. 

No theoretical visibility. No 

140: Sandy 
Beaches and 
Dunes 

Part of the site and 
extending to east and south-
west of site (3 areas). 

Part of the site located within the LCT, 
but not the proposed turbines. Indirect 
effects upon landscape character. 

Yes 

To the south-west, south-
west of Golspie, 
approximately 12km at its 
closest point. 

No theoretical visibility. No 

To the south-west, 
approximately 17km at its 
closest point. 

Theoretical visibility covering this 
narrow LCT. 

Yes 

134: Sweeping 
Moorland and 
Flows 

To the north, north-west and 
south-west, approximately 
3km to the north-west at its 
closest point. 

Large amount of theoretical visibility 
covering higher land in particular.  

Yes 
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Landscape 
Character Type 

Location in relation to site Consideration of Effects upon LCT Considered in 
Further Detail 

To the north-east, 
approximately 16km at its 
closest point. 

Limited or no theoretical visibility. No 

142: Strath – 
Caithness and 
Sutherland 

To the west, approximately 
4km at its closest point. 

Limited theoretical visibility to the 
south-east of LCT, however, theoretical 
visibility further to the north-west.  

Yes 

To the north and north-east, 
approximately 6km at its 
closest point. 

Limited or no theoretical visibility. No 

To the south-west, 
approximately 10km at its 
closest point. 

No theoretical visibility. No 

To the north-east, 
approximately 18km at its 
closest point. 

No theoretical visibility. No 

To the south-west, 
approximately 16km at its 
closest point. 

Limited or no theoretical visibility. No 

141: High Cliffs 
and Sheltered 
Bays 

To the north-east, 
approximately 14km at its 
closest point (2 areas). 

No theoretical visibility. No 

138: Lone 
Mountains 

To the north-east, 
approximately 17km at its 
closest point. 

Limited theoretical visibility from areas 
of higher land only and from over 17km 
from site. 

No 

146: Coastal 
Farmland and 
Woodland 

To the south-west, 
approximately 9km at its 
closest point. 

Limited or no theoretical visibility. No 

To the south-west, 
approximately 18km at its 
closest point. 

Theoretical visibility, limited by 
woodland coverage. 

No 

145: Farmed and 
Forested Slopes 
with Crofting 

To the south-west, 
approximately 18km at its 
closest point. 

Limited or no theoretical visibility. No 

6.6.48 All those character types/areas with ‘Yes’ stated in the right-hand column of Table 6.3 are considered further in 
the chapter, however, all others it is predicted that there would be no potential for significant effects, therefore, 
they are not considered further within this chapter. 

Local Landscape Descriptions and Character Appraisal 

6.6.49 A plan illustrating the landscape features/elements within the site and its immediate context (5km radius of the 
turbines) is provided in Figure 6.7. The following discussion provides an overview of the physical and perceptual 

characteristics of the site and immediately surrounding landscape without particular reference to established 
landscape character type/area boundaries. 

Landform and Topography  

6.6.50 The site and immediate surroundings vary between the low-lying coastal areas to the south-east and steep sided 
hills to the north-west. Land rises gently adjacent to the Moray Firth from sandy beaches with occasional rocky 
outcrops, up to pastural fields interspersed with areas of scrub. Land gently rises up towards the A9 with 
agricultural land continuing to the north-west of the road.  

6.6.51 Land becomes progressively steeper north-west of the A9 once within the site, turning into open moorland, with 
watercourses creating localised valleys through the hillsides and rising to localised summits of between 280m 
AOD to 312m AOD. Land continues to rise further to the north-west, with steep valleys creating a series of local 
peaks, the highest of which reaching 545m AOD to the north-west of the site, as well as Col-bheinn rising to 542m 
AOD (trig point at 538m AOD), with the peak located on the western site boundary. Steep rocky outcrops are 
located along the eastern boundary which fall towards Sletdale Burn and Loth Burn.  

6.6.52 Beyond the site, the pattern of landform adjacent to the Moray Firth continues, with areas of gently rolling 
farmland being generally wider to the north-east and south-west of the coast, either side of the site. To the north, 
west and east of the site, steeply sided open moorland continues, with occasional steep sided valleys 
incorporating single track roads providing links to local properties and settlements. A distinct rounded hill named 
Beinn Smedrail (486m AOD) is located approximately 2.5km to the west of the site, which is a notable landform 
within the landscape. 

Watercourses and Drainage 

6.6.53 Within the site there a number of watercourses, with most originating from higher land within the site.  

6.6.54 Kintradwell Burn originates along the eastern boundary to the north of Col-bheinn and flows towards the 
coastline incorporating Badenahauglish Burn and outfalling into the Moray Firth close to the Kintradwell property. 
Other smaller watercourses to the south of the site, also originate and flow directly into the Moray Firth and 
include Allt Garbh-chlais, Allt Choll and Allt na Cuile. 

6.6.55 Sletdale Burn originates from a number of small tributaries to the north of the site from higher ground, before 
forming a more substantial water course set between a steep sided rocky valley, which defines the north-eastern 
and eastern site boundary. Smaller tributaries located to the east and south-east of the site, including Allt a Choire 
Riabhaich, Allt a’ Bhuic and Allt a’ Chrionaich flow from higher ground into Sletdale Burn. To the south-east of the 
site Sletdale Burn flows into Loth Burn and discharges into the Moray Firth close to Lothbeg Point.  

Vegetation 

6.6.56 The site is predominantly moorland with areas of scattered woodland and scrub, mainly to the south and south-
east, located close to residential properties, watercourses, roads and the coastline.  

6.6.57 Numerous tree groups/stands are located adjacent to the A9 to the south-west of the site, including a mix of 
deciduous and evergreen species, which are predominately located around residential properties, particularly 
surrounding Kintradwell. Elsewhere along the A9, scrub including bracken, gorse and small trees is present.  

6.6.58 The surrounding landscape follows a similar landscape pattern, with the exception of a large scale coniferous 
woodland plantation adjacent to the south-eastern site boundary, east of Loth Burn along Glen Loth. 

Built Infrastructure  

6.6.59 A number of residential properties are located adjacent to the site boundary including their associated outdoor 
or agricultural buildings. These properties are all located adjacent to the A9 to the south-east of the site. 
Kintradwell Farmhouse and Ballinreach are properties which have been deliberately excluded from the site 
boundary area.  

6.6.60 The A9 runs adjacent to the site, as does the railway line, both of which follow lower lying land close to the Moray 
Firth. The Glen Loth Road is also located within the site to the south-east, situated at the bottom of Glen Loth, 
which then leaves the site and crosses open moorland eventually linking to the A897 at Kildonan. 
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6.6.61 Gordonbush Wind Farm is located to the north-west of the site. Brora is located to the south-west of the site, 
with Lothmore located to the east adjacent to the A9.  

Sensory and Perceptual Characteristics 

6.6.62 The site lies adjacent to the A9 road corridor and railway line, which provides transport linkages between 
Inverness to the south and towns such as Thurso, Wick and John O’ Groats to the north. This is characterised as 
a busy corridor with the focus upon the coastline and views over the Moray Firth. 

6.6.63 Most of the site forms part of a wider area characterised by simple large scale steep hills covered in moorland 
and with numerous steeply sided glens incorporating narrow winding roads with sparsely located properties. The 
hills provide a sense of remoteness, in contrast with the adjacent coastline. 

6.6.64 The Gordonbush Wind Farm with associated access tracks is a man-made feature located close to the north-
western site boundary, which already provides the local landscape with the characteristics and influence of wind 
energy development to some degree. 

Forces for Change in the Landscape 

6.6.65 It is helpful to consider the future forces for change in the baseline landscape in order for the landscape effects 
of the Proposed Development to be set in context. 

6.6.66 The operational Gordonbush Wind Farm lies adjacent to the site and currently forms part of the baseline 
environment. Should the Gordonbush turbines be decommissioned during the operational life of the proposed 
scheme, this would represent a change to the baseline environment and its landscape character.  

6.6.67 An application for the extension to the existing Gordonbush Wind Farm has recently been granted, with the 
construction of this wind farm commencing and with its subsequent operation further influencing the baseline 
environment and its landscape character. However, for the purposes of the main assessment provided, the 
Gordonbush Extension has not been considered to form part of the baseline landscape. This is discussed 
separately in the cumulative assessment in section 6.12. 

6.6.68 Within the wider landscape, there are other commercial scale wind energy developments proposed or being 
considered at scoping which, if consented, would alter the existing nature of the landscape. In accordance with 
the approach advocated in GLVIA3, these schemes are not considered in the baseline against which the Proposed 
Development is assessed. However, should these schemes be consented in the coming years there would be a 
further influence of wind energy development upon the landscape character of the study area.  

Visual Receptors 

6.6.69 Due to the height of the proposed turbines and the undulating landform in the surrounding study area, there is 
the potential for the Proposed Development to be visible over longer distances in several directions. However, at 
an early stage in the assessment, it was determined that there was little potential for the development to result 
in any notable visual effects at distances over 35km from the site and furthermore that with distance from the 
site, the likelihood of significant visual effects occurring incrementally decreases. Therefore, whilst the study area 
for this LVIA extends out to 35km and the various figures which accompany this report illustrate a 35km study 
area, sensitive visual receptors are identified with a decreasing level of detail with distance from the site. 

6.6.70 Interpretation of the ZTVs (Figures 6.11 to 6.22) assisted to identify potentially sensitive visual receptors of the 
Proposed Development. Principal visual receptors within the 35km study area are illustrated by Figure 6.6 and 
are overlaid with the blade tip ZTV within 20km on Figure 6.24 and are identified below. 

Residential Receptors and Settlements 

6.6.71 Residential visual receptors have been identified in bands of distance from the nearest turbine with a greater 
level of detail provided in relation to properties nearest to the Proposed Development. It is however recognised 
that there would be views from individual properties and clusters of properties throughout the study area.  

Residential Properties within 2km 

6.6.72 There are no residential properties within 2km of the proposed turbines. Therefore, in line with The Highland 
Council’s Scoping Opinion and TGN 02/19, a Residential Visual Amenity Study has not been undertaken. 

Properties between 2km and 5km 

6.6.73 Beyond 2km of the proposed turbines, there are numerous small settlements, as well as isolated farmsteads and 
dwellings, many located along the A9 and various other minor roads to the south-west, south and south-east of 
the site. Those located within the ZTV for the Proposed Development as illustrated by Figure 6.24, are considered 
to have potential for views towards the scheme and will be discussed further within the assessment, which are 
as follows: 

▪ Properties at Clynemilton; and 

▪ Crackaig. 

6.6.74 Those settlements or properties with no theoretical visibility have not been considered further within this 
chapter, and are as follows: 

▪ Properties at Gordonbush; 

▪ Oldtown Cottages; 

▪ Properties at Lothbeg; 

▪ Ballinreach; 

▪ Properties at Kintradwell, including farm, cottages and lodge; and 

▪ Crackaig Crofts. 

Settlements between 5km and 20km 

6.6.75 There are a number of small settlements and villages in between 5km and 20km of the site. Those which are 
theoretically visible as shown by Figure 6.24 are considered to have potential for views towards the scheme and 
will be discussed further within the assessment. Those settlements are as follows: 

▪ Achrimsdale and East Clyne, Brora, located approximately 5km to the south-west of the site; 

▪ Dalchalm and Greenhill, Brora, located approximately 6km to the south of the site; 

▪ Clynelish/West Clynelish, Brora, located approximately 7km to the south-west of the site; 

▪ Brora, located approximately 7.7km to the south of the site; 

▪ Doll, located approximately 8km to the south-west of the site; 

▪ Kildonan, located approximately 8km to the north of the site; 

▪ Knockarthur, located approximately 14km to the south-west of the site; 

▪ Kinbrace, located approximately 18km to the north of the site; 

▪ Littleferry, located approximately 17.5km to the south-west of the site; and 

▪ Skelbo, located approximately 19km to the south-west of the site. 

6.6.76 Due to the limited theoretical visibility and in some cases no visibility within a number of these settlements, it is 
considered that there would be no potential for significant effects and therefore, they are not considered further 
within this chapter. Such settlements include: 

▪ West Clyne, Brora; 

▪ Lothmore (including Kilmote); 

▪ Culgower; 

▪ Portgower; 

▪ Golspie; 
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▪ Backies; 

▪ Little Torboll; 

▪ Pittentrail; 

▪ Balclaggan; 

▪ Little Rogart; 

▪ East Langwell; 

▪ West Langwell; 

▪ Dalreavoch; 

▪ Rogart; 

▪ Balnacoil; 

▪ Helmsdale; 

▪ Ousdale; 

▪ Torrish; and 

▪ Kilphedir. 

Settlements beyond 20km  

6.6.77 Beyond 20km and within the wider 35km study area, there are a number of settlements and towns. Those with 
potential theoretical visibility, are considered further within the chapter, and include: 

▪ Embo, located approximately 21km to the south-west of the site; 

▪ Dornoch, located approximately 23km to the south-west of the site; 

▪ Tain, located approximately 32km to the south-west of the site; 

▪ Portmahomack, located approximately 27km to the south of the site; and 

▪ Inver, located approximately 29km to the south-west of the site. 

6.6.78 Due to there being limited theoretical visibility and in some cases no visibility within a number of settlements 
beyond 20km of the site, it is considered that there would be no potential for significant effects and therefore, 
they are not considered further within this Chapter. Such settlements include: 

▪ Hilton; 

▪ Balintore; 

▪ Hill of Fearn; 

▪ Edderton; 

▪ Ardgay; 

▪ Bonar Bridge; 

▪ Lairg; 

▪ Latheronwheel; and 

▪ Dunbeath.  

Long Distance Walking Routes 

6.6.79 There are no long distance routes within the 35km study area. 

Recreational and Cycling Routes 

6.6.80 There are no routes within 2km of the site. The location of routes within the 35km study area are shown on Figure 
6.6 and set out below. 

6.6.81 National Cycle Network (NCN) Route 1 runs through the study area close to Lairg, approximately 31km to the 
west of the site. There is limited theoretical visibility along this route, such that there would be no potential for 
significant effects and therefore, it has not been considered further within this chapter. 

6.6.82 The John O’ Groats Trail is a local walking route between Inverness and John O’ Groats which follows the eastern 
coastline. The route is split into numerous stages, the closest to the site being Stage 6 – Golspie to Brora and 
Stage 7 – Brora to Helmsdale. Due to the theoretical visibility along parts of the route and proximity to the site, 
the John O’ Groats Trail is assessed further in this chapter. 

6.6.83 The North Coast 500 route is a 516 mile long driving route within the Highlands, which starts and finishes at 
Inverness. The route is located along the A9, adjacent to the south-eastern boundary of the site. Due to the 
theoretical visibility along parts of the route and proximity to the site, the North Coast 500 route is assessed 
further in this chapter. 

6.6.84 The Highland Wildcat bike trails are located to the north-west of Golpsie and approximately 11km south-west of 
the site at their closest point. The trails are graded, dependent upon their difficulty and are mostly located within 
woodland. Part of the Black Trail circles the high point of Ben Bhraggie at approximately 13km from the site, with 
views possible over the surrounding landscape, including towards the site. The Black Route of the Highland 
Wildcat bike trails is considered further within this chapter, with all other bike routes not considered further. 

6.6.85 The Brora Village Trail is a short walking route around the village with numerous information boards, taking in 
the historic buildings, beaches, River Brora and the harbour. The route includes two panoramic viewing 
opportunities from the same location, one offering views toward the Tarbat peninsula and Moray coastline and 
the other towards Ben Bhraggie. Although the views do not focus upon the site, opportunities to look towards 
the site are possible. The trail is considered further within this chapter. 

Core Paths 

6.6.86 Within the 35km study area, there are inevitably numerous core paths and other routes and it would be 
impossible to describe them all in this chapter. Therefore, core paths are considered within a 5km radius of the 
site and are shown overlaid with the blade tip ZTV on Figure 6.24.  

6.6.87 There are no core path routes within the site.  

6.6.88 The closest core path to the site is The Drove Road (ref: SU06.03), a 5.6km route located approximately 4.5km to 
the south-west from the nearest proposed turbine. The route provides a link between East Clyne and Old Town 
near to Gordon Bush. Due to the limited visibility of the proposed turbines from this route, the Core Path is not 
considered further within this chapter. 

6.6.89 No other routes are located within 5km of the proposed turbines, however, a number of other routes beyond 
5km of the proposed turbines are located close to Brora, including adjacent to the River Brora and Loch Brora. 
Out of these routes, there is limited theoretical visibility from the Core Path named Doll Bridge – Loch Brora (ref: 
SU06.14), therefore it is not considered further in this chapter. However, there is theoretical visibility along parts 
of other Core Paths, and therefore, the following will be considered in the chapter, as follows: 

▪ Loch Brora – West Track (ref: SU06.02), approximately 5.5km south-west of the site at its closest point; 

▪ North Brora River (ref: SU06.11), approximately 7.5km south-west of the site at its closest point; and 

▪ Brora Links, Dalchalm routes (ref: SU06.07/ SU06.08/ SU06.09/ SU06.10), approximately 5.5km south of the 

site at their closest point. 
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Road and Rail Network 

6.6.90 An extensive network of major and minor roads traverse the landscape within the 35km study area. 

A Roads 

6.6.91 There are no motorways located within 35km of the site, however, other notable major routes include: 

▪ A9; 

▪ A897;  

▪ A839; 

▪ A836; and 

▪ A949. 

6.6.92 The A9 provides a link between Thurso to Inverness and beyond and passes through Brora to the south-west of 
the site, as well as running adjacent to the south-eastern site boundary. The A897 provides a link between 
Helmsdale and Melvich and is located approximately 7km north-east of the site at its closest point. The A949 
provides a link between Bonar Bridge to Dornoch and is located approximately 24km south-west of the site. 
Further assessment is provided for the A9, A897 and A949. 

6.6.93 From the following A roads, there would be no potential for significant effects and therefore, they are not 
considered further within this chapter: 

▪ A839 - as there is very limited theoretical visibility from the road; 

▪ A836 – as the road is over 30km from the site with very limited theoretical visibility from the road; and 

▪ A838 - as the road is over 30km from the site with very limited theoretical visibility from the road.  

B Roads 

6.6.94 There are a number of ‘B’ roads within the 35km study area that provide access to villages and smaller 
settlements. 

6.6.95 The B871 is the only B road within 20km of the site, located approximately 18km to the north-west at its closet 
point. Due to the theoretical visibility covering the road, the road is assessed further within this chapter.  

6.6.96 The B9168 provides a link between the A9 and Dornoch and is located approximately 21km to the south-west of 
the site at its closest point. Due to the theoretical visibility covering the road, the road is assessed further within 
this chapter. 

6.6.97 The B9174 is located within Tain, providing a connection between the A9 and the centre either side of the 
settlement. Due to the theoretical visibility covering the road, the road is assessed further within this chapter. 

6.6.98 The B9165 provides a connection from the A9 to Portmahomack, via Hill of Fearn. Due to the theoretical visibility 
covering some parts of this road, it is assessed further within this chapter. 

6.6.99 The B9166 provides a road connection between Hill of Fearn and Balintore, a village beyond the study area. The 
road has limited theoretical visibility along its route, therefore is not considered further within this chapter. 

6.6.100 The B873 is located approximately 32km to the north-west of the site and the B864 approximately 31km to the 
west at its closest point. Both have no theoretical visibility covering them, therefore, have not been considered 
further within this chapter.  

6.6.101 The B9176 is located approximately 35km to the south-west of the site in proximity to Ardgay. The road is covered 
by some theoretical visibility, however, due to its distance from the site and vegetation adjacent to the road 
limiting outward views, the road is not considered further within this chapter. 

Minor Roads 

6.6.102 The chapter considers the effects upon appropriate minor roads, and other minor roads, where there is potential 
for significant visual effects within 20km of the site.  

6.6.103 A minor road passes to the east of the site between the A9 at Lothbeg to the A897 to the north-east of the site, 
through Glen Loth. Despite the road’s proximity to the site, including a short section located within the site 
boundary, intervening landform limit any theoretical visibility from the road and therefore, it is not considered 
further in this chapter. 

6.6.104 A minor road between Brora and Balnacoil follows the north-eastern edge of Loch Brora and is located 
approximately 4.5km from the nearest proposed turbine at its closest point. Despite its proximity, the road is 
located within a steep sided valley and therefore, there is limited visibility towards the Proposed Development. 
The minor road has therefore not been considered further within the chapter.  

6.6.105 The minor road from Balnacoil continues, following the River Brora towards Knockarthur and East Langwell. Along 
this valley, theoretical visibility is possible towards the Proposed Development, and therefore, this section of the 
minor road is considered further in the chapter.  

6.6.106 The same minor road from Knockarthur extends further from the village towards Pittentrail. There would be 
limited visibility from this route, therefore, there would be no potential for significant effects, and it has not been 
considered further within this chapter 

6.6.107 A minor road provides a link between Golspie and Knockarthur via Backies. Apart from within Knockarthur, which 
is assessed separately under settlements, there is limited or no visibility along this route and therefore, it is not 
assessed further in the chapter.  

6.6.108 There are a number of minor roads close to settlements or providing links to residential properties, particularly 
in proximity to Brora. These minor roads between properties have been considered further under settlements, 
rather than from these individual roads. 

Rail Network 

6.6.109 A railway route is located within the study and passes close to the south-east of the site, to the north of Brora. 
The route is shown on Figure 6.6, which is shown winding through the landscape, avoiding higher ground either 
running adjacent to the coastline, set within valleys or located on low lying ground. There are a number of local 
stations within the study area, the closest being Brora rail station in the centre of the settlement. 

6.6.110 Although most of the rail route is outwith ZTV coverage, there are certain locations where views towards the 
Proposed Development may be possible, therefore, it is assessed further within the chapter. 

Centres of Recreational and Tourism Activity 

6.6.111 As previously mentioned, the coastline forms an important emphasis for recreational activities including driving 
routes such as the North Coast 500 route and for walking, including the John O’ Groats Trail. The A9 can also form 
part of the cycling route between Lands’ End and John O’ Groats, however, often this section of coastline is missed 
for more scenic routes and to avoid the A9. The North Coast 500 route and John O’ Groats Trail are considered 
further in this chapter under recreational routes. 

6.6.112 Brora village is a local hub with local accommodation, shops and heritage centre as well as providing attractive 
sandy beaches. As previously stated, the village benefits from ‘The Brora Village Trail’ and also houses Brora Golf 
course which is one of a series of courses which attracts visitors to the area. Brora Beach to the east of the village 
and golf course is also a local attraction. The Clynelish Distillery and Visitors Centre is located to the north-west 
of the village, approximately 6km south-west of the site and provides guided tours of the distillery. The golf 
course, beach and the distillery are considered further in the LVIA, with The Brora Village Trail and village 
considered under different headings within the chapter. 

6.6.113 Dornoch and Tain lie to the south-west of the site, both acting as tourist hubs with historic centres, attractive 
beaches in the case of Dornoch and highly regarded golf courses. Both settlements, as well as the beach and golf 
course within Dornoch have been considered further in this chapter. 

6.6.114 Both the settlements of Embo and Portmahomack have local beaches which are attractive to local tourists, 
therefore, they have been considered further in the chapter. 
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Assessment Viewpoints 

6.6.115 The following table sets out the 18 viewpoints to be assessed. These viewpoints have been derived through desk 
based and on-site analysis, interpretation of ZTVs and through consultation with statutory consultees. 

6.6.116 The viewpoints are considered to be representative of the range of views towards the Proposed Development. 
They are not intended to cover every single possible view but are representative of a range of distances from the 
site and receptor types (e.g. residents, walkers, road users). 

6.6.117 Table 6.4 identifies the 18 assessment viewpoints. The locations of these assessment viewpoints are illustrated 
on Figure 6.23. 

6.6.118 Appendix 6.3 provides a baseline description of the view from each assessment viewpoint followed by a detailed 
analysis and assessment of effects on the viewpoint (VP). 

Table 6.4 – Assessment Viewpoints 

VP no. Location OS Grid Ref Distance to 
nearest turbine 

Receptor Type 

1 Doll 288433, 903280 8,389m (T8) Residents/ Road 
Users 

2 Lower Brora 290972, 903629 8,085m (T13) Residents/ Road 
Users/ Recreational 

3 Victoria Road (A9), North 
Brora 

290516, 904608 7,166m (T13) Residents/ Road 
Users 

4 Beinn Dhorain 292880, 915398 3,864m (T14) Recreational  

5 Creag nam Fiadh 284109, 923704 11,076m (T1) Recreational 

6 Hope Hill 277863, 918873 12,072m (T3) Recreational  

7 Track to Ben Armine 
Lodge 

275707, 913983 12,916m (T3) Recreational 

8 Brora to Rogart minor 
road near Sciberscross 

278487, 910447 10,404m (T8) Residents/ Road 
Users/ Recreational 

9 Brora to Rogart minor 
road near Dalreavoch 

275548, 909120 13,513m (T8) Residents/ Road 
Users/ Recreational 

10 Craggie Beg 273827, 908175 15,392m (T8) Residents/ 
Recreational 

11 Ben Horn 280899, 906400 9,508m (T8) Recreational 

12 Ben Bhraggie 281328, 901030 13,005m (T8) Recreational 

13 Viewing Point, on minor 
road near Skelbo Castle 

279274, 895364 18,886m (T8) Recreational / Road 
Users 

14 Dornoch, coastal 
footpath near Royal 
Dornoch Golf Club 

280732, 889652 23,448m (T8) Residents/ 
Recreational 

15 Portmahomack 291536, 884818 26,905m (T13) Residents/ Road 
Users/ Recreational 

16 Dornoch Bridge (A9) 274785, 886443 28,860m (T8) Road Users / 
Recreational 

17 A897, Kinbrace 286456, 930659 17,005 (T1) Road Users / 
Recreational 

18 B871 273582, 939950 30,407 (T1) Road Users 
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Wireframes 

6.6.119 In addition to the 18 assessment viewpoints, a series of additional wireframes have been prepared and included 
at Appendix 6.6. These images were used to assist with the assessment of potential impacts on visual receptors 
in the wider study area, including effects upon Wild Land Areas and Special Landscape Areas as detailed in 
supporting appendices.  

Table 6.5 – Assessment Viewpoints 

VP no. Location OS Grid Ref Distance and Direction 
to nearest turbine 

A Meall a Phiobaire 269198, 915164 19.5km – West 

B Creag Mhor 269844, 923996 21.5km – North-West  

C Ben Armine 269522, 927232 23.5km – North-West 

D Creag Scalabsdale 296953, 924024 13km – North-East 

E Morven 300447, 928517 18.5km – North-East  

F Scaraben 306508, 926796 21.5km – North-East 

G Ben Griam Mor 280674, 938906 26.5km – North 

6.7 Receptors Brought Forward for Assessment 
6.7.1 The following provide a summary of landscape character types, landscape features, visual receptors and 

designated landscapes considered further within this Chapter. 

Landscape Character 

6.7.2 Table 6.6 identifies those landscape character types which will be assessed further. 

Table 6.6 – Landscape Character Types to be assessed 

Landscape Character Type Location in relation to site 

135: Rounded Hills – Caithness 
& Sutherland 

Area A - Part of the site and extending to north, east and west of site. 

Area B - To the south-west of site, approximately 6km at its closest point. 

Area C - To the north-east of site, approximately 7.5km at its closest point. 

Area E - To the north-west of site, approximately 14km at its closest point. 

144: Coastal Crofts & Small 
Farms 

Part of the site and extending to east and south-west of site. 

140: Sandy Beaches and Dunes Part of the site and extending to east and south-west of site (3 areas). 

To the south-west, approximately 17km at its closest point. 

134: Sweeping Moorland and 
Flows 

To the north, north-west and south-west, approximately 3km to the north-
west at its closest point. 

Landscape Character Type Location in relation to site 

142: Strath – Caithness and 
Sutherland 

To the west, approximately 4km at its closest point. 

Landscape Features 

6.7.3 All landscape features within the site, which have the potential for direct effects will be brought forward for 
assessment, including landform and topography, watercourses and drainage, vegetation, built infrastructure and 
sensory and perceptual characteristics.  

Visual Receptors 

6.7.4 In addition to the viewpoint assessment as set out in Appendix 6.3, including 18 viewpoint locations individually 
assessed, Table 6.7 identifies those visual receptors which will also be assessed further. 

Table 6.7 – Visual Receptors to be assessed 

Visual Receptor Type Specific Receptor Location in relation to Proposed Development 

6.7.5 Properties between 
2km and 5km 

 

Properties at Clynemilton Approximately 5km south of the site. 

Crackaig Approximately 5km south-east of the site. 

Settlements between 
5km and 20km 

 

Achrimsdale and East Clyne, 
Brora  

Approximately 5km to the south-west of the site. 

Dalchalm and Greenhill, Brora Approximately 6km to the south of the site. 

Clynelish/West Clynelish, 
Brora 

Approximately 7km to the south-west of the site. 

Brora Approximately 7.7km to the south of the site. 

Doll Approximately 8km to the south-west of the site. 

Kildonan Approximately 8km to the north of the site. 

Knockarthur Approximately 14km to the south-west of the site. 

Kinbrace Approximately 18km to the north of the site. 

Littleferry Approximately 17.5km to the south-west of the 
site. 

Skelbo Approximately 19km to the south-west of the site. 

Settlements beyond 
20km 

Embo  Approximately 21km to the south-west of the site. 

Dornoch Approximately 23km to the south-west of the site. 

Tain Approximately 32km to the south-west of the site. 

Portmahomack Approximately 27km to the south of the site. 

Inver Approximately 29km to the south-west of the site. 
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Visual Receptor Type Specific Receptor Location in relation to Proposed Development 

Recreational and 

Cycling Routes 

John O’ Groats Trail Approximately 3.75km south-east of the site. 

North Coast 500 Approximately 3.5km south-east of the site. 

Highland Wildcat bike trails – 
Black Route 

Approximately 13km south-west of the site. 

Brora Village Trail Approximately 7.5 km south of the site. 

Core Paths Loch Brora – West Track (ref: 
SU06.02) 

Approximately 5.5 km south-west of the site. 

North Brora River (ref: 
SU06.11) 

Approximately 7.5 km south-west of the site. 

Brora Links, Dalchalm routes 
(ref: SU06.07/ SU06.08/ 
SU06.09/ SU06.10) 

Approximately 5.5 km south of the site. 

A roads A9 Approximately 3.5km south-east of the site. 

A897 Approximately 7km north-east of the site. 

A949 Approximately 24km south-west of the site. 

B roads B871 Approximately 18km north-west of the site. 

6.7.6 B9168 6.7.7 Approximately 21.5km south-west of the site. 

6.7.8 B9174 6.7.9 Approximately 32km south-west of the site. 

6.7.10 B9165 6.7.11 Approximately 27km south of the site. 

Minor Roads Balnacoil to Knockarthur Approximately 7.5km west of the site. 

Rail Between Brora and Helmsdale Approximately 3.5km south-east of the site 

Between Kildonan and 
Kinbrace 

Approximately 7.5km north of the site 

Centres of Recreation 
and Tourism Activity 

Clynelish Distillery and Visitors 
Centre 

Approximately 6km south-west of the site. 

Brora Golf Course Approximately 5km south of the site. 

Brora beach Approximately 4.75km south of the site. 

Embo beach Approximately 19km south-west of the site. 

Royal Dornoch Golf Course Approximately 21.5km south-west of the site. 

Dornoch beach Approximately 22.5km south-west of the site. 

Visual Receptor Type Specific Receptor Location in relation to Proposed Development 

Porthamomack beach Approximately 27km to the south of the site. 

Designated Landscapes and Wild Land Areas 

6.7.12 Table 6.8 identifies those designated landscapes and Wild Land Areas which will be assessed further in this 
chapter. 

Table 6.8 – Landscape Character Types to be assessed 

Designated Landscape and Wild Land Areas Location in relation to site 

Dornoch NSA Approximately 23km south-west of the site. 

Loch Fleet, Loch Brora and Glen Loth SLA  Within and surrounding the site. 

Flow Country and Berriedale Coast SLA Approximately 10km north-east of the site. 

Ben Klibreck and Loch Choire SLA Approximately 18km north-west of the site. 

Ben Griam and Loch nan Clar SLA Approximately18km north of the site. 

Ben Klibreck - Armine Forest (35) Wild Land area Approximately 4km north-west of the site. 

Causeymire Knockfin Flows (36) Wild Land area Approximately 8km to the north-east of the site. 

 

6.8 Standard Mitigation 
6.8.1 Mitigation measures may include:  

▪ avoidance of effects;  

▪ reduction in magnitude of effects; and  

▪ compensation for effects (sometimes referred to as remediation). 

6.8.2 The principal landscape and visual mitigation measures adopted in relation to the Proposed Development are 
embedded within the design of the scheme and relate to the consideration that was given to minimising 
landscape and visual effects at the site selection stage and during the evolution of the turbine layout.  

6.8.3 It was considered that the Proposed Development in this location, and its relationship with Gordonbush Wind 
Farm in the locality, would provide an opportunity to concentrate wind farms in a landscape that had already 
accommodated wind turbines and had the capacity to accommodate further development.  

6.8.4 A design rationale has been adopted to avoid inconsistent turbine spacing, outliers or excessive overlapping 
turbines to minimise visual confusion and ensure a balanced / compact array from key views in the local 
landscape. This exercise was undertaken in conjunction with other constraints and considerations by the wider 
consultant team. 

6.8.5 Appropriate offsets from all properties and settlements, have been maintained to ensure that no property would 
experience an overbearing visual impact such that it became an unattractive place to live. There are no properties 
within 2km of the proposed turbines as a consequence and very few properties within 5km. 

6.8.6 The turbines themselves would be painted an off-white colour with a low reflectivity semi-matt finish (or similar 
as agreed with the local planning authority). Such a finish is widely regarded to be the least visually intrusive in 
the landscape when seen against the sky in a host of weather conditions typically experienced in the UK. 
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6.9 Likely Effects 
6.9.1 Following a brief summary of the Proposed Development, this section of the LVIA considers the likely effects of 

the Proposed Development on landscape features, landscape character, and visual amenity. It considers the 
effects at different stages in the lifetime of the Proposed Development: 

▪ during construction of the Proposed Development; and 

▪ during the operational lifetime of the Proposed Development. 

6.9.2 The Applicant is seeking in-perpetuity consent for the Proposed Development. In the event of decommissioning, 
or replacement of turbines, it is anticipated that the likelihood of effects is similar to, or less than, that expected 
during construction. Decommissioning would be undertaken in line with best practice processes and methods at 
that time and will be managed through an agreed Decommissioning Environmental Management Plan. 

6.9.3 Effects during the construction phase are considered to be temporary and would have a short duration. Effects 
associated with the operational phase of the Proposed Development are considered to be long term effects. 

Project Description 

6.9.4 A detailed description of the Proposed Development is set out in Chapter 2 of this EIA Report. The Proposed 
Development description below summarises those details of the Proposed Development that have particular 
relevance to the LVIA. 

6.9.5 The Proposed Development will principally comprise the following visible features which may have an impact on 
landscape character or visual amenity: 

▪ 15 wind turbines, up to 149.9m to blade tip (the proposed turbines are three bladed horizontal axis machines, 

the finish and colour of the turbines will be semi matt and off-white in colour); 

▪ crane hardstanding areas; 

▪ site access tracks; 

▪ a substation and compound and control room; 

▪ battery storage infrastructure; 

▪ a temporary construction compound;  

▪ borrow pit working search area; and 

▪ telecoms mast. 

Effects on Existing Landscape Features 

Effects during Construction of the Proposed Development on Existing Landscape Features 

6.9.6 The construction phase would result in the removal of existing ground level vegetation, primarily through the 
construction of the access tracks, borrow pit, turbine foundations, site establishment compounds and crane pads.  
Cable trenches will generally follow access track routes. 

6.9.7 As the site access is onto the A9 adjacent to the site boundary in proximity to Kintradwell Farmhouse, effects on 
landscape features beyond the connection point are not considered.  

6.9.8 Vegetation removed through development will be rough grassland, upland pasture and moorland type vegetation 
which is prevalent across much of the surrounding area. The area of moorland affected as a proportion of the 
total within these upland areas would be minor. No trees will require removal as a result of the Proposed 
Development, with trees and woodland preserved where it is in proximity to the proposed access track from the 
A9. Soils stripped as part of these works will be stored separately for use during reinstatement works. 

6.9.9 The internal access tracks will have a minimal effect on landscape features other than where will be required to 
cross watercourses, where culverts would need to be implemented for small sections. This will not give rise to 

any significant effect on the watercourse as a landscape feature. The internal access tracks will utilise existing 
farm tracks where possible and upgrade them as necessary. 

6.9.10 It is considered that there would be no more than a minor adverse level effect on existing landscape features 
during construction and this primarily relates to the loss of a relatively small amount of existing landcover, the 
culverting of watercourses and temporary areas of excavation.  

Assessment of Effects on Landscape Character 

6.9.11 The LCTs covering the study area are shown in Figures 6.4 and 6.5 and overlaid with the ZTV in Figure 6.27. An 
initial filtering process has been carried out for the LCTs, with the findings set out in Section 6.6.  

Sensitivity of Landscape Character to Wind Energy Development 

6.9.12 The first stage in assessing the effects of the Proposed Development on landscape character is to evaluate the 
sensitivity of the landscape across the study area to the type of change proposed at the site. As indicated within 
GLVIA3, sensitivity of landscape character should be determined through a consideration of both susceptibility to 
change and any values associated with the landscape.  

6.9.13 The overall sensitivity of landscape character is essentially an expression of a landscape’s ability to accommodate 
a particular type of change, either directly within that landscape, or indirectly in a separate part of the wider 
landscape with which there is some degree of intervisibility. It varies depending on the physical and perceptual 
attributes of the landscape including but not necessarily limited to: scale; degree of openness; landform; existing 
land cover; landscape pattern and complexity; the extent of human influence in the landscape; the degree of 
remoteness/wildness; perception of change in the landscape; the importance of landmarks or skylines in the 
landscape; intervisibility with and influence on surrounding areas; condition; rarity and scenic quality of the 
landscape, and any values placed on the landscape, including any designations that may apply. For the wider 
landscape, where only indirect effects on landscape character would have the potential to occur, the key element 
which defines the susceptibility of that landscape to the Proposed Development is the degree of intervisibility 
with the landscape in which the development is proposed. In some cases, the importance of intervisibility with 
surrounding landscapes will be specifically listed as a characteristic of published landscape character areas. 
However, even where this is not explicitly stated, there will always be some degree of visual relationship between 
a landscape and its wider surroundings, and this matter is therefore considered in the field during the site work 
which is undertaken to help inform the judgements of susceptibility for each part of the landscape. However, it 
is recognised that where views of the surrounding landscape are not listed as a key characteristic of a landscape, 
it would not be expected that a proposed development in that separate adjoining landscape would be able to 
impact on the key characteristics of that first area.  

6.9.14 The discussion below analyses the susceptibility and value of each of the LCTs taken forward into the assessment 
stage, and then combines these to provide an overall judgement of sensitivity. This analysis takes account of The 
Highland Council Onshore Wind Energy Supplementary Guidance, as discussed further below, and was also 
informed by further desk and field study. 

The Highland Council Onshore Wind Energy Supplementary Guidance (2016) and Addendum (2017) 

6.9.15 THC Onshore Wind Energy Supplementary Guidance (OWESG) and Addendum considers the landscape sensitivity 
to large-scale wind farms, small individual turbines and access infrastructure. Presently, the development 
guidance includes landscape sensitivity appraisals and strategic capacity conclusions for a number of areas, 
including the Black Isle, Surrounding Hills and Moray Firth coast, approximately 25km south of the site and 
Caithness, approximately 25km north-east of the site. It uses the SNH National Landscape Character Areas and 
refines or groups these as appropriate and assigns a reference code and a geographic place name to identify 
Landscape Character Areas within the Landscape Character Type.  

6.9.16 The study considers characteristics such as landform, complexity, land cover, habitation and enclosure in order 
to inform a judgement of landscape sensitivity, ascribing a score of one to four, where one is most susceptible. It 
also considers other factors such as key views, key routes, gateways, visual receptors and current wind energy 
development before making a judgement about the area’s potential for wind energy development. 

6.9.17 It is also important to note that the judgement within the OWESG is a judgement concerning how sensitive each 
character type is to wind energy development being deployed within that specific unit. As noted previously, this 
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is not necessarily the same as being of a particular sensitivity to wind farm development in an adjacent or distant 
character unit, which may only result in indirect effects on landscape character. The sensitivity of the character 
unit to wind energy development in an adjoining or distant character unit would typically be lower. This is because 
at any given location in a landscape, whilst features of the wider landscape do help to characterise that area, the 
physical features and perceptual characteristics of the landscape in the immediate vicinity have a far greater 
impact on character and one’s sense of landscape character than distant features, no matter how tall they may 
be. 

6.9.18 Therefore, whilst the OWESG was a useful tool to help inform the consideration of the susceptibility and value of 
the LCTs and LLCTs set out below, it should be noted that the findings of the OWESG have not been adopted 
verbatim. Rather the approach taken has been to seek to provide a sensitivity rating for each area in line with the 
approach advocated in GLVIA3, whilst taking the OWESG into consideration.  

Landscape Character Type Sensitivity 

6.9.19 When looking at the detailed 20km study area as a whole, it contains four SLAs and two extensive areas of Wild 
Land. In addition, the coastal areas have important recreational value, featuring walking, cycling and driving 
routes, as well as numerous towns and villages acting as tourist destinations. Coastal areas also feature a number 
of heritage designations such as Dunrobin Castle with associated Garden and Designed Landscape Area, as well 
as ecological designations such as Special Protection Areas (SPAs), Special Areas of Conservation (SACs), Sites of 
Special Scientific Interest (SSSIs) and Marine Protected Areas (MPAs), which in turn act as destinations for 
recreation. The study area is also known for its perceptual qualities, notably the remoteness of some large areas 
of Wild Land, interspersed by low lying and sheltered glens offering sheltered routes to local farmers and 
residents. In general terms, whether by the coast or inland, the landscape character of most of the study area is 
considered to be of high value. 

6.9.20 Those areas which are not covered by landscape designations, would generally have a lower landscape value, 
which include those parts of 142: Strath – Caithness and Sutherland, to the west of the site where outwith the 
SLA and south-easterly areas of 134: Sweeping Moorland and Flows, to the north-west and south-west of the site, 
which are influenced by wind farms and plantation woodlands. These areas of LCTs are considered to be of 
medium value, however, most are partly located within designations, therefore considered to have a medium to 
high value. 

6.9.21 In addition, many areas of 144: Coastal Crofts & Small Farms are influenced by numerous road, rail and man-
made elements associated with the Brora and other settlements. These areas of LCTs are considered to be of 
medium landscape value. 

6.9.22 The site lies within a landscape which has characteristics which are recognised for their scenic quality through its 
designation as Loch Fleet, Loch Brora and Glen Loth SLA, which encompasses the character of the coastline with 
steep sided moorland hills and glens accommodating lochs and watercourses. It is acknowledged however, that 
the SLA is affected by nearby wind turbines and overhead electricity lines, in particular the Gordonbush wind 
farm, as well as transport routes with associated infrastructure, including the A9 and rail line. On balance, 
the susceptibility to change of the landscape character of the site and the LCT it sits within, namely 135: Rounded 
Hills – Caithness & Sutherland (Area A), is considered to be medium to high, on the basis that the site is an 
undeveloped area of moorland within an SLA, but which is influenced by the presence of an adjacent wind farm, 
similar in size and scale. 

6.9.23 In addition, within the wider study area the existing wind farms of Kilbraur and Gordonbush may reduce the 
susceptibility to change of LCT 134: Sweeping Moorland and Flows, 135: Rounded Hills – Caithness & Sutherland 
(Area B) and 142: Strath – Caithness and Sutherland, with both lying within or adjacent to the LCTs. However, 
with most of the LCT lying within an area of Wild Land, on balance, the susceptibility to change as a whole is 
considered to be medium to high for the LCTs.   

Summary of Landscape Character Sensitivity 

6.9.24 Table 6.9 identifies the relevant landscape character sensitivity of those landscape character types which will be 
assessed further when considering the value and susceptibility to change of the site and surrounding study area. 

Table 6.9 – Landscape Character Types to be assessed 

Landscape Character Type Value Susceptibility to 
change 

Sensitivity 

135: Rounded Hills – Caithness & 
Sutherland (Area A) 

High Medium to High High 

135: Rounded Hills – Caithness & 
Sutherland (Area B) 

High Medium to High High 

135: Rounded Hills – Caithness & 
Sutherland (Area C) 

High High High 

135: Rounded Hills – Caithness & 
Sutherland (Area E) 

High High High 

144: Coastal Crofts & Small Farms Medium High Medium to High 

140: Sandy Beaches and Dunes (all four 
areas) 

High High High 

134: Sweeping Moorland and Flows (to 
the north-west and south-west) 

Medium to High Medium to High Medium to High 

142: Strath – Caithness and Sutherland 
(to the west) 

Medium to High Medium to High Medium to High 

 

Effects on Landscape Character during Construction 

6.9.25 It is recognised that there would be some additional temporary effects during construction over and above those 
assessed as operational effects below. There would be direct effects on landscape character within 135: Rounded 
Hills - Caithness & Sutherland (Area A) and upon 144: Coastal Crofts and Small Farms. Construction effects would 
principally relate to construction of the access tracks, turbine foundations, temporary features such as borrow 
pits and storage/construction compounds and erection of the turbines. Effects on other character units and types 
would be indirect. 

6.9.26 The effects on landscape character would increase incrementally as construction progresses and as more 
turbines, foundations and hardstandings are constructed. 

6.9.27 During the construction phase, there will be the temporary presence of cranes on the site and the movement of 
other construction traffic consistent with the creation of access tracks, hardstanding and turbine bases.  These 
movements of vehicles would generally not be perceptible from the wider landscape and the effect on character 
would be largely localised and temporary. 

6.9.28 Apart from in close proximity to very localised locations where intensive construction activity would be more 
readily appreciated, the additional effects resulting from construction activities would be relatively incidental 
when viewed in the context of the turbines being erected. The overall effect on landscape character would 
therefore increase incrementally as construction progresses and as more turbines are put into place.  

6.9.29 It is considered that due to the open and elevated nature of the Proposed Development, there would be a 
localised high to medium magnitude of change upon the 135: Rounded Hills - Caithness & Sutherland (Area A). 
This would result in a major to moderate temporary effect, which would be significant.   

6.9.30 Due to the location of the access track over the 144: Coastal Crofts and Small Farms LCT and construction traffic 
in the locality, there would be a localised medium to low magnitude of change upon the LCT, in context of other 
trafficked routes in the vicinity. This would result in a moderate to minor temporary effect, which would be not 
significant.   

6.9.31 In terms of indirect effects upon landscape character as a result of construction activities, there will be a localised 
medium to low magnitude of change upon 134: Sweeping Moorland and Flows, which lies under 3km to the 
north-west of the proposed turbines. The indirect effects would arise due to visible nature of construction 
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activities, seen in context of the Gordonbush Wind Farm and giving rise to a moderate to minor localised and 
temporary effect which would be not significant.  

6.9.32 From all other landscape character types and specific units within the study area, there would be no appreciable 
additional effects on landscape character during construction. 

6.9.33 All construction effects would be temporary, short term and non-permanent. 

Effects on Landscape Character during Operational Phase 

6.9.34 The effects on landscape character are discussed below in relation to each landscape character type as identified 
in Table 6.9. The magnitude of change on landscape character as a result of the Proposed Development has been 
determined using professional judgement based on the following factors: 

▪ the percentage of the character type from where the site would theoretically and actually be visible; 

▪ the distance between the character type and the site; 

▪ the likely prominence of the turbines from the character type taking account of existing locally dominant 

characteristics in the character type; and  

▪ the degree to which the physical and perceptual characteristics of the landscape would change as a result of 

the Proposed Development. 

6.9.35 To reiterate a point made earlier in the LVIA, GLVIA3 requires that the baseline against which the effects are 
considered in this part of the report to include other wind farms which are operational or under construction but 
not those which are consented (but not as yet built) and those in planning. Therefore, in the discussion below it 
is important to recognise that Gordonbush and Kilbraur wind farms are considered as part of the baseline, but 
the Gordonbush Extension and all wind farms awaiting a planning decision, are not considered (albeit it is noted 
that construction of Gordonbush Extension has now begun); these are addressed in the cumulative impact 
assessment in Section 6.12. 

6.9.36 To aid the consideration of effects on landscape character, the ZTV has been overlaid on the character types 
within 20 km of the site, which is shown at Figure 6.27. 

6.9.37 Beyond a relatively short distance from the site, the ground level components of the Proposed Development 
would not be highly perceptible features in the landscape in comparison to the visual presence of the turbines. 
The substation/control building is likely to be perceptible from the landscape to the south and west as will the 
access tracks and other ground level components. However, impacts on landscape character, as experienced in 
the wider landscape, arise largely in relation to the introduction of the proposed turbines into the landscape and 
the resultant impact on the perceptual experience of landscape character. 

6.9.38 It is noted that in general, the magnitude of change in landscape character will incrementally decrease with 
distance from the turbines as they become gradually less prominent. Some of the character types considered in 
this assessment extend from in proximity to the Proposed Development out to beyond 10km from the site. This 
includes the character type in which the proposed turbines are located, which extends to approximately 17km 
from the site itself. Inevitably, the effect on landscape character in the tracts of landscape types nearest to the 
site will be more greatly affected than the same landscape character type at a greater distance from the site. As 
a consequence, it has been necessary to describe the effects on landscape character for some character 
types/units in bands of distance from the site. 

6.9.39 A summary of the effects on landscape character is presented in Table 6.10. Note that for all character types 
stated within this table, the duration of the Proposed Development is considered to be long term. 

135: Rounded Hills – Caithness & Sutherland (Area A) 

6.9.40 Within 1km, the LCT is directly affected as a result of the turbines and their associated access tracks and 
substation buildings. Due to the open nature of the landscape, these effects would encompass the entire area, 
with most turbines visible to some degree in all areas, although the undulating nature of the landscape would 
restrict views of all turbines from some areas including to the north and south-east. The magnitude of change is 
assessed as very high, resulting in a major level of effect upon the LCT, which is deemed to be significant. 

6.9.41 Between 1km and 4km, the effect upon the landscape areas are summarised as follows: 

▪ to the south, widespread visibility continues, limited in part by the higher ground close to turbine nos. 13 and 

15; 

▪ to the south-west, theoretical visibility is limited by Col-bheinn which limits the influence of the proposed 

turbines in this direction; 

▪ to the west, Col-bheinn continues to reduce the influence upon some areas, however, theoretical visibility is 

prevalent on Bheinn Smedrail;  

▪ to the north-west, local peaks within or adjacent to the site serve to limit the influence of the proposed 

turbines, however, where they would be visible would be where views are heavily influenced by the existing 

turbines associated with the Gordonbush Wind Farm (refer to Viewpoint 4); 

▪ to the north, north-east and east, although theoretical visibility in limited by higher ground within the site, 

visibility extends over adjacent higher ground, including Beinn Dhorain and Choire Mhor. However, the 

proposed turbines would not influence Glen Loth; and 

▪ to the south-west, theoretical visibility is extensive, up to approximately 2km, where Creag a Chrionaich 

prevents further visibility.  

6.9.42 In summary, due to the prominence of the proposed turbines, particularly to the south and east, the magnitude 
of change between 1-4km of the site is assessed as high, resulting in a major level of effect upon the LCT, which 
is deemed to be significant. However, it is acknowledged that to the south-west and west, the effect is likely to 
be less, as well as to the north-west where the landscape is already influenced by wind energy within and adjacent 
to the LCT. 

6.9.43 Beyond 4km, the influence of the Proposed Development would be greatly reduced to the south and west of the 
proposed turbines, with areas to the north having little or no influence at all. However, some areas of higher land 
to the east of the site, including the peaks of Beinn Mhealaich and Creag Riasgairn to the east of Glen Loth would 
continue to be influenced by the proposed turbines. The magnitude of change is therefore assessed as no greater 
than medium, resulting in a moderate level of effect upon the LCT, which is deemed to be not significant. 

6.9.44 Beyond 6km, there would be limited influence to the east, with theoretical visibility limited to higher ground at 
Culgower Hill and Eldrable Hill. To the north-west, some theoretical visibility of some or all proposed turbines is 
possible up to approximately 11km from the site, limited to glimpses of hubs and blades in most cases. The 
Proposed Development would have an influence upon the landscape to the north-west, however, it is already 
affected by wind energy associated with Gordon bush wind farm (refer to Viewpoint 5). As a consequence, the 
magnitude of change is assessed as being no greater than medium to low, resulting in a moderate to minor level 
of effect upon the LCT beyond 6km, which is deemed to be not significant. 

135: Rounded Hills – Caithness & Sutherland (Area B) 

6.9.45 This LCT is located approximately 6km to the south-west of the site at its closest point to the south of the Loch 
Brora valley and extends to the south-west up to 13km from the site, therefore, any of the effects discussed 
below would be indirect. 

6.9.46 Some of the lower slopes extending above Loch Brora are wooded, which limits outward views, however, beyond 
these, the landscape becomes open moorland. The Proposed Development has the potential to influence the LCT, 
however, it is already influenced to some degree by Kilbraur Wind Farm which is located within the north-western 
part of the LCT, as well as Gordonbush Wind Farm to the north-west of the site (refer to Viewpoint 11). As a 
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consequence, the magnitude of change is assessed as medium to low, resulting in a moderate to minor level of 
effect upon the LCT beyond 6km, which is deemed to be not significant. 

135: Rounded Hills – Caithness & Sutherland (Area C) 

6.9.47 This broad LCT is located approximately 7.5km to the north-east of the site at its closest point, located beyond 
the Strath of Kildonan. The LCT extends beyond 25km from the site in places, however, the majority of the LCT is 
located within 20km of the site. Any of the effects discussed below would be indirect. 

6.9.48 Some theoretical visibility would be possible from the highest points of Beinn Dubhain and adjacent peaks within 
10km of the proposed turbines. Beyond 10km the proposed turbines, most theoretical visibility would be limited 
to influence upon higher land and peaks. Higher peaks, including Creag na Gearrr, Creag Scalabsdale, Cnoc na 
Maoile and Greag Thoraraidh limit most visibility of the proposed turbines beyond 15km. Further north, views 
towards the proposed turbines would be possible along the Strath of Kildonan, with theoretical visibility possible 
over higher ground at a distance of between 14km and 20km form the site.  

6.9.49 Due to the distance from the site and scattered nature of theoretical visibility serving to limit the influence the 
Proposed Development upon the LCT, the magnitude of change is assessed as medium to low, resulting in a 
moderate to minor level of effect upon the LCT, which is deemed to be not significant. 

135: Rounded Hills – Caithness & Sutherland (Area E) 

6.9.50 This broad LCT is located approximately 14km to the west of the site at its closest point. The LCT extends beyond 
35km from the site beyond the study area consisting of mostly moorland and lochs, with higher land particularly 
prevalent to the north-west of the LCT. The majority of the LCT is located beyond 20km of the site. Any of the 
effects discussed below would be indirect and only consider the 20km radius. 

6.9.51 A number of the areas with theoretical visibility, approximately 15km from the site are occupied by coniferous 
plantation woodland, therefore limited any outward visibility towards the proposed turbines. Theoretical visibility 
would be possible from higher ground within the LCT Meall na Gaoithe and Creag Riabhach, however, these peaks 
obscure any views further west of the peaks. The proposals would also influence higher ground at Cnoc na 
Feannaig, Creag Dhubh and Meall a Phiobaire as well as rising land to the east of these peaks. 

6.9.52 Due to the distance from the site, the magnitude of change is assessed as medium to low, resulting in a moderate 
to minor level of effect upon the LCT, which is deemed to be not significant. 

144: Coastal Crofts & Small Farms 

6.9.53 This linear LCT, approximately 25km in length, occupies low lying land which follows the coastline from Helmsdale 
to the north-east, through Brora towards Golspie to the south-west. The LCT contains numerous settlement and 
scattered dwellings, as well as the A9 corridor and the railway line. The LCT occupies part of the site, although 
the proposed turbines are located over 3km from the edge of the LCT at its closest point. 

6.9.54 To the south-east and south, despite its proximity to the site, there would be limited or no visibility of the 
Proposed Development within 5km of the proposed turbines. The magnitude of change is assessed as no greater 
than low, resulting in a minor level of effect upon the LCT, which is deemed to be not significant. 

6.9.55 Beyond, 5km there would be no visibility of the Proposed Development from most of the LCT located to the south-
east and north-east of the site, with only some limited visibility to the south of Lothmore beyond 5km of the 
proposed turbines, mainly limited to glimpses of blade tips. To the south and beyond 5km of the proposed 
turbines, theoretical visibility gradually intensifies surrounding the settlement of Brora. Elements of the built form 
within the settlement and surrounding areas limit outward views to a degree, however, the Proposed 
Development would influence the character within much of the area (refer to Viewpoints 1 and 3). The magnitude 
of change is assessed as medium, resulting in a moderate level of effect upon the LCT, which, due to the proximity 
to the site, is deemed to be significant. This significant effect, however, would be limited to areas within and 
immediately surrounding Brora, with the LCT unaffected to the east and north-east of the site. 

6.9.56 Beyond 9km and further to the south-west, the influence of the Proposed Development would be restricted by 
coniferous woodland plantation at Uppat and Dunrobbin Woods. Beyond 10km and due to topography, there 
would be limited or no theoretical visibility of the Proposed Development. The magnitude of change is assessed 
as being no greater medium to low, resulting in a moderate to minor level of effect upon the LCT, which is deemed 
to be not significant. 

140: Sandy Beaches and Dunes 

6.9.57 These linear LCTs are small in scale and occupy limited areas adjacent to the coastline. A group of three are located 
close to the site. A separate LCT area is considered, which is located 17km to the south-west of the site, extending 
beyond 20km to Dornoch. Although part of the LCT is located within the site, the effects discussed below would 
be indirect. 

6.9.58 To the south-east, despite the proximity to the site, there would be limited or no visibility of the Proposed 
Development within 5km of the proposed turbines. The magnitude of change is assessed as no greater than low, 
resulting in a minor level of effect upon the LCT, which is deemed to be not significant. 

6.9.59 To the south beyond 5km, theoretical visibility would begin to intensify on the approach to Brora, which in turn 
would increase the influence of the Proposed Development upon the LCT (refer to Viewpoint 2). However, to the 
south of Brora, intervening built form would serve to limit the effects upon the LCT. The magnitude of change is 
assessed as medium, resulting in a moderate level of effect upon the LCT, which, is deemed to be significant. 

6.9.60 Beyond 8km, to the south-west of Brora, land at the coast falls away towards the sea, which limits theoretical 
visibility and the influence of the Proposed Development upon a limited stretch of coastline. The magnitude of 
change is therefore assessed as low, resulting in only a minor level of effect upon the LCT, which, is deemed to 
be not significant. 

6.9.61 Beyond 17km of the site within a separate area of the LCT, due to the open nature of views from the LCT 
overlooking the Moray Firth, there would be uninterrupted views toward the Proposed Development which 
would influence the character of the LCT to some degree (refer to Viewpoint 14). However, due to the distance 
from the site, the magnitude of change is assessed as medium to low, resulting in a moderate to minor level of 
effect upon the LCT, which is deemed to be not significant. The effects would likely decrease the further from the 
site. 

134: Sweeping Moorland and Flows 

6.9.62 This extensive LCT is located approximately 3km to the north-west of the site at its closest point, and extends 
beyond the 35km study area in numerous directions from the site, including to the south-west, west, north and 
north-east.  Any of the effects discussed below would be indirect. 

6.9.63 Within 5km, there would be visibility of some or all of the proposed turbines, with those to the south-east limited 
to glimpses of blade tips only due to intervening landform. The effect of the proposed turbines upon the LCT is 
heavily influenced by the presence of the Gordonbush Wind Farm, which dominates the landscape, as well as a 
line of overhead pylons which cross the landscape to the west of the wind farm. As the LCT is one already 
influenced by wind energy, the magnitude of change is assessed as no greater than medium, resulting in a 
moderate level of effect upon the LCT, which is deemed to be not significant. The effects would be lower when 
within or directly adjacent to Gordonbush Wind Farm. 

6.9.64 Beyond 5km, the proposed turbines would continue to be theoretically visible from most of the LCT, the 
exceptions being on land occupied by coniferous plantation woodland and the valley formed by Black Water. As 
before, the effect of the proposed turbines upon the LCT is heavily influenced by the presence of the Gordonbush 
Wind Farm which appears in the foreground. To the south of the LCT, the area is also influenced by the Kilbraur 
Wind Farm which dominates rising land to the south of Balnacoil. As the LCT is one already influenced by wind 
energy, the magnitude of change is assessed as medium to low, resulting in a moderate to minor level of effect 
upon the LCT, which is deemed to be not significant. 

6.9.65 Beyond 10km, theoretical visibility is still extensive in certain areas (refer to Viewpoints 6, 7 and 17), however 
restricted to the west and north by coniferous woodland plantations and limited to the south-west of the site due 
to the presence and influence of the Kilbraur Wind Farm within the LCT. Due to the distance from the site and 
the continued influence of wind energy within the LCT, the magnitude of change is assessed as no greater than 
medium to low, resulting in a moderate to minor level of effect upon the LCT, which is deemed to be not 
significant. 

142: Strath – Caithness and Sutherland 

6.9.66 This linear LCT follows the valley occupied by Loch Brora and the River Brora, stretching approximately 16km to 
the south-west of the site. The LCT lies approximately 4km to the south-west of the site at its closest point. Any 
of the effects discussed below would be indirect. 
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6.9.67 Due to the orientation of the valley where closest to the site and the intervening hills, there is limited theoretical 
visibility along the valley between 4km and 7km from the site. The Proposed Development would have some 
influence upon rising land to the west of the valley, however, most views would be limited to glimpses of blade 
tips only. Therefore, the magnitude of change is assessed as low, resulting in a minor level of effect upon this part 
of the LCT, which is deemed to be not significant. 

6.9.68 Beyond 7km, due to the orientation of the rising valley, theoretical visibility increases and therefore, the influence 
of the Proposed Development increases, despite the increased distance from the site (refer to Viewpoints 8, 9 
and 10). However, the valley is already influenced by the presence of Kilbraur wind farm located on rising land to 
the south of the LCT. The LCT is also influenced by views toward the Gordonbush wind farm which appear when 
travelling in an easterly direction. Therefore, the magnitude of change is assessed as being no greater than 
medium to low, resulting in a moderate to minor level of effect upon this part of the LCT, which is deemed to be 
not significant. 

Table 6.10 – Summary of Operational Effects upon National Landscape Character Types Considered in Detail 

Landscape Character 
Type 

Location  Sensitivity Magnitude of 
Change 

Level of Effect Significance 

135: Rounded Hills – 
Caithness & 
Sutherland (Area A) 

Within 1km High Very High Major Significant 

Between 
1km - 4km 

High High Major Significant 

Between 
4km - 6km 

High Medium Moderate Not Significant 

Beyond 6km High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

135: Rounded Hills – 
Caithness & 
Sutherland (Area B) 

Beyond 6km High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

135: Rounded Hills – 
Caithness & 
Sutherland (Area C) 

Beyond 
7.5km 

High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

135: Rounded Hills – 
Caithness & 
Sutherland (Area E) 

Beyond 
14km 

High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

144: Coastal Crofts & 
Small Farms 

 

 

Within 5km Medium to 
High 

Low Minor Not Significant 

Between 
5km - 9km 

Medium to 
High 

Medium Moderate Significant 

Beyond 9km High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

140: Sandy Beaches 
and Dunes 

(between 3km and 
9km south and south-
east of the site) 

Within 5km High Low Minor Not Significant 

Between 
5km -8km 

High Medium Moderate Significant 

Beyond 8km High Low Minor Not Significant 

Landscape Character 
Type 

Location  Sensitivity Magnitude of 
Change 

Level of Effect Significance 

140: Sandy Beaches 
and Dunes  

(17km south-west of 
the site)  

Beyond 
17km 

High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

134: Sweeping 
Moorland and Flows 

Within 5km Medium to 
High 

Medium  Moderate  Not Significant 

Between 
5km - 10km 

Medium to 
High 

Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Beyond 
10km 

Medium to 
High 

Medium to 
Low 

Moderate to 
Minor 

Not Significant 

142: Strath – 
Caithness and 
Sutherland 

Between 
4km - 7km 

Medium to 
High 

Low Minor Not Significant 

Beyond 7km Medium to 
High 

Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Effects on Landscape Character during Decommissioning 

6.9.69 The Applicant is seeking in-perpetuity consent for the Proposed Development. In the event of decommissioning, 
or replacement of turbines, it is anticipated that the likelihood of effects is similar to, or less than, that expected 
during construction. Decommissioning would be undertaken in line with best practice processes and methods at 
that time and will be managed through an agreed Decommissioning Environmental Management Plan.  

Assessment of Visual Effects at Representative Viewpoints 

Construction Effects 

6.9.70 The ground level activity associated with the turbine construction will not be particularly prominent from the vast 
majority of the study area, beyond the local environs to the site up to approximately 2km distance. Therefore, 
from the majority of the assessment viewpoints, the only additional visual effects, over and above those 
addressed under the heading of Operational Effects, will arise in relation to views of the cranes erecting the 
turbines. The cranes will be visible for a relatively short period and would be incidental when considered in the 
context of the turbines being erected. There are a number of locations within the study area that may experience 
views of construction activity at ground level, such as from parts of Brora and from higher ground to the east and 
west in particular. However, it is assessed that any view of these works will also be incidental and not significant, 
in relation to the overall effects identified as a result of the Proposed Development. 

Operational Effects 

6.9.71 A detailed viewpoint assessment of the operational phase effects is included at Appendix 6.3 and this considers 
the long-term visual effects during the operational phase of the Proposed Development for each of the 18 
assessment viewpoints. 

6.9.72 For each of the representative viewpoints, a short description is given of the baseline view, and a judgement is 
provided regarding the sensitivity of the key receptors likely to experience the view. 

6.9.73 This is followed by a description of the features of the Proposed Development that would be visible from that 
viewpoint. This includes a description of how many turbine hubs and blades would be visible and also, where 
relevant, whether any ground level components of the Proposed Development would be visible. For each 
viewpoint, there is a comment on how vegetation, buildings or topography would affect the actual visibility of 
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the turbines. A judgement is then provided as to the assessed magnitude of change that would be experienced 
at each viewpoint. 

6.9.74 Following this, a judgement is then provided regarding the resulting level of effect on the view, and a statement 
is provided to clarify whether the effect is deemed to be significant or not. 

6.9.75 A summary of the sensitivity of the view, magnitude of change in the view and level/significance of effect is given 
in Table 6.11. Where a viewpoint is representative of more than one type of visual receptor, the assessment 
carried forward to which represents the most sensitive receptor group represented by the viewpoint. 

6.9.76 It has been assessed that there would be a significant visual effect experienced at three of the 18 representative 
viewpoints. These are as follows:  

▪ Viewpoint 1 - Doll; 

▪ Viewpoint 2 – Lower Brora; and 

▪ Viewpoint 4 – Beinn Dhorain. 

6.9.77 Each of the viewpoints where significant effects have been identified are located within 9km of the Proposed 
Development, and it is this area in which the majority of the ZTV coverage occurs.  

Table 6.11 – Summary of Operational Effects on Assessment Viewpoints from Appendix 6.3 

Name / 
Receptor 

OS grid ref Distant from 
nearest 
turbine 

Sensitivity Magnitude 
of Change 

Level of 
Effect 

Significance 

1. Doll 288433, 903280 8,389m (T8) High Medium Moderate Significant  

2. Lower Brora 290972, 903629 8,085m (T13) Very High Medium to 
High 

Major Significant 

3. Victoria Road 
(A9), North 
Brora 

290516, 904608 7,166m (T13) High Medium to 
Low 

Moderate 
to Minor 

Not 
Significant 

4. Beinn 
Dhorain 

292880, 915398 3,864m (T14) High High Major Significant 

5. Creag Nam 
Fiadh 

284109, 923704 11,076m (T1) High Medium Moderate Not 
Significant 

6. Hope Hill 277863, 918873 12,072m (T3) High Medium Moderate Not 
Significant 

7. Track to Ben 
Armine Lodge 

275707, 913983 12,916m (T3) High Medium Moderate Not 
Significant 

8. Brora to 
Rogart Minor 
Road near 
Sciberscross 

278487, 910447 10,404m (T8) Medium Medium to 
Low 

Moderate 
to Minor 

Not 
Significant 

9. Brora to 
Rogart Minor 
Road near 
Dalreavoch 

275548, 909120 13,513m (T8) Medium Low Minor Not 
Significant 

Name / 
Receptor 

OS grid ref Distant from 
nearest 
turbine 

Sensitivity Magnitude 
of Change 

Level of 
Effect 

Significance 

10. Craggie Beg 273827, 908175 15,392m (T8) Medium Medium to 
Low 

Moderate 
to Minor 

Not 
Significant 

11. Ben Horn 280899, 906400 9,508m (T8) High Medium Moderate Not 
Significant 

12. Ben 
Bhraggie 

281328, 901030 13,005m (T8) High Medium Moderate Not 
Significant 

13. Viewing 
Point on Minor 
Road near 
Skelbo Castle 

279274, 895364 18,886m (T8) Very High Low Moderate 
to Minor 

Not 
Significant 

14. Dornoch, 
Coastal 
Footpath near 
Royal Dornoch 
Gold Club 

280732, 889652 23,448m (T8) High Medium to 
Low 

Moderate 
to Minor 

Not 
Significant 

15. 
Portmahomack 

291536, 884818 26,905m (T13) High Medium to 
Low 

Moderate 
to Minor 

Not 
Significant 

16. Dornoch 
Bridge (A9) 

274785, 886443 28,860m (T8) High Low Minor Not 
Significant 

17. A897, 
Kinbrace 

286456, 930659 17,005 (T1) Medium Medium to 
Low 

Moderate 
to Minor 

Not 
Significant 

18. B871 273582, 939950 30,407 (T1) High Low Minor Not 
Significant 

Assessment of Effects on Visual Receptor Groups 

6.9.78 From analysis of the assessment viewpoints, ZTVs, and on site assessment, it is possible to draw some conclusions 
about the level of effect on views and visual amenity experienced by different receptor groups at different 
distances from the Proposed Development. 

6.9.79 In this section, the effects of the Proposed Development on various different visual receptor groups are 
considered. 

Construction Effects on Visual Receptor Groups 

6.9.80 It is recognised that there would be some additional temporary visual effects during the construction of the 
Proposed Development over and above those assessed under the operational phase. 

6.9.81 The vast majority of effects, of note, when considering the construction phase will be experienced within the local 
environs of the site, with views largely experienced from Brora and the landscape immediately surrounding the 
site, due to the nature of the landform of the site and immediate surroundings.  

6.9.82 Most of the groundwork elements of construction work would not be visible from surrounding properties and 
settlements due to its isolated location on higher ground, however, the cranes are likely to be visible as they 
construct the proposed turbines. Some properties and travellers along the A9 adjacent to the site are likely to 
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view construction traffic entering and exiting the site, however, this would be limited by the pattern of vegetation 
in proximity to the site entrance.  

6.9.83 Overall, it is assessed that there would be a worst-case medium magnitude of additional effect during 
construction over and above the operational phase effects assessed below. This would result in a moderate to 
minor additional effect which would be not significant, due to the remoteness of most of the construction activity. 
These effects need to be considered in conjunction with the operational effects identified below. 

Operational Effects on Visual Receptor Groups 

6.9.84 Views of the ground level components of the Proposed Development will be limited to a relatively short radius 
around the site. Except where indicated, the discussion below relates primarily to views of the turbines of the 
Proposed Development. 

6.9.85 Those visual receptor types to be assessed further are summarised in Table 6.7. 

Residential Properties located between 2 km and 5 km 

6.9.86 There are no primary villages or towns within 5km of the proposed turbines. Visual effects upon individual or 
groups of properties located between 2km - 5km are assessed below and summarised within Table 6.12. 

6.9.87 In accordance with the methodology set out in Appendix 6.1 and as a worst-case scenario, all residential 
properties are assessed as having high sensitivity. Approximate locations of properties within 5km of the site are 
illustrated by Figure 6.7. Those properties which are shown to have no theoretical visibility over their properties 
have not been considered further. 

Properties at Clynemilton 

6.9.88 This building complex is made up of residential properties which are south-east facing looking away from the 
proposed turbines towards the Moray Firth, with a cluster of farm buildings to the north-west of the properties. 
There is also scattered tree planting surrounding the properties providing separation between them.  

6.9.89 Due to the nearby hillside which rises steeply to the north of the properties and the surrounding intervening 
vegetation and farm buildings, most views of the Proposed Development would be limited to glimpses of blade 
tips only. Therefore, the magnitude of change is assessed as being no greater than low resulting in only a minor 
level of effect on the visual amenity experienced by the properties and is therefore deemed to be not significant. 

Crackaig 

6.9.90 Crackaig consists of a group of properties, located to the south of the A9 and are approximately 5km to the south-
east of the site. The properties are surrounded by a small area of woodland and set lower than the nearby A9, 
which limits opportunities for outward views towards the site.  

6.9.91 Due to the setting of the properties and the adjacent hillside which rises steeply beyond the A9, most views of 
the Proposed Development would be limited to glimpses of blade tips only. Therefore, the magnitude of change 
is assessed as being no greater than low resulting in only a minor level of effect on the visual amenity experienced 
by the properties and is therefore deemed to be not significant.  

Table 6.12: Summary of Operational Effects on Properties between 2km and 5km 

Name / Receptor Sensitivity Magnitude 
of Change 

Level of 
Effect 

Significance 

Properties at Clynemilton High Low Minor Not Significant  

Crackaig High Low Minor Not Significant 

Primary Settlements beyond 5km 

6.9.92 Beyond 5km of the proposed turbines, opportunities for views of the proposed turbines from within the primary 
settlements would become increasingly limited. Visual effects upon settlements are assessed below and 
summarised within Table 6.15. 

Achrimsdale and East Clyne, Brora 

6.9.93 Achrimsdale and East Clyne are located to the north of Brora, close to the A9 and consist of a number of scattered 
residential properties set amongst large gardens and agricultural fields along a minor road, approximately 5km 
from the proposed turbines.  

6.9.94 Due to steeply rising land to the north of the properties, outward views are limited in nature, with only occasional 
glimpses of blade tips. Most properties would have no view of the proposed turbines. Therefore, the magnitude 
of change is assessed as being no greater than low resulting in only a minor level of effect on the visual amenity 
experienced by the properties and is therefore deemed to be not significant. 

Dalchalm and Greenhill, Brora 

6.9.95 Greenhill lies in between the A9 and railway line, with Dalchalm separated from the A9 by the railway line, both 
to the north of Brora close to the coastline. Caravan and motorhome sites are located adjacent to the properties. 
Most of the properties, particularly in Dalchalm are orientated towards the nearby coastline, which the backs of 
properties facing the site in some instances.  

6.9.96 Most views towards the proposed turbines within Greenhill are limited to glimpses of blade tips in between 
intervening hills, with views of turbine no. 13 being more notable. Although Dalchalm is further from the site, the 
distance allows for increased visibility of the proposed turbines from most of the properties lining the minor road, 
with turbine nos. 13 and 15 being most visible, seen over intervening landform, with other turbines either not 
visible or limited to glimpses of blade tips. 

6.9.97 At worst, the Proposed Development would give rise to a medium to low magnitude of change, resulting in a 
moderate to minor level of effect, deemed to be not significant. However, view from Greenhill would likely give 
rise to a lower magnitude of change.  

Clynelish/West Clynelish, Brora 

6.9.98 A number of residential properties surround the Clynelish distillery, with a number of other properties located 
along minor roads to the west, within West Clynelish. Most views towards the site within Clynelish would be seen 
in context of the distillery. Most properties have open views towards the site, limited in some cases by 
surrounding vegetation or out buildings.  

6.9.99 From most properties, views are limited to blade tips only, with those to the north-west of West Clynelish having 
their view obscured by intervening landform. From some properties further southward, views of the hub and 
blades of turbine nos. 8 and 13 in particular are possible. At worst, the Proposed Development would give rise to 
a medium to low magnitude of change, resulting in a moderate to minor level of effect, deemed to be not 
significant. However, the visual effects from most other properties within these settlements are likely to be 
reduced.  

Brora 

6.9.100 Brora is a village located adjacent to the coastline centred around the River Brora, with a railway station and the 
A9 passing through its centre. Although the village is a local hub for tourism, it does contain areas of employment 
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land, schools and other community facilities. The village has an historic core, and includes The Brora Village Trail 
around this area.  

6.9.101 From the village, numerous views are possible towards the site and the proposed turbines, obscured in part by 
intervening landform and by intervening properties and vegetation. From select locations within Lower Brora, 
most of the proposed turbines would be visible above the backdrop of hills, forming a prominent feature on the 
hill side (refer to Viewpoint 2). From other parts of the village, although a number of the proposed turbines are 
visible above the skyline, due to the presence of man-made features in the foreground and intervening buildings, 
visibility would be restricted (refer to Viewpoint 3).  

6.9.102 As a worst case from select areas of the village, the Proposed Development would give rise to a medium to high 
magnitude of change, resulting in a moderate to major level of effect, deemed to be significant. However, in 
numerous cases, this effect would be reduced.  

Doll 

6.9.103 Doll lies to the south-west of Brora, approximately 8km south-west of the site and consists of a number of 
scattered properties accessed by interconnected minor roads. Vegetation around some of the properties serve 
to limit outward views, including field boundary vegetation within and surrounding the settlement.  

6.9.104 A number of turbine hubs and blades would be notable above the backdrop of hills, which would appear as a 
cluster, with most other proposed turbines limited to glimpses of blade tips or obscured completely by the 
intervening landform (refer to Viewpoint 1). Due to the notable addition of the Proposed Development above the 
steep sided hills beyond Doll, the magnitude of change is assessed as medium, resulting in a moderate level of 
effect, which deemed to be significant. 

Kildonan 

6.9.105 Kildonan is a group of residential properties within the Strath of Kildonan, centred around the junction between 
the A897 and the minor road passing through Glen Loth and is located approximately 8km to the north of the 
site. A railway station stop is located to the west, adjacent to the River Helmsdale.  

6.9.106 Kildonan Church and Kildonan Farm to the south lie outside the theoretical extents of visibility, however, further 
north, there would be some theoretical visibility close to the road junction. Although some glimpses of the 
proposed turbines would be possible from a number of the properties (including Kildonan Lodge) above 
intervening landform close to the site, tree planting surrounds most of the properties, including areas of 
coniferous plantation woodland to the south. As a result of this woodland views from properties would be limited 
in nature. Therefore, the magnitude of change is assessed as low resulting in a minor level of effect on the visual 
amenity experienced by the properties, which is deemed to be not significant. 

Knockarthur 

6.9.107 Knockarthur consists of a number of scattered residential properties situated off single track minor roads and is 
located approximately 14km to the south-west of the site.  

6.9.108 To the west of the settlement, falling topography away from the site would prevent any views towards the 
proposed turbines. To the west of the settlement however, open panoramic views are possible over open 
moorland, where distant views of a number of proposed turbines would be seen on the skyline. However, views 
are already influenced by the presence of Kilbraur Wind Farm which is prominent in the foreground, as well as 
distant glimpses of Gordonbush Wind Farm to the north-west of the site.  

6.9.109 Due to the presence of the Kilbraur Wind Farm in the foreground and the distance of properties from the site, 
the magnitude of change is assessed as low, resulting in a minor level of effect on the visual amenity experienced 
by the properties, which is deemed to be not significant. 

Kinbrace 

6.9.110 KInbrace is a small isolated village located at the junction of the A897 and B871 which benefits from a railway 
station stop, approximately 18km north of the site. Most properties within the village are set down from the 
elevated A897, situated close to Bannock Burn.  

6.9.111 Most properties within the village are surrounded by vegetation and set behind local topography, preventing 
outward views towards the site. However, select properties to the south of Kinbrace have outward views along 
the Strath of Kildonan towards the site, where distant glimpses would be possible, in context of the adjacent 
Gordonbush Wind Farm. At worst, the Proposed Development would give rise to a medium to low magnitude of 
change, resulting in a moderate to minor level of effect, deemed to be not significant. However, the effect of the 
Proposed Development upon most properties within the settlements would be reduced. 

Littleferry 

6.9.112 Littleferry is a small village at the estuary of Loch Fleet, approximately 17.5km south-west of the site, with most 
residential properties orientated towards the loch in a southerly direction, with some facing eastward toward 
Dornoch Firth. The site is seen as part of the distant hills rising above the lower land adjacent to the coast.  

6.9.113 A select number of the proposed turbines would be visible on the skyline above the distant hills, however at a 
distance of 17.5km, would not appear prominent, with most limited to glimpses of blade tips only, or completely 
obscured by intervening landform. In some cases, views would be obscured by foreground trees and woodland 
located close to the northern edge of the settlement.  

6.9.114 Due to the distance from the site and with foreground vegetation limiting views towards the site, the magnitude 
of change is assessed as low, resulting in a minor level of effect on the visual amenity experienced by the 
properties, which is deemed to be not significant. 

Skelbo 

6.9.115 The settlement consists of only a scattering of properties to the east and south of Skelbo Castle, which lies 
approximately 19km from the site. Due to the elevated nature of the castle, all properties to the south would 
have no view towards the Proposed Development. Only a single property to the east of the castle would have 
outward views over Loch Fleet towards the site.  

6.9.116 The single property is close to the location of Viewpoint 13, with a similar outlook, therefore, the same 
conclusions are found, where the magnitude of change is assessed as no greater than low. As the sensitivity of 
the property is high, which is lower than Viewpoint 13, the level of effect is considered to be minor, which is 
deemed to be not significant. 

Table 6.13: Summary of Operational Effects on Primary Settlements between 5km and 20km 

Name / Receptor Sensitivity Magnitude 
of Change 

Level of 
Effect 

Significance 

Achrimsdale and East Clyne, Brora  High Low Minor Not Significant 

Dalchalm and Greenhill, Brora High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Clynelish/West Clynelish, Brora High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Brora High Medium to 
High 

Moderate to 
Major 

Significant 

Doll High Medium Moderate Significant 

Kildonan High Low Minor  Not Significant 

Knockarthur High Low Minor  Not Significant 

Kinbrace High Medium to 
Low 

Moderate to 
Minor 

Not Significant 
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Name / Receptor Sensitivity Magnitude 
of Change 

Level of 
Effect 

Significance 

Littleferry High Low Minor  Not Significant 

Skelbo High Low Minor Not Significant 

Settlements beyond 20km  

6.9.117 Although beyond 20km, there would usually be limited theoretical visibility from settlements, in this case, it is 
considered that due to the open nature of views from these settlements towards the site, an appropriate 
assessment of likely effects has been undertaken upon a select number of settlements. 

Embo 

6.9.118 Embo is a small former fishing village adjacent to the Moray Firth which is made up of a cluster of residential 
properties, with a large complex of lodges, caravan and camping to the east and south of the village, which border 
the beaches.  

6.9.119 Most of the residential properties are orientated in a north-south direction, therefore, views from the front or 
rear of these properties may be possible towards the site. However, due to the dense development pattern of 
the settlement, most outward views from properties would be curtailed by intervening built form, leaving only 
those properties to the north of the settlement having potential views towards the Proposed Development. 
Where views would be possible towards the Proposed Development, the proposed turbines would be seen on 
the skyline, albeit with most turbines partially obscured by the intervening hills, limiting some views to turbine 
hubs with blades and in some cases only blade tips.  

6.9.120 From select areas of the village, the Proposed Development would give rise to a medium to low magnitude of 
change, resulting in a moderate to minor level of effect, deemed to be not significant. However, this is deemed 
to be a worst-case scenario, with most of the village having no outward view towards the Proposed Development.  

Dornoch 

6.9.121 Dornoch is a town separated from the Dornoch Firth by Royal Dornoch Golf Club with its centre centred around 
Dornoch Cathedral. Access to the beach is located to the south-east of the town, adjacent to caravan and camping 
businesses. The settlement is connected to the A9 via the A949 and B9168, which both enter the western edge 
of the town. The centre of the town is designated as a Conservation Area. 

6.9.122 Due to the dense settlement pattern within the town, views towards the site from residential properties to the 
south of the town would be largely curtailed by intervening areas of built form. Residential properties to the 
north-east of the town have their outwards views limited by areas of surrounding woodland. Although some 
residential properties to the north-west would have limited outward views due to areas of surrounding 
vegetation, some would view the proposed turbines on the distant skyline above the hills. Where views are 
possible, intervening landform would serve to limit views of some turbines, with a few limited to glimpses of 
blade tips only (refer to Viewpoint 14). 

6.9.123 From select areas of the town, the Proposed Development would give rise to a medium to low magnitude of 
change, resulting in a moderate to minor level of effect, deemed to be not significant. Within most areas of the 
town, views would be limited by intervening built form or vegetation. 

Tain  

6.9.124 Tain is a small town set close to Dornoch Firth and encircled by the A9 to the south-west. The town is separated 
from the coastline by the railway line, as well as by industrial and commercial development to the south-west of 
the tracks, with residential development concreted between the railway line and the A9. The central core of Tain 
is designated as a Conservation Area. 

6.9.125 Outward views from the settlement towards the Proposed Development are limited in nature due to intervening 
built form to the north-east of the settlement as well as the pattern of vegetation and the dense nature of the 

properties within the town. Some glimpsed views of the proposed turbines may be possible from more elevated 
locations over open spaces or agricultural land, seen in context of foreground built form.  

6.9.126 The Proposed Development would give rise to a low magnitude of change from Tain, resulting in a minor level of 
effect, deemed to be not significant. 

Portmahomack 

6.9.127 Portmahomack is a small fishing village centred around a small sandy bay with most of the residential properties 
orientated to benefit from an open and panoramic view over Dornoch and Moray Firth. Tarbet Golf Course lies 
to the south-east of the village, with limited outward views towards the site. Northern parts of the village are 
designated as a Conservation Area. 

6.9.128 When looking in a northerly direction, most of the turbines would be visible to some degree above the distant 
hills, appearing on the skyline. Intervening landform serves to limit views of some turbines, with a few limited to 
glimpses of hubs and blade tips only. Views of the proposed turbines would be seen in context of the wider 
panoramic view possible from properties within the settlement (refer to Viewpoint 15).  

6.9.129 From most areas of the village, the Proposed Development would give rise to a medium to low magnitude of 
change, resulting in a moderate to minor level of effect, deemed to be not significant. 

Inver 

6.9.130 Inver is a small village adjacent to Inver Bay. Outward open views are possible from properties to the north and 
east of the village over adjacent dunes. Views from some residential properties located centrally and to the south-
east would have limited outward views towards the site due to intervening built form.   

6.9.131 When looking in a northerly direction, most of the turbines would be visible to some degree above the distant 
hills, appearing on the skyline. Intervening landform serves to limit views of some turbines, with a few limited to 
glimpses of hubs and blade tips only. The Proposed Development would be seen in context of glimpses of the 
Gordonbush Wind Farm appearing adjacent to the proposed turbines.  

6.9.132 From most areas of the village, the Proposed Development would give rise to a medium to low magnitude of 
change, resulting in a moderate to minor level of effect, deemed to be not significant. 

Table 6.14: Summary of Operational Effects on Settlements beyond 20km 

Name / Receptor Sensitivity Magnitude 
of Change 

Level of 
Effect 

Significance 

Embo High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Dornoch High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Tain High Low Minor Not Significant 

Portmahomack High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Inver High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Recreational and Cycling Routes  

6.9.133 Throughout the 20 km detailed study area as a whole, there are numerous recreational and cycle routes. It should 
be noted that receptors using these routes are of high sensitivity to change in the view. Visual effects upon 
settlements are assessed below and summarised within Table 6.15. 
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John O’ Groats Trail 

6.9.134 The John O’ Groats Trail is a 147 mile coastal walking route between Inverness and John O’ Groats and passes 
within the study area, as well as within the site at approximately 3.75km to the south-east of the proposed 
turbines.  

6.9.135 Although the trail passes within the site boundary, there would be very limited theoretical visibility along the 
route whilst doing so, with only a few limited glimpses of a few blade tips due to intervening landform. From 
Lothbeg to the east to Helmsdale and beyond to the north-east, there would be very limited or no visibility of the 
Proposed Development due to the high land to the east of the site and adjacent to the coast obscuring views.  

6.9.136 To the south-west of the site, at over 5km from the proposed turbines, theoretical visibility becomes gradually 
more prominent, particularly where the route passes through areas of Brora (refer to Viewpoint 2). Beyond Brora, 
at a distance of approximately 10km and due to intervening landform and coniferous plantation woodland there 
would be no theoretical visibility of the Proposed Development.  

6.9.137 At a distance of approximately 19km, theoretical visibility along the trail begins to increase, in particular between 
the settlements of Skelbo and Embo.  

6.9.138 Beyond 20km, some theoretical visibility would continue along the trail to the south-west of the site, which would 
however, gradually reduce further from the site. There would be no further theoretical visibility along the trail to 
the north-east. 

6.9.139 As a worst-case scenario, the magnitude of change upon the John O’ Groats Trail over a stetch of the route 
between approximately 6.5km - 8.5km is assessed as medium to high, resulting in a moderate to major level of 
effect and which is deemed to be significant. At a distance, of approximately 19km to the south-west of the 
Proposed Development, the magnitude of change would reduce to medium to low, resulting in a moderate to 
minor level of effect, deemed to be not significant, which would continue to reduce further away from the site.  

North Coast 500 

6.9.140 The North Coast 500 is a 516 mile long driving route around the Highlands of Scotland, beginning and ending in 
Inverness. The route follows the route of the A9 within the study area, including passing adjacent to the site 
boundary at approximately 3.5km to the south-east of the proposed turbines. 

6.9.141 Along most of the route within the 20km detailed study area, there would be very limited or no visibility of the 
Proposed Development, including where the route is located within the site, due to the intervening landform 
within and surrounding the proposed turbines.  

6.9.142 However, as the route becomes closer to Brora, theoretical visibility increases as views of the proposed turbines 
become possible over intervening landform whilst travelling northward along the route. Further into Brora, a 
number of the proposed turbines would be seen on the skyline, above the hills in the background, all seen in 
context of numerous manmade features in the foreground such as built form, overhead powerlines, street 
lighting and traffic signage (refer to Viewpoint 3). To the south-west of Brora, theoretical visibility would continue 
up to a distance of approximately 10km from the proposed turbines. At worst, the magnitude of change upon the 
North Coast 500 is assessed as medium to low, resulting in a moderate to minor level of effect and which is 
deemed to be not significant. 

6.9.143 Beyond 10km to the south-west of the proposed turbines, there would be no theoretical visibility of the Proposed 
Development within the 20km study area due to intervening landform and vegetation, nor would there be any 
theoretical visibility to the north-east of the site beyond approximately 5km of the proposed turbines.  

6.9.144 Beyond 20km to the south-west, views towards the Proposed Development would be sporadic and distant, often 
limited by roadside vegetation or other vegetation adjacent to the route. Some parts are more open than others, 
for example, open views are possible from the Dornoch Firth Bridge (refer to Viewpoint 16). The magnitude of 
change upon the North Coast 500 route beyond 20km is assessed as low, resulting in a minor level of effect and 
which is deemed to be not significant. There would be no visibility from the route to the north-east of the site, 
beyond 20km. 

Highland Wildcat bike trails – Black Route 

6.9.145 The Highland Wildcat bike trails are mostly located within woodland to the north-west of Golspie and are graded, 
dependent upon their difficulty. Part of the Black Trail, the most difficult route, circles the high point of Ben 
Bhraggie, with views possible over the surrounding landscape, including towards the site (refer to Viewpoint 12).  

6.9.146 Due to the elevated nature of the trail, most of the proposed turbines are visible above the skyline, albeit viewed 
in context of the adjacent Gordonbush Wind Farm, as well as forming part of wider panoramic views. It is 
therefore considered that the magnitude of change upon the black route trail is assessed as medium, resulting in 
a moderate level of effect and which is deemed to be not significant. It should also be noted that only a limited 
part of the black route encircles higher ground at Ben Bhraggie, with most of the route having no view of the 
Proposed Development where located on lower ground or within woodland. 

Brora Village Trail 

6.9.147 The Brora Village Trail is a short walking route around the village with numerous information boards, taking in 
the historic buildings, beaches, River Brora and the harbour.  

6.9.148 Theoretical visibility is shown throughout the trail, however, in reality, most outward views towards the Proposed 
Development would be partly or completely obscured by intervening built form, vegetation or other obstacles 
within Brora. However, there would be a number of opportunities to view the proposed turbines, including along 
Victoria Road (A9) (refer to Viewpoint 2 in proximity to the trail) and two panoramic viewing opportunities 
adjacent to the Moray Firth (refer to Viewpoint 3). At worst, the magnitude of change upon the Brora Village Trail 
is assessed as medium to high, resulting in a moderate to major level of effect and which is deemed to be 
significant. 

Table 6.15: Summary of Operational Effects on Recreational and Cycling Routes 

Name / Receptor Sensitivity Magnitude 
of Change 

Level of 
Effect 

Significance 

John O’ Groats 
Trail 

Between approximately 
6.5-8.5km south-west of 
the site 

High Medium to 
High 

Moderate to 
Major 

Significant 

Approximately 19km 
south-west of the site and 
beyond 

High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

North Coast 500 Between approximately 6-
10km south-west of the 
site 

High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Beyond 20km south-west 
of the site 

High Low Minor Not Significant 

Highland Wildcat bike trails – Black Route High Medium Moderate Not Significant 

Brora Village Trail High Medium to 
High 

Moderate to 
Major 

Significant 

Core Paths 

6.9.149 An assessment of visual effects upon Core Paths in proximity to the site is set out in Table 6.16. It should be noted 
that receptors using these core paths are of high sensitivity to change in the view. 
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Table 6.16: Analysis of Operational Effects on Core Paths 

Name / 
Receptor 

Analysis of Potential 
Effects 

Sensitivity Magnitude 
of Change 

Level of 
Effect 

Significance 

Loch Brora – 
West Track (ref: 
SU06.02) 

Parts of the route have no 
theoretical visibility. 

Glimpses of blade tips are 
possible of select turbines 
along north-western and 
south-eastern stretches of 
the route. 

High Low Minor Not Significant 

North Brora 
River (ref: 
SU06.11) 

Most of the route has no 
theoretical visibility.  

Some visibility of a select 
number of proposed 
turbines where River Brora 
meanders close to the 
north of Doll and west of 
Brora. Most limited to 
blade tips by intervening 
vegetation. 

Limited or no visibility 
along the route within 
Brora. 

High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Brora Links, 
Dalchalm routes 
(ref: SU06.07/ 
SU06.08/ 
SU06.09/ 
SU06.10) 

Some theoretical visibility 
of select turbines on the 
skyline close to Greenhill 
and Dalchalm.  

Further to the south, 
theoretical visibility 
increases and views 
towards the proposed 
turbines more prominent.  

High Medium to 
High 

Moderate to 
Major 

Significant 

A and B Roads 

6.9.150 Throughout the 20km detailed study area, there are numerous A and B roads. Visual effects upon these roads are 
assessed below and summarised within Table 6.17. 

A9 

6.9.151 The A9 travels between Thurso in the north of Scotland to Stirling and passes adjacent to the south-eastern part 
of the site, approximately 3.5km to the south-east of the closest proposed turbines. As the road also forms part 
of the North Coast 500 route, the same assessment results are considered for this road (refer to Viewpoint 3). To 
the south-west of Brora, theoretical visibility would continue up to a distance of approximately 10km from the 
proposed turbines. At worst, the magnitude of change upon the A9 is assessed as medium to low, resulting in a 
moderate to minor level of effect and which is deemed to be not significant. 

6.9.152 Beyond 20km, theoretical visibility would decrease, limited to select locations only to the south-west of the site 
(refer to Viewpoint 16). At worst, the magnitude of change upon the A9 beyond 20km from the site is assessed 
as low, resulting in a minor level of effect and which is deemed to be not significant. 

A897 

6.9.153 The road provides a connection between Helmsdale to the south-east, to the A836 close to the northern edge of 
Scotland and lies approximately 7km north-east of the site at its closest point.  

6.9.154 Between Helmsdale and Kildonan, there is very limited theoretical visibility of the proposed turbines. Once at 
Kildonan, roadside vegetation and areas of woodland serve to limit outward views towards the site, however, 
once north of the settlement, some limited glimpses of a select number of proposed turbines would be possible 
in between intervening landform over an approximate 2km stretch of the road, 10km from the site, and obscured 
in part by vegetation either side of River Helmsdale.  

6.9.155 Beyond this, intervening landform either side of the river valley limit views toward the Proposed Development. 
At approximately 15km to the south of Kinbrace, views towards the site along the Strath of Kildonan become 
possible when travelling in a south-easterly direction (refer to Viewpoint 17), with most of the proposed turbines 
visible on the skyline to some degree above the distant hills. Intervening landform serves to limit views of some 
turbines completely, with some limited to glimpses of blade tips only. 

6.9.156 At worst, the magnitude of change upon the A897 is assessed as medium to low. When combined with the 
medium sensitivity of the road, it results in a moderate to minor level of effect and which is deemed to be not 
significant. However, it should be noted that along most of the route, particularly those parts of the road closest 
to the site, there would be no theoretical visibility of the Proposed Development. 

A949 

6.9.157 The A949 provides a road connection between the A9 and Dornoch and runs in an east-west direction, 
approximately 24km south-west of the site.  

6.9.158 Most outward views to the west of the route would be curtailed by surrounding coniferous woodland plantations 
which would limit any views towards the site and nearby coastline. Close to the western edge of Dornoch, views 
begin to open up, with the proposed turbines becoming visible on the skyline above distant intervening hills and 
at an oblique angle from the direction of travel along the A949. Any view of the Proposed Development would be 
fleeting and incidental. Further to the west, built form would prevent any view towards the proposed turbines. 

6.9.159 At worst, the magnitude of change upon the A702 is assessed as low, resulting in a minor level of effect and which 
is deemed to be not significant.  

B871 

6.9.160 The B871 is a single track road with passing places, providing a road connection between Kinbrace and Syre and 
is approximately 18km north-west of the site at its closest point.  

6.9.161 Theoretical visibility is variable along the route, restricted in part by intervening landform between the site, as 
well as large scale coniferous woodland plantations to the north-east of Lochrimsdale and to the south of Syre. 
Some oblique views towards the proposed turbines are possible at oblique angles to the direction of travel in 
proximity to Kinbrace over an approximate distance of 3km, most visible in context of the existing turbines at 
Gordonbush wind farm. Some additional visibility toward the Proposed Development also becomes possible to 
the north of Badanloch Lodge at approximately 22km from the site when travelling in a south-easterly direction, 
seen in context of overhead powerlines adjacent to the road and limited in part by vegetation adjacent to the 
road.  

6.9.162 Beyond the coniferous woodland adjacent to Loch Rimsdale, over 30km from the site, some theoretical visibility 
of a select number of proposed turbines becomes possible when travelling in a south-easterly direction above 
the distant hills (refer to Viewpoint 18). Intervening landform serves to limit views of some turbines, with some 
limited to glimpses of blade tips or hub and blade tips only.  

6.9.163 At worst, the magnitude of change upon the B871 is assessed as medium to low, resulting in a moderate to minor 
level of effect and which is deemed to be not significant. However, it should be noted that the level of effect is 
limited to areas close to Kinbrace and areas north of Badanloch Lodge. 

B9168 

6.9.164 The B9168 provides a road connection between the A9 and Dornoch to the north of the town, approximately 
21.5km south-west of the site at its closest point.  
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6.9.165 Most of the route to the north is set within coniferous woodland plantation with no opportunity for outward 
views towards the site. The road then sits within a low lying valley associated with Dornoch Burn, with no 
theoretical visibility of the Proposed Development. Only from limited parts of the road in proximity to Dornoch 
are views possible towards the Proposed Development, which are themselves limited by roadside vegetation, 
built form within Dornoch, as well as numerous plantation woodlands to the north of Dornoch.  

6.9.166 At worst, the magnitude of change upon the B9168 is assessed as low, resulting in a minor level of effect and 
which is deemed to be not significant.  

B9174 

6.9.167 As stated in the assessment of Tain, built form to the north-east of the settlement as well as the pattern of 
vegetation and the dense nature of the properties within the town limit outward views from the B9174. Some 
glimpsed views of the proposed turbines may be possible from more elevated locations over open spaces or 
agricultural land, seen in context of foreground built form.  

6.9.168 The Proposed Development would give rise to a low magnitude of change from the B9174, resulting in a minor 
level of effect, deemed to be not significant. 

B9165 

6.9.169 The road crosses agricultural land providing a connection between the A9 and the villages of Hill of Fearn and 
Portmahomack.  

6.9.170 Between the A9 and Hill of Fearn theoretical visibility toward the Proposed Development is limited due to the 
presence of woodland and vegetation either side of the road, as well as local topography restricting outward 
views. 

6.9.171 To the north-east of Hill of Fearn, the road steadily rises to follow a local ridge line crossing agricultural land, 
where views become more open in nature. Some views are restricted by roadside vegetation or the pattern of 
scattered trees and woodland in the surrounding landscape. However, on the approach to Porthmahomack, views 
begin to open up, with glimpses of the proposed turbines possible on the skyline. Although restricted in part by 
built form within Portmahomack, views towards the site continue through the settlement, where the road 
terminates (refer to Viewpoint 17).  

6.9.172 From north-eastern sections of the B9165, views towards the Proposed Development would give rise to a medium 
to low magnitude of change, resulting in a moderate to minor level of effect, deemed to be not significant. 

Table 6.17: Summary of Operational Effects on A and B roads 

Name / Receptor Sensitivity Magnitude of 
Change 

Level of Effect Significance 

A9 Between approximately 6-
10km south-west of the site 

High Medium to Low Moderate to 
Minor 

Not Significant 

Beyond 20km south-west of 
the site 

High Low Minor Not Significant 

A897 Medium Medium to Low Moderate to 
Minor 

Not Significant 

A949 Medium Low Minor Not Significant 

B871 High Medium to Low Moderate to 
Minor 

Not Significant 

B9168 Medium Low Minor Not Significant 

B9174  Medium Low Minor Not Significant 

Name / Receptor Sensitivity Magnitude of 
Change 

Level of Effect Significance 

B9165 Medium Medium to Low Moderate to 
Minor 

Not Significant 

Minor Roads  

6.9.173 Within the 20km detailed study area, there are numerous minor roads. Visual effects upon roads which have 
theoretical visibility covering them are set out below. 

Balnacoil to Knockarthur 

6.9.174 Beyond Balnacoil, the single track minor road gently climbs from east to west up Strath Brora to the north of the 
River Brora. Higher ground to the south of Strath Brora is occupied by the Kilbraur wind farm. Numerous trees, 
vegetation and woodland are located both sides of the road, which limit outward views along some parts of the 
route.  

6.9.175 When travelling in an easterly direction along the road, a number of turbines would be visible above the 
intervening hills on the skyline, with others obscured by intervening landform, or limited to glimpses of blade tips 
only (refer to Viewpoints 8 and 9). However, the Proposed Development would increase the influence of wind 
energy when travelling along the road, in particular upon views towards the distant hills in context of the existing 
Gordonbush Wind Farm. However, it should be noted that the road and associated valley is already influenced by 
its proximity to Kilbraur Wind Farm. Close to Knockarthur, the road changes direction and begins to descend 
gradually toward Pittentrail, where adjacent landform limits views towards the site. 

6.9.176 At worst, the magnitude of change is assessed as medium to low from the minor road, particularly when in 
proximity to Balnacoil, resulting in a moderate to minor level of effect and which is deemed to be not significant.  

Rail Network 

6.9.177 Visual effects upon the local rail network are assessed below. It is considered that although the rail network users 
are usually considered to be of low sensitivity, the route is used by local tourists and therefore, the sensitivity of 
the receptor is deemed to be medium.  

6.9.178 Where closest to the site, the railway line follows a similar route to the A9, before following the route of the A897 
through the Strath of Kildonan on the opposite side of River Helmsdale, up to Kinbrace and beyond, to the north 
and north-east of the site. Visibility from the railway line would mirror those found along the A9 and A897. To the 
south of the site in proximity to Brora and to the north and north-east in proximity to Kildonan and Kinbrace, the 
Proposed Development would give rise to a medium to low magnitude of change from the railway line, resulting 
in a moderate to minor level of effect, deemed to be not significant. However, it should be noted that there 
would be no visibility from the route between Kildonan, through Helmsdale and through to where the route 
passes close to the site. 

6.9.179 To the south-west, the railway line follows the route of the A839 through Strath Fleet and along the A836, where 
there would be no theoretical visibility of the Proposed Development. Further to the south-west, the train route 
passes close to the south of the Dornoch Firth Bridge and to the north of Tain before once again following the 
route of the A9 beyond the 35km study area. To the south-west, the Proposed Development would give rise to a 
low magnitude of change from the railway line, resulting in a minor level of effect, deemed to be not significant. 

Centres of Recreational and Tourism Activity 

6.9.180 Visual effects upon centres of recreational and tourism activity are assessed below and summarised within Table 
6.18. 
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Clynelish Distillery and Visitors Centre 

6.9.181 The Clynelish distillery and visitors centre is a complex of industrial style buildings with associated storage areas, 
car parking and raised pipe work. As a local visitor attraction, the sensitivity of visitors to the distillery is deemed 
to be high. 

6.9.182 From the distillery, most views towards the Proposed Development are limited to glimpses of the proposed 
turbine blade tips due to intervening landform, with other views potentially obscured by the complex of buildings 
associated with the distillery. At worst, the Proposed Development would give rise to a low magnitude of change, 
resulting in a minor level of effect, deemed to be not significant.  

Brora Golf Club 

6.9.183 Brora Golf Club is located to the north-east of Brora adjacent to the coastline and stretches over an approximate 
distance of nearly 3km. The golf course is approximately 5km south of the site at its closest point, with the club 
house located over 7.5km from the proposed turbines. As users of the golf course would be undertaking a slow 
paced recreational activity which derive part of their pleasure from an appreciation of setting, the sensitivity is 
deemed to be high. 

6.9.184 To the south of the golf course, views toward the site are restricted by the clubhouse and associated 3 storey 
apartment block, as well as other development within Brora. Once past Brora the front 9 holes are orientated to 
face towards the site, where a number of proposed turbines would appear noticeable above intervening 
landform. The prominence of the proposed turbines would gradually decrease further to the north as the 
intervening landform would obscure more of the Proposed Development. The back 9 holes are orientated in a 
southerly direction away from the Proposed Development; therefore, the proposed turbines would be less 
noticeable whilst participating.  

6.9.185 At worst, the Proposed Development would give rise to a medium to high magnitude of change to southern parts 
of the golf course, resulting in a moderate to major level of effect, deemed to be significant. Towards the northern 
parts of the golf course the magnitude of change is predicted to decrease to medium to low, resulting in a 
moderate to minor level of effect, deemed to be not significant. It should be noted however, that the focus of 
views from the golf course is over the Moray Firth and not necessarily towards the site itself.   

Brora Beach 

6.9.186 Brora beach is a linear sandy beach over 3km in length, overlooking the Moray Firth extending from the estuary 
of the River Brora to the north of Brora and towards the site. The beach is separated from Brora and the nearby 
A9 and railway line by Brora Golf Club, however, a number of core paths and the John O’Groats Trail allow 
pedestrian access. The beach is approximately 4.75km from the nearest turbine at its closest point. As a local 
visitor attraction, the sensitivity of visitors to the beach is deemed to be high. 

6.9.187 To the south of the beach, views toward the site are restricted in part by development within Brora. Once past 
Brora, a number of proposed turbines would appear noticeable above intervening landform and on the skyline. 
The prominence of the proposed turbines would gradually decrease further to the north as the intervening 
landform would obscure more of the Proposed Development. 

6.9.188 At worst, the Proposed Development would give rise to a medium to high magnitude of change to southern parts 
of the beach, resulting in a moderate to major level of effect, deemed to be significant. Towards the northern 
parts of the beach the magnitude of change is predicted to decrease to medium to low, resulting in a moderate 
to minor level of effect, deemed to be not significant. It should be noted however, that the focus of views from 
the beach is primarily over the Moray Firth and not necessarily towards the site itself.   

Embo Beach 

6.9.189 The Embo beach extends from Embo pier to the south-east of Embo and extends towards Littleferry, terminating 
at the Loch Fleet estuary, approximately 19km from the site. Beyond Embo pier, the beaches face south away 
from the site, with adjacent sand dunes limiting outward views. As a local visitor attraction, the sensitivity of 
visitors to the beach is deemed to be high. 

6.9.190 Due to the open and uninterrupted nature of views from the beach, the proposed turbines would be seen on the 
skyline above the distant hills, albeit with most turbines partially obscured by these intervening hills, limiting 
some views to turbine hubs with blades and in some cases only blade tips.  

6.9.191 Due to the distance from the beach to the site, the Proposed Development would give rise to only a medium to 
low magnitude of change, resulting in a moderate to minor level of effect, deemed to be not significant.  

Royal Dornoch Golf Course 

6.9.192 The golf club consists of two courses either side of Dornoch sprawled adjacent to the coastline, including the 
championship course to the north-east of Dornoch and the Struie course to the south. The championship course 
is approximately 21.5km south-west of the site at its closest point. As users of the golf course would be 
undertaking a slow paced recreational activity which derive part of their pleasure from an appreciation of setting, 
the sensitivity is deemed to be high. 

6.9.193 From the course, particularly when playing in a north-easterly direction from the championship course, the 
proposed turbines would be visible on the distant skyline above the hills. Where views are possible, intervening 
landform would serve to limit views of some turbines, with a few limited to glimpses of blade tips only (refer to 
Viewpoint 14). When playing in a south-westerly direction away from the Proposed Development, the proposed 
turbines would be less noticeable.  

6.9.194 From select areas of the golf course, the Proposed Development would give rise to a medium to low magnitude 
of change, resulting in a moderate to minor level of effect, deemed to be not significant. Views towards the 
proposed turbines from the Struie course would be seen in context of Dornoch in the foreground and is further 
from the site, therefore, visual effects would reduce.  

Dornoch Beach 

6.9.195 The beach is a long linear beach extending from Dornoch Firth, south of Dornoch, passing east of Dornoch and 
beyond to the north-east of the town. The beach is separated from the town by Royal Dornoch golf course and 
by caravan and camping sites, however, the beach benefits from a small car park, located close to Viewpoint 14.  
As a local visitor attraction, the sensitivity of visitors to the beach is deemed to be high. 

6.9.196 Due to the open and uninterrupted nature of views from the beach, the proposed turbines would be seen on the 
skyline above the distant hills, albeit with most turbines partially obscured by these intervening hills, limiting 
some views to turbine hubs with blades and in some cases only blade tips. The site would be at an oblique angle 
from the beach, where views concentrate upon the Moray Firth. 

6.9.197 Due to the distance from the beach to the site, the Proposed Development would give rise to only a medium to 
low magnitude of change, resulting in a moderate to minor level of effect, deemed to be not significant.  

Portmahomack Beach 

6.9.198 The beach is set around a small bay surrounded by properties within the village, located approximately 27km 
from the site. As a local visitor attraction, the sensitivity of visitors to the beach is deemed to be high. 

6.9.199 Due to the open and uninterrupted nature of views from the beach, the proposed turbines would be seen on the 
skyline above the distant hills, albeit with most turbines partially obscured by these intervening hills, limiting 
some views to turbine hubs with blades and in some cases only blade tips (refer to Viewpoint 15). 

6.9.200 Due to the distance from the beach to the site, the Proposed Development would give rise to a medium to low 
magnitude of change, resulting in a moderate to minor level of effect, deemed to be not significant.  
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Table 6.18: Summary of Operational Effects on Recreational and Tourism Activity 

Name / Receptor Sensitivity Magnitude 
of Change 

Level of 
Effect 

Significance 

Clynelish Distillery and Visitors Centre High Low Minor Not Significant 

Brora Golf Course Southern Parts High Medium to 
High 

Moderate to 
Major 

Significant 

Northern Parts High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Brora Beach Southern Parts High Medium to 
High 

Moderate to 
Major 

Significant 

Northern Parts High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Embo Beach High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Royal Dornoch Golf Course High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Dornoch Beach High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Portmahomack Beach  High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Visual Effects during Decommissioning 

6.9.201 The Applicant is seeking in-perpetuity consent for the Proposed Development. In the event of decommissioning, 
or replacement of turbines, it is anticipated that the likelihood of effects is similar to, or less than, that expected 
during construction. Decommissioning would be undertaken in line with best practice processes and methods at 
that time and will be managed through an agreed Decommissioning Environmental Management Plan. 

Effects upon Designated Landscapes – National Scenic Areas 

6.9.202 Dornoch Firth NSA is located approximately 23km to the south-west of the site at its closest point and occupies 
an area between Ardgay and Bonar Bridge to the west, partly outwith the study area, along the Dornoch Firth 
and extending to the west of Portmahomack at its eastern most point.  

6.9.203 The extent of theoretical visibility within the NSA is illustrated by Figure 6.25. Most of the western areas of the 
NSA have little or no theoretical visibility, however, this increases on the approach to the Dornoch Firth Bridge 
and, due to the low lying estuarine nature of the firth, theoretical visibility covers most of the eastern part of the 
NSA.  

6.9.204 Due to the distance from the site, an assessment of LCTs within the NSA were not considered. However, Viewpoint 
16 from the Dornoch Firth bridge was assessed in Appendix 6.3, and as set out in Table 6.11 above, was deemed 
to give rise to a moderate to minor adverse visual level of effect, which was assessed as being not significant. In 
addition, the following receptors either within or adjacent to the NSA are collated in Table 6.19 below, taken from 
the visual receptor assessment in this chapter:  

Table 6.19: Summary of Visual Receptors within or adjacent to Dornoch NSA 

Name / Receptor Sensitivity Magnitude 
of Change 

Level of 
Effect 

Significance 

Dornoch High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Tain High Low Minor Not Significant 

Inver High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

John O’ Groats 
Trail 

Approximately 19km 
south-west of the site and 
beyond 

High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

North Coast 500 Beyond 20km south-west 
of the site 

High Low Minor Not Significant 

A9 Beyond 20km south-west 
of the site 

High Low Minor Not Significant 

Rail Network To the south-west Medium Low Minor Not Significant 

Royal Dornoch Golf Course High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

Dornoch Beach High Medium to 
Low 

Moderate to 
Minor 

Not Significant 

6.9.205 In summary, whilst it is acknowledged there will be some indirect adverse effects upon landscape character and 
visual amenity experienced from parts of Dornoch Firth NSA, particularly to the east, they would be not 
significant. The Proposed Development would not affect the ability to appreciate the underlying special qualities 
of the NSA and the landscape as a whole would remain attractive and legible.  

Effects upon Designated Landscapes – Special Landscape Areas 

6.9.206 Within the wider 35 km study area there are four SLAs. A detailed assessment of all SLAs has been undertaken, 
which is set out in Appendix 6.4 and summarised in the paragraphs below. 

Loch Fleet, Loch Brora and Glen Loth SLA 

6.9.207 Whilst it is acknowledged there will be some direct and indirect significant effects upon landscape character and 
visual amenity experienced from parts of the Loch Fleet, Loch Brora and Glen Loth SLA, particularly to the north-
east, up to a distance of around 4km from the site, these will not affect the ability to appreciate the underlying 
landscape. The landscape as a whole would remain attractive and legible, with much of the SLA either having no 
view of the proposed turbines, or only minor views of the turbines at a distance, within a much wider overall 
panorama.  

Flow Country and Berriedale Coast SLA 

6.9.208 Whilst it is acknowledged there will be some indirect adverse effects upon landscape character and visual amenity 
experienced from limited parts of the Flow Country and Berriedale Coast SLA, these would be mostly restricted 
to areas of higher ground and would be not significant, in part due to the presence of the existing Gordonbush 
Wind Farm which is already visible in the same broad location as the Proposed Development would be seen and 
serves to already characterise the part of the landscape in the vicinity of the site with the presence of wind energy.  

6.9.209 The Proposed Development would not affect the ability to appreciate the underlying landscape and the SLA as a 
whole would remain attractive and legible.  
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Ben Klibreck and Loch Choire SLA 

6.9.210 Whilst it is acknowledged there will be some indirect adverse effects upon landscape character and visual amenity 
experienced from limited parts of the Ben Klibreck and Loch Choire SLA, these would be restricted to areas of 
higher ground and would be not significant. The Proposed Development would not affect the ability to appreciate 
the underlying landscape and the SLA as a whole would remain attractive and legible.  

Ben Griam and Loch nan Clar SLA 

6.9.211 Whilst it is acknowledged there will be some indirect adverse effects upon landscape character and visual amenity 
experienced from limited parts of the Bens Griam and Loch nan Clar SLA, these would be not significant. At a 
distance of over 18km from the site, the Proposed Development would not affect the ability to appreciate the 
underlying landscape and the SLA as a whole would remain attractive and legible.  

Effects upon Wild Land Areas 

6.9.212 There are three areas of wild land located within the study area, namely Ben Klibreck - Armine Forest (35), 
Causeymire Knockfin Flows (36) and East Halladale Flows (39). A detailed assessment of the two Wild Land Areas 
(WLA) is set out in Appendix 6.5 and summarised in the paragraphs below, with East Halladale Flows WLA scoped 
out due to the distance from the site and lack of theoretical visibility within the area.  

Ben Klibreck – Armine Forest (35) Wild Land Area 

6.9.213 It was determined that the Proposed Development would have some limited influence upon the qualities of the 
Ben Klibreck – Armine Forest WLA particularly in proximity to the south-eastern edge, due to the influence of 
other intervening visual detractors, including Gordonbush wind farm and a 275kV transmission line, the other 
effects upon the WLA would be limited in nature. Any adverse effects upon the Ben Klibreck – Armine Forest WLA 
are deemed to be not significant.  

Causeymire Knockfin Flows (36) Wild Land Area 

6.9.214 The Proposed Development would have some influence upon the qualities of southern areas of the Causeymire 
Knockfin Flows WLA. However, it is deemed that these are limited due to the distance between the WLA and the 
site. Any adverse effects upon the Causeymire Knockfin Flows WLA are deemed to be not significant. 

6.10 Additional Mitigation and Enhancement 
6.10.1 No additional mitigation or enhancement measures are provided, beyond the inherent mitigation built into the 

design process, which has been previously discussed. 

6.11 Residual Effects 
6.11.1 Best practice for EIA in general terms requires that the significance of likely effects be assessed, mitigation 

proposals identified, and the residual effect (with mitigation in place) then re-assessed to demonstrate the 
effectiveness of the mitigation proposed. 

6.11.2 In the case of LVIA for wind farms this presents two interrelated problems: 

▪ Likely effects cannot be meaningfully assessed in the absence of an assumed layout; and 

▪ Landscape and visual mitigation principally focus on refinement of the site layout (‘mitigation by design’). 

6.11.3 The approach taken in this study has therefore been to build landscape and visual mitigation into the final layout. 
Mitigation has been considered as part of the iterative design process but as this mitigation is integral to the final 
layout, there is no difference between the assessed effects reported in the main body of this chapter and the 
residual effects.  

6.12 Cumulative Assessment 
6.12.1 For the cumulative assessment, consideration was initially given to a 60 km radius from the site, as recommended 

by SNH best practice guidance. Following this, all other wind energy developments that are operational, under 
construction, consented or subject to a valid full planning application within 35km of the proposed wind farm 

were identified and reviewed as part of the cumulative baseline. It is acknowledged that this list is constantly 
evolving and therefore, the 1st October 2020 was used as an effective ‘cut off’ date after which no further research 
was undertaken on the evolving status of wind energy development in the study area, and the CLVIA reflects the 
status of each wind farm at the time of this date.  

6.12.2 In order that the assessment remains focussed on those other schemes which have the greatest potential to give 
rise to significant cumulative effects, it was deemed appropriate to scope out any turbines under 50m, or any 
turbines between 50m and 80m which lie over 10km from the site. Schemes that are at scoping or at the pre-
planning stage have not been considered due to the uncertainty that these schemes will come forward and the 
lack of adequate information about project details. This is in accordance with the approach advocated in GLVIA3.  

6.12.3 The cumulative sites within 35km are shown in Table 6.20 and illustrated in Figure 6.9. 

6.12.4 At the time of preparing this LVIA, there were 10 other wind farms or wind turbine schemes within 35km of the 
site which were either operational, under construction or in the planning system. As a breakdown of these by 
status: 6 were operational, 2 were consented or under construction and 2 were subject to a valid planning 
application (including those at appeal or had been refused and may be appealed at a later date).  
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Table 6.20: Other Wind Farms within 35km of the site 

Site Blade tip height of turbines Number of Turbines 

Operational 

Gordonbush  110m 35 

Kilbraur (Srathbrora) 115m 19 

Kilbraur Extension 125m 8 

Lairg Estate 100m 3 

Beatrice (offshore) 178m 84 

Buolfruich 62m 15 

Consented/Under Construction 

Gordonbush Extension 149.9m 11 

Braemore 126m 18 

In Planning 

South Kilbraur 149.9 7 

Lairg II 180m (7.no) /149.9m (3no.) 10  

6.12.5 In order to present a proportionate assessment, consideration has been made to which of the above listed 
schemes would have the potential to bring about significant cumulative effects when experienced in combination, 
or in sequence, with the Proposed Development based on experience of the landscape in the field and 
professional judgement. Table 6.21 sets out all wind farms that form the basis of the detailed cumulative 
assessment and these are illustrated in Figure 6.10. 

Table 6.21: Wind Farms considered within CLVIA 

Site Blade tip height 
of turbines 

Number of 
turbines 

Distance and 
direction from 
site 

Landscape Character Type 

Operational 

Gordonbush  110m 35 1.5km to the 
north-west. 

LCT134 – ‘Sweeping Moorland and 
Flows’ and LCT135 – ‘Rounded Hills 
– Caithness & Sutherland’ 

Kilbraur 
(Srathbrora) 

115m 19 8.5km to the 
south-west. 

LCT134 – ‘Sweeping Moorland and 
Flows’ and LCT135 – ‘Rounded Hills 
– Caithness & Sutherland’ 

Kilbraur Extension 125m 8 9km to the 
south-west. 

LCT134 – ‘Sweeping Moorland and 
Flows’ and LCT135 – ‘Rounded Hills 
– Caithness & Sutherland’ 

Site Blade tip height 
of turbines 

Number of 
turbines 

Distance and 
direction from 
site 

Landscape Character Type 

Consented/Under Construction 

Gordonbush 
Extension 

149.9m 11 2km to the north-
west. 

LCT134 – ‘Sweeping Moorland 
and Flows’ and LCT135 – 
‘Rounded Hills – Caithness & 
Sutherland’ 

In Planning 

South Kilbraur 149.9 7 13km to the south-
west. 

LCT134 – ‘Sweeping Moorland 
and Flows’   

6.12.6 For the avoidance of doubt and to reiterate the methodology adopted in Appendix 6.1, the baseline against which 
the solus effects of the proposed Kintradwell development has been assessed, includes all operational wind 
farms. An assessment of the Proposed Development in combination with other operational wind farms has 
already therefore been presented in the main section of this LVIA.  

6.12.7 The purpose of the cumulative impact assessment is therefore to consider the additional effects that might arise 
as a result of the Kintradwell scheme if the other consented and in planning (awaiting determination) schemes 
were also operational. 

6.12.8 The baseline in the cumulative impact assessment is therefore extended to consider other schemes that are not 
yet present in the landscape but are at various stages in the planning process. Two scenarios are considered which 
reflect the different degrees of certainty that these schemes will be constructed: Scenario 1 assumes that other 
consented (but as yet unbuilt) wind farms are operational (in this case, Gordonbush Extension – albeit it is 
acknowledged that construction has now begun); Scenario 2 extends this further to assume that all schemes in 
planning are also operational (in this case, South Kilbraur). It is noted that other schemes that are in planning may 
not be approved and constructed but the latter scenario which assumes all consented/in planning schemes are 
operational serves to present the ‘worst-case’ scenario of greatest overall potential effect.  

6.12.9 In addition, consideration is also given to the overall totality of the effect, when the Kintradwell scheme is 
considered alongside the other operational or proposed schemes in particular the overall total combined effect 
of Gordonbush, Gordonbush Extension and Kintradwell schemes together. 

Cumulative ZTVs and Wireframes 

6.12.10 Cumulative ZTVs (CZTVs) have been produced to illustrate the theoretical visibility of various other wind farms 
and combinations of wind farms with the proposed Kintradwell Wind Farm. 

6.12.11 It should be reiterated that ZTVs imply a much greater geographical extent of influence on the landscape and 
views of it than would actually be the case. It therefore follows that the cumulative ZTVs also exaggerate the 
actual impacts of the turbines on landscape character and visual amenity as they do not take account of 
vegetation or buildings in the landscape, which may restrict the nature and extent of views. 

6.12.12 Cumulative ZTVs have been produced for the following combinations of existing, consented wind farm sites and 
other sites in planning:  

CZTVs with Operational Wind Farms: 

▪ Kintradwell with Gordonbush, Kilbraur and Kilbraur Extension 

CZTVs with Consented Wind Farms: 

▪ Kintradwell with Gordonbush, Kilbraur, Kilbraur Extension and Gordonbush Extension (variation scheme) 
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CZTV with other Wind Farms In Planning: 

▪ Kintradwell with South Kilbraur 

6.12.13 Table 6.22 provides a summary of cumulative visibility at each of the 18 assessment viewpoints. 

Table 6.22: Summary of Combined Cumulative Visual Effects by Viewpoint Location  

Visibility of Wind Farms at Each Viewpoint Location 

Key: X = In Combination, O = In Succession 

 Gordonbush Kilbraur Kilbraur 
Extension 

Gordonbush 
Extension 

South 
Kilbraur 

Viewpoint location 

1 Doll  O    

2 Lower Brora  O    

3 
Victoria Road (A9), 

North Brora 
     

4 Beinn Dhorain X X X X  

5 Creag Nam Fiadh      

6 Hope Hill X O O X O 

7 
Track to Ben 

Armine Lodge 
X X X X  

8 
Brora to Rogart 

Minor Road near 
Sciberscross 

X O O X O 

9 
Brora to Rogart 

Minor Road near 
Dalreavoch 

X   X  

10 Craggie Beg X X X X O 

11 Ben Horn X O O X  

12 Ben Bhraggie X X X X O 

13 
Viewing Point on 
Minor Road near 

Skelbo Castle 
     

14 

Dornoch, Coastal 
Footpath near 

Royal Dornoch Golf 
Club 

    X 

15 Portmahomack X X  X  

Visibility of Wind Farms at Each Viewpoint Location 

Key: X = In Combination, O = In Succession 

 Gordonbush Kilbraur Kilbraur 
Extension 

Gordonbush 
Extension 

South 
Kilbraur 

Viewpoint location 

16 
Dornoch Bridge 

(A9) 
     

17 A897, Kinbrace X     

18 B871 X     

Cumulative Effects on Landscape Character 

6.12.14 It is acknowledged that wherever more than one wind farm is visible at any given location in the landscape, there 
will be a greater overall or cumulative effect on landscape character than if just one wind farm was visible in the 
landscape. Likewise, it is acknowledged that the more wind turbines that are constructed in any given landscape, 
the greater magnitude of overall (or combined) change to the landscape character that prevailed prior to the 
introduction of the first turbines.  

6.12.15 However, it is also noted that in any given landscape where turbines are already present, the additional effect on 
landscape character of introducing further turbines may not be as significant as the initial introduction of turbines. 
Furthermore, in general, the greater the number of turbines in the baseline landscape the less significant the 
addition of further turbines may be in landscape character terms as the landscape will be more heavily 
characterised by turbines in the baseline situation.  

6.12.16 It has been assessed in the assessment of the solus effects of the Proposed Development set out earlier in this 
chapter that there would be some limited significant effects on landscape character as a result of the Proposed 
Development in its own right. These effects would be extended when the combined effects of the Proposed 
Development and the existing operational schemes are considered. The purpose of this section of the cumulative 
assessment is therefore to identify whether there would be any change to the assessments of significance 
previously set out in relation to the Proposed Development, once the other wind turbines which are not already 
operational are considered to form part of the baseline landscape.  

6.12.17 Generally speaking, such additional cumulative effects will arise where a tract of landscape would now lie 
between a cumulative wind farm in one direction and the Proposed Development in a different direction, such 
that the visibility of turbines as a result of the addition of the Proposed Development would become notable in 
multiple, usually directly opposite, directions. 

6.12.18 The assessment is considered in two parts, firstly in relation to the scenario where the additional consented 
Gordonbush Extension (variation scheme) development is also considered to be operational and then secondly 
the scenario where both the consented Gordonbush Extension and the in-planning South Kilbraur scheme are 
considered to also be operational. 

Cumulative Scenario 1 – Other consented schemes are considered to also be operational 

6.12.19 In the first cumulative scenario considered, the Gordonbush Extension (variation scheme) is also considered to 
be operational). This scheme lies adjacent to the operational Gordonbush wind farm and would serve to further 
reinforce the existing influence of wind energy which is already brought about by the Gordonbush wind farm in 
this part of the landscape. 

6.12.20 In this context it is considered that if this scheme were also part of the baseline landscape in which the Proposed 
Development were to be constructed, there would be some further reduction to the level of effects on landscape 
character which the Proposed Development would bring about, as the baseline landscape would already be 
characterised by wind energy to a greater degree than just from Gordonbush wind farm alone. However, given 
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the influence of the existing Gordonbush wind farm in the same broad location, which was already an important 
factor in the main assessment, it is not considered that any of the significant effects on landscape character 
previously identified would be changed following the addition of Gordonbush Extension. It is noted that 
collectively the combined impact of the three schemes together would be greater, and this matter is addressed 
in a separate consideration of the overall totality of the effect, set out below. 

Cumulative Scenario 2 – Other consented and in-planning schemes are considered to also be operational 

6.12.21 In the second cumulative scenario considered (where other schemes in planning are also considered to be 
consented and operational) the South Kilbraur scheme is also considered to form part of the baseline landscape. 
This scheme is located around 13km to the south-west of the Proposed Development in the same tract of 
landscape as the operational Kilbraur and Kilbraur Extension wind farms.  

6.12.22 In this context, the potential for the Proposed Development to bring about further effects on this part of the 
landscape would theoretically be reduced, as the area would already be influenced by existing wind energy to a 
greater degree. Given that the Kilbraur and Kilbraur Extension schemes which are located in the same broad 
location were already a factor that was considered as part of the main assessment, it is not considered that any 
of the significant effects on landscape character previously identified would be changed following the addition of 
South Kilbraur. 

Totality of the Combined Effect of all schemes 

6.12.23 Consideration has also been given to the overall totality of the effect, when the Proposed Development is 
considered alongside the other operational, consented and proposed schemes. 

6.12.24 The Proposed Development is located in the part of LCT135 – ‘Rounded Hills – Caithness & Sutherland’ referred 
to this this assessment as ‘Area A’. The existing Gordonbush wind farm is partly located in this LCT, as would the 
Gordonbush Extension scheme. It is acknowledged that each of the schemes would individually bring about a 
localised significant effect on the LCT. When each of these effects are combined together it is understood that 
the totality of the effect would be greater than that identified as a result of Proposed Development in the main 
assessment. The main assessment identified that significant effects on landscape character on this LCT would 
occur for up to 4km from the Proposed Development. Once the combined effects of all schemes were to be 
considered this would increase to cover a greater part of the LCT to a distance of up to around 10km from the 
Proposed Development. The majority of this effect would however be brought about by the Gordonbush and 
Gordonbush Extension schemes, with the Proposed Development serving largely to only be visible in parts of the 
LCT where these two schemes would already bring about a significant effect. 

6.12.25 Elsewhere in the other tracts of LCT135 – ‘Rounded Hills – Caithness & Sutherland’, the main assessment 
identified no significant effects on landscape character as a result of the introduction of the Proposed 
Development. However, once the combined effect of all schemes is considered, some further significant effects 
would arise. These would primarily relate to the effect of the Kilbraur and Kilbraur Extension schemes which lie 
partly within ‘Area B’ of this LCT to the south-west. Again, these effects would arise irrespective of the 
introduction of the Proposed Development. 

6.12.26 The other LCT where the overall totality of effect would be different is LCT134 – ‘Sweeping Moorland and Flows’. 
The existing Gordonbush wind farm is partly located in this LCT, as would the Gordonbush Extension scheme. It 
is acknowledged that each of the schemes would individually bring about a localised significant effect on the LCT. 
The main assessment does not identify a significant effect for this LCT, and this was in large part due to the existing 
influence of Gordonbush wind farm on this area. Collectively there would be an overall significant effect on LCT 
134 extending to up to around 10km from the Proposed Development, however, this effect would already arise 
as a result of the existing Gordonbush wind farm and the Gordonbush Extension scheme which are partly within 
the LCT. The Proposed Development would serve largely to only be visible in parts of the LCT where these two 
schemes would already bring about a significant effect. 

Cumulative Effects on Views and Visual Amenity  

6.12.27 As with cumulative landscape character effects, it is acknowledged that wherever more than one wind farm is 
visible in any given view, there will be a greater overall or cumulative effect on the view or visual amenity than if 
just one wind farm was visible in the landscape and that the more wind turbines that are constructed, the greater 

the magnitude of overall (or combined) change to the view or visual amenity that prevailed prior to the 
introduction of the first turbines.  

6.12.28 However, it is also noted that in any given view where turbines are already present, the additional effect on visual 
amenity of introducing further turbines may not be as significant as the initial introduction of turbines. 
Furthermore, in general the greater the number of turbines in the baseline view, the less significant the addition 
of further turbines may be. It is also recognised however that a slight additional effect on top of an existing effect 
which at present is not quite significant could in theory tip the balance such that the overall effect is deemed to 
be significant. Again, generally speaking, such additional cumulative effects will arise where a visual receptor 
would now lie between a cumulative wind farm in one direction and the Proposed Development in a different 
direction, such that the visibility of turbines as a result of the addition of the Proposed Development would 
become notable in multiple, usually directly opposite, directions. 

Cumulative ‘in combination’ visual effects 

6.12.29 An ‘In combination’ cumulative visual effect is the term used to refer to the situation where a viewer is able to 
see one or more further wind farms, in addition to the Proposed Development, whilst standing in the one location. 
These effects are either ‘simultaneous’, where the viewer can see the additional turbines in the same angle of 
view, or ‘successive’, where the view can see the additional turbines in a different angle of view by turning their 
head. 

6.12.30 As has been set out within the main part of the assessment, many of the views available towards the Proposed 
Development will already include the operational Gordonbush wind farm simultaneously, along with in some 
cases the operational turbines at Kilbraur and Kilbraur Extension. In many views, particularly from the west, the 
Proposed Development would appear, not just within the same angle of their view, but literally within the same 
visible extent in which the Gordonbush would already occur.   

Cumulative Scenario 1 – Other consented schemes are considered to also be operational 

6.12.31 In the first cumulative scenario considered, the Gordonbush Extension (variation scheme) is also considered to 
be operational. This scheme lies adjacent to the operational Gordonbush wind farm and as previously noted in 
relation to cumulative landscape character effects, would serve to further reinforce the existing influence of wind 
energy which is already brought about by the Gordonbush wind farm in this part of the landscape. 

6.12.32 If the Gordonbush Extension were also part of the baseline landscape in which the Proposed Development were 
to be constructed, there would be some further reduction to the level of effects on landscape character which 
the Proposed Development would bring about, as the baseline landscape would already be characterised by wind 
energy to a greater degree than just from Gordonbush wind farm alone. However, given the influence of the 
existing Gordonbush wind farm in the same broad location was already an important factor in the main 
assessment, it is not considered that any of the significant effects on visual amenity previously identified would 
be changed following the addition of Gordonbush Extension. It is noted that collectively the combined impact of 
the three schemes together would be greater, and this matter is addressed in a separate consideration of the 
overall totality of the visual effect, set out below. 

Cumulative Scenario 2 – Other consented and in-planning schemes are considered to also be operational 

6.12.33 In the second cumulative scenario considered (where other schemes in planning are also considered to be 
consented and operational) the South Kilbraur scheme is also considered to form part of the baseline landscape. 

6.12.34 However, given that the Kilbraur and Kilbraur Extension schemes, which are located in the same broad location, 
were already a factor that was considered as part of the main assessment, it is not considered that any of the 
significant effects on visual amenity previously identified would be changed following the addition of South 
Kilbraur. 

Cumulative ‘sequential’ effects  

6.12.35 A ‘sequential’ cumulative visual effect is the term used to refer to the situation where a viewer is able to see one 
or more further wind farms in addition to the Proposed Development, whilst travelling along a linear route. This 
could be either on foot, whilst walking on a footpath, or by bicycle or car along the public highway.   
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6.12.36 In the first cumulative scenario considered, (where other consented wind farms are also considered to be 
operational), this would include the addition of the Gordonbush Extension scheme. However, given that this 
scheme would lie adjacent to the existing Gordonbush wind farm, it is not considered that there would be any 
further significant effects on the routes assessed in the LVIA when Gordonbush Extension was also considered. 

6.12.37 In the second cumulative scenario (where other schemes in planning are also considered to be consented and 
operational), the South Kilbraur scheme would also be included. Again however, as this scheme would lie in close 
proximity to the Kilbraur and Kilbraur Extension schemes it is not considered that there would be any further 
significant effects on the routes assessed in the LVIA when South Kilbraur was also considered. 

Totality of the Combined Visual Effect of all schemes 

6.12.38 Consideration has also been given the overall totality of the cumulative visual effect, when the Proposed 
Development is considered alongside the other operational, consented and proposed schemes. As with the 
consideration of cumulative landscape character effects, there would be further significant effects identified 
when compared to the main assessment once the effects of all schemes are considered together. This would 
include Viewpoints 5 - Creag Nam Fiadh, 6 - Hope Hill, 7 - Track to Ben Armine Lodge, 8- Brora to Rogart Minor 
Road near Sciberscross, and 11 - Ben Horn, where the greater part of the effect would already come about from 
Gordonbush and Gordonbush Extension, as well as Viewpoint 10 -  Craggie Beg, where the greater part of the 
effect would already come about from Kilbraur and Kilbraur Extension. An additional significant overall 
cumulative effect would also apply for the minor road that runs between Balnacoil to Knockarthur, but again this 
would arise irrespective of the Proposed Development as a result of the views of the nearby Kilbraur and Kilbraur 
Extension schemes along with the Gordonbush and Gordonbush Extension schemes.  

Summary of Cumulative Effects 

6.12.39 It is acknowledged that wherever more than one wind farm is visible at any given location in the landscape, there 
will be a greater overall or cumulative effect on landscape character than if just one wind farm was visible in the 
landscape. Likewise, it is acknowledged that the more wind turbines that are constructed in any given landscape, 
the greater will be the magnitude of overall (or combined) change to the landscape character that prevailed prior 
to the introduction of the first turbines. 

6.12.40 When each of the other consented (Gordonbush Extension) or proposed (South Kilbraur) wind farms are added 
into the assessment such that they are considered to already form part of the baseline, it is considered that there 
would be no change to the previous assessment of the effects on landscape character which the Proposed 
Development would bring about. 

6.12.41 In terms of the totality of effect on landscape character, when the impact of the Proposed Development, the 
Consented Development and all other operational, consented and proposed turbines are considered, additional 
significant effects would arise in both LCT135 – ‘Rounded Hills – Caithness & Sutherland’ and LCT134 – ‘Sweeping 
Moorland and Flows’. However, the majority of these effects would already be brought about by the Gordonbush, 
Gordonbush Extension, Kilbraur and Kilbraur Extension schemes, with the Proposed Development only serving to 
reinforce the existing impact that would already arise.   

6.12.42 As with cumulative landscape character effects, it is acknowledged that wherever more than one wind farm is 
visible in any given view, there will be a greater overall or cumulative effect on the view or visual amenity than if 
just one wind farm was visible in the landscape and that the more wind turbines that are constructed, the greater 
the magnitude of overall (or combined) change to the view or visual amenity that prevailed prior to the 
introduction of the first turbines. 

6.12.43 When each of the other consented (Gordonbush Extension) or proposed (South Kilbraur) wind farms are added 
into the assessment such that they are considered to already form part of the baseline it is considered that there 
would be no change to the previous assessment of the effects on visual amenity which the Proposed Development 
would bring about. This is due to the proximity of these schemes to existing wind farms that have already been 
considered in the main assessment. 

6.12.44 In terms of the totality of effect on visual amenity, as with the consideration of cumulative landscape character 
effects, there would be further significant effects identified when compared to the main assessment once the 
effects of all schemes are considered together. However, again, in each case the greater part of these effects 

would already come about from the Gordonbush, Gordonbush Extension, Kilbraur and Kilbraur Extension 
schemes, with the Proposed Development only serving to reinforce the existing impact that would already arise. 

6.13 Summary 
6.13.1 The Proposed Development is located within the administrative boundaries of The Highland Council and is located 

approximately 7.7km to the north of Brora in proximity to the A9 and to the south-east of the Gordonbush wind 
farm.  

6.13.2 The site is located within the Loch Fleet, Loch Brora and Glen Loth Special Landscape Area. Within the 35km study 
area there are a further three Special Landscape Areas, the Dornoch Firth National Scenic Area which is located 
approximately 23km south-west of the site and three Wild Land Areas including Ben Klibreck - Armine Forest (35) 
approximately 4km to the north-west of the site. 

Effects on Landscape Features  

6.13.3 It is considered that there would be no more than a minor adverse level effect on existing landscape features 
during construction and this primarily relates to the loss of a relatively small amount of existing landcover, the 
culverting of watercourses and temporary areas of excavation.  

Effects on Landscape Character 

6.13.4 The site lies with 135: Rounded Hills – Caithness & Sutherland Landscape Character Type (LCT). It is considered 
that due to the open and elevated nature of the Proposed Development, there would be a localised significant 
effect upon the 135: Rounded Hills - Caithness & Sutherland LCT during construction.  

6.13.5 Due to the prominence of the proposed turbines within the 135: Rounded Hills – Caithness & Sutherland LCT, 
particularly to the immediate area as well as to the south and east, the Proposed Development would give rise to 
significant effects upon landscape character up to a distance of 4km from the proposed turbines. However, parts 
of the LCT are already influenced by the Gordonbush wind farm. Beyond 4km and within other parts of the LCT 
within the study area, whilst the Proposed Development would have some influence upon landscape character, 
the overall effects would be not significant.  

6.13.6 Part of the site lies within 144: Coastal Crofts & Small Farms LCT although the proposed turbines are located over 
3km from the edge of the LCT. To the south-east and south, despite its proximity to the site, there would be 
limited or no visibility of the Proposed Development within 5km of the proposed turbines. To the south of the 
site, theoretical visibility gradually intensifies surrounding the settlement of Brora to the south, giving rise to 
significant effects upon landscape character, however, these effects would be limited to areas within and 
immediately surrounding Brora, with the LCT unaffected to the east and north-east of the site. 

6.13.7 Despite the site being located close to 140: Sandy Beaches and Dunes LCT, there would be no significant effect 
upon landscape character within 5km of the proposed turbines, due to there being limited or no visibility. 
However, to the south beyond 5km, theoretical visibility would begin to intensify on the approach to Brora, giving 
rise to significant effects upon landscape character. Beyond 8km, these adverse effects would cease to be 
significant. 

6.13.8 All other predicted effects upon LCTs within the study area, would be not significant.  

Effects on Visual Amenity 

6.13.9 It has been assessed that there would be significant visual effects experienced at three of the 15 representative 
viewpoints, all of which are located within 9km of the site and include locations within Doll, Brora and the peak 
of Beinn Dhorain.  

6.13.10 There would be no significant visual effects upon properties within 5km of the site, however, significant effects 
would occur for select residents at the settlements of Brora and Doll, both located approximately 8km to the 
south-west of the site. Visual effects upon all other residents within settlements within the study area would be 
not significant.  

6.13.11 There would be significant effects upon the Brora Village Trail within Brora, Core Paths to the north and an 
approximate 2km length of the John O’Groats Trail whilst passing through Brora. Effects upon other recreational 
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routes including most of the John O’Groats Trail within the study area and users of the North Coast 500 route, 
are deemed to be not significant. 

6.13.12 There would be no significant effects upon the road or rail network in vicinity to the site, including the A9 and 
minor roads to the east and west of the site. 

6.13.13 Significant visual effects would occur to the Brora Golf Club and Brora beach, however, views towards the 
Proposed Development would be limited in part by built form within Brora.  

Effects on Special Landscape Areas 

6.13.14 Whilst it is acknowledged there will be some direct and indirect significant effects upon landscape character and 
visual amenity experienced from parts of the Loch Fleet, Loch Brora and Glen Loth SLA, particularly to the north-
east, up to a distance of around 4km from the site, these will not affect the ability to appreciate the underlying 
landscape. The landscape as a whole would remain attractive and legible, with much of the SLA either having no 
view of the proposed turbines, or only minor views of the turbines at a distance, within a much wider overall 
panorama.  

6.13.15 There would be no significant effects upon other SLAs within the study area. 

Effects on Wild Land Areas 

6.13.16 It was determined that the Proposed Development would have some limited influence upon the qualities of the 
Ben Klibreck – Armine Forest WLA particularly in proximity to the south-eastern edge. However, due to the 
influence of other intervening visual detractors, including Gordonbush wind farm and a 275kV transmission line, 
the effects upon the WLA would be limited in nature. Any adverse effects upon the Ben Klibreck – Armine Forest 
WLA are deemed to be not significant. In addition, there would be no significant effects upon other areas of Wild 
Land within the study area. 

Cumulative Effects 

6.13.17 It is considered that there would be no change to the previous assessment of the effects on landscape character 
which the Proposed Development would bring about, when each of the other consented (Gordonbush Extension) 
or proposed (South Kilbraur) wind farms are added into the assessment such that they are considered to already 
form part of the baseline. In terms of totality, when the impact of the Proposed Development, the Consented 
Development and all other operational, consented and proposed turbines are considered, additional significant 
effects would arise in both LCT135 – ‘Rounded Hills – Caithness & Sutherland’ and LCT134 – ‘Sweeping Moorland 
and Flows’. However, the majority of these effects would already be brought about by the Gordonbush, 
Gordonbush Extension, Kilbraur and Kilbraur Extension schemes, with the Proposed Development only serving to 
reinforce the existing impact that would already arise.   

6.13.18 It is considered that there would be no change to the previous assessment of the effects on visual amenity which 
the Proposed Development would bring about, when each of the other consented (Gordonbush Extension) or 
proposed (South Kilbraur) wind farms are added into the assessment such that they are considered to already 
form part of the baseline. In terms of the totality, there would be further significant effects identified when 
compared to the main assessment once the effects of all schemes are considered together. However, in each case 
the greater part of these effects would already come about from the Gordonbush, Gordonbush Extension, 
Kilbraur and Kilbraur Extension schemes, with the Proposed Development only serving to reinforce the existing 
impact that would already arise. 

Conclusion 

6.13.19 Wind farms give rise to a wide spectrum of opinions, ranging from strongly adverse to strongly positive, with a 
wide range of opinions lying somewhere between these two positions. Some people view wind turbines as 
incongruous or industrial structures whilst others view them as aesthetically pleasing, elegant structures and a 
positive response to climate change.  

6.13.20 In considering the effects of the Proposed Development, a precautionary approach to the assessment has been 
adopted in assuming that the effects of the proposal would be adverse in nature. However, the identified effects 
on landscape character and visual amenity should be balanced against the wider benefits of the proposed wind 

farm, as further discussed within the Planning Statement, and it should be acknowledged that, for some people, 
the impacts of the wind farm would be positive. 

6.13.21 It is noted that locally significant effects on landscape character and visual amenity are inevitable as a result of 
commercial wind energy development anywhere in the UK. Whilst the chapter identifies some significant 
landscape and visual effects it is considered that overall the landscape has the capacity to accommodate the 
effects identified.  
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Table 6.23– Summary of Effects 

Description of Effect Significance of Potential 

Effect 

Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ 

Adverse 

Significance Beneficial/ 

Adverse 

Construction 

Landscape 

Existing Landscape 

Features 

Minor – Not 

Significant 

Adverse n/a Minor – Not 

Significant 

Adverse 

135: Rounded Hills - 

Caithness & Sutherland 

LCT 

Moderate - 

Significant 

Adverse n/a Moderate - 

Significant 

Adverse 

144: Coastal Crofts and 

Small Farms LCT 

Moderate to 

Minor – Not 

Significant 

Adverse n/a Moderate to Minor – 

Not Significant 

Adverse 

134: Sweeping 

Moorland and Flows 

LCT 

Moderate to 

Minor – Not 

Significant 

Adverse n/a Moderate to Minor – 

Not Significant 

Adverse 

All other LCTs within 

study area 

Not 

Significant 

Adverse n/a Not Significant Adverse 

Visual 

Visual Effects Not 

Significant 

Adverse n/a Not Significant Adverse 

Operation 

Landscape 

Existing Landscape 

Features 

No effect Neutral n/a No effect Neutral 

135: Rounded Hills - 

Caithness & Sutherland 

LCT (between 0-4km) 

Major - 

Significant 

Adverse n/a Major - Significant Adverse 

Description of Effect Significance of Potential 

Effect 

Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ 

Adverse 

Significance Beneficial/ 

Adverse 

135: Rounded Hills - 

Caithness & Sutherland 

LCT (beyond 4km) 

Not 

Significant 

Adverse n/a Not Significant Adverse 

144: Coastal Crofts & 
Small Farms (within 
5km and beyond 9km) 

Not 

Significant 

Adverse n/a Not Significant Adverse 

144: Coastal Crofts & 

Small Farms (between 

5-9km) 

Moderate - 

Significant 

Adverse n/a Moderate - 

Significant 

Adverse 

140: Sandy Beaches 
and Dunes (within 5km 
and beyond 8km) 

Not 

Significant 

Adverse n/a Not Significant Adverse 

140: Sandy Beaches 

and Dunes (between 5-

8km) 

Moderate - 

Significant 

Adverse n/a Moderate - 

Significant 

Adverse 

All other LCTs within 

study area 

Not 

Significant 

Adverse n/a Not Significant Adverse 

Loch Fleet, Loch Brora 

and Glen Loth SLA 

Significant  Adverse n/a Significant  Adverse 

Other SLAs within 

study area 

Not 

Significant 

Adverse n/a Not Significant Adverse 

Ben Klibreck – Armine 

Forest WLA 

Not 

Significant 

Adverse n/a Not Significant Adverse 

Other WLAs within 

study area 

Not 

Significant 

Adverse n/a Not Significant Adverse 

Doroch Firth NSA Not 

Significant 

Adverse n/a Not Significant Adverse 

Visual 

All properties within 

5km 

Not 

Significant 

Adverse or 

Neutral 

n/a Not Significant Adverse or 

Neutral 
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Description of Effect Significance of Potential 

Effect 

Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ 

Adverse 

Significance Beneficial/ 

Adverse 

Brora and Doll 

Settlements 

Significant  Adverse n/a Significant  Adverse 

All other settlements 

within study area 

Not 

Significant 

Adverse n/a Not Significant Adverse 

John O’Groats Trail 

(between 6.5-8.5km) 

Moderate to 

Major - 

Significant 

Adverse n/a Moderate to Major - 

Significant 

Adverse 

John O’Groats Trail 

(elsewhere within 

study area) 

Not 

Significant 

Adverse n/a Not Significant Adverse 

Brora Village Trail  Moderate to 

Major - 

Significant 

Adverse n/a Moderate to Major - 

Significant 

Adverse 

Brora Links, Dalchalm 

routes (ref: SU06.07/ 

SU06.08/ SU06.09/ 

SU06.10) 

Moderate to 

Major - 

Significant 

Adverse n/a Moderate to Major - 

Significant 

Adverse 

Other recreational 

routes and core paths 

within study area 

Not 

Significant 

Adverse n/a Not Significant Adverse 

All roads and rail 

within the study area 

Not 

Significant 

Adverse n/a Not Significant Adverse 

Brora Golf Course Moderate to 

Major - 

Significant 

Adverse n/a Moderate to Major - 

Significant 

Adverse 

Brora Beach  Moderate to 

Major - 

Significant 

Adverse n/a Moderate to Major - 

Significant 

Adverse 

All other recreational 

and tourism receptors 

within study area 

Not 

Significant 

Adverse n/a Not Significant Adverse 

 

Table 6.24 – Summary of Cumulative Effects 

Receptor Effect Cumulative 

Developments 

Significance of Cumulative Effect 

Significance Beneficial/ Adverse 

Landscape Character 

Other consented 

schemes also 

operational 

Reduction to level of 

effects on landscape 

character which the 

Proposed 

Development would 

bring about if 

Gordonbush 

Extension weren’t in 

the baseline. 

Gordonbush Extension Not Significant Adverse 

Other consented and 

in-planning schemes 

also operational 

Reduction to level of 

effects in proximity 

to South Kilbraur. 

Gordonbush Extension 

and South Kilbraur 

Not Significant Adverse 

Totality of the 

Combined Effect of 

all schemes 

Effects upon LCTs 

135 and 134.  

Gordonbush, Kilbraur 

(Srathbrora), Kilbraur 

Extension Gordonbush 

Extension and South 

Kilbraur 

Significant (but 

would arise 

irrespective of the 

Proposed 

Development) 

Adverse 

Visual 

In combination – 

Other consented 

schemes also 

operational 

Reduction to level of 

effects in context of 

Gordonbush wind 

farm. 

Gordonbush Extension Not Significant Adverse 

In combination – 

Other consented and 

in-planning schemes 

also operational 

No notable change. Gordonbush Extension 

and South Kilbraur 

Not Significant Adverse 

Sequential – Other 

consented schemes 

also operational 

Reduction to level of 

effects in context of 

Gordonbush wind 

farm. 

Gordonbush Extension Not Significant Adverse 

Sequential – Other 

consented and in-

planning schemes 

also operational 

No notable change. Gordonbush Extension 

and South Kilbraur 

Not Significant Adverse 
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Receptor Effect Cumulative 

Developments 

Significance of Cumulative Effect 

Significance Beneficial/ Adverse 

Totality of the 

Combined Effect of 

all schemes 

Effects upon 

Viewpoints 5, 6, 7, 8, 

10 and 11 and minor 

road between 

Balnacoil to 

Knockarthur. 

Gordonbush, Kilbraur 

(Srathbrora), Kilbraur 

Extension Gordonbush 

Extension and South 

Kilbraur 

Significant (but 

would arise 

irrespective of the 

Proposed 

Development) 

Adverse 
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7 Cultural Heritage and Archaeology 

7.1 Executive Summary 
7.1.1 This chapter considers the likely significant effects on cultural heritage associated with the construction and 

operation of the Proposed Development. The chapter describes the results of a desk-based assessment and field 
surveys undertaken by CFA Archaeology Ltd (CFA), and draws on comments provided by Historic Environment 
Scotland (HES), The Highland Council (THC) and The Highland Council’s Historic Environment Team (HET). The 
assessment considers the potential direct effects on assets within the Proposed Development site (Inner Study 
Area) and the indirect effects of the Proposed Development on the settings of heritage assets in the wider 
landscape (Outer Study Area). 

7.1.2 Forty heritage assets were identified within the Inner Study Area, full details of which are included in Technical 
Appendix 7.1. Three of these (3, 26 and 36) are burial cairns of prehistoric date assessed as being of medium 
sensitivity. Twelve are Bronze Age settlement remains (2, 4, 8, 25, 27, 28, 30, 32, 34, 35, 37 and 39) assessed as 
being of medium sensitivity, and four are Iron Age settlement sites including two brochs (23 and 29), a possible 
souterrain (24) and a homestead (33), all assessed as being of medium sensitivity. There is a chapel and cemetery 
(9), of medieval date and of medium sensitivity. Ten of the heritage assets are post medieval abandoned 
settlements and townships (5-7, 10-14, 22 and 38) assessed as being of medium sensitivity. There are three WWII 
aircraft crash sites (16 - 18) recorded within the site. As military aircraft crash sites, these assets are afforded 
legislative protection (Protection of Military Remains Act (1986)) and are accordingly assessed as being of high 
sensitivity. The remaining seven assets including two bridges, two sheilings, a grouse feeding pit, a cave and a 
memorial stone are assessed as being of low or negligible sensitivity. 

7.1.3 An assessment of the identified cultural heritage resource, and consideration of the current and past land-use, 
within and in the immediate vicinity of the Inner Study Area, indicates that there is a moderate to high probability 
of hitherto unidentified archaeological remains of prehistoric or medieval/post-medieval date being present 
within the site, mostly restricted to the south-east facing slopes between Kintradwell Farm and Lothbeg. 

7.1.4 The layout of the Proposed Development has been designed as far as possible to avoid direct effects on the 
identified heritage assets within the site and all bar two assets of medium sensitivity have been avoided.  

7.1.5 Two assets of medium sensitivity would be directly affected by the Proposed Development and a programme of 
mitigation is set out to address likely direct impacts on these and on any as yet undiscovered buried archaeological 
remains.  

7.1.6 Twelve Scheduled Monuments (of high sensitivity) have been identified within the Outer Study Area from which 
there is some degree of theoretical visibility of the Proposed Development. There are also 14 Category B Listed 
Buildings (medium sensitivity) and 11 Category C Listed Building (low sensitivity) from which there is predicted 
theoretical visibility of the Proposed Development. There is one Inventory Designed Landscapes (high sensitivity) 
with predicted visibility of the Proposed Development. These, together with other assets considered in the 
assessment of effects on their settings, are listed in Technical Appendices 7.2 and 7.3, which include tabulated 
assessments of the effect of the Proposed Development on their settings. 

7.1.7 No significant adverse effects have been identified as affecting the settings of any designated heritage assets 
within the Outer Study Area.  

7.1.8 No significant cumulative effects have been identified. 
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7.2 Introduction 
7.2.1 This chapter considers the likely significant effects on cultural heritage associated with the construction and 

operation of the Proposed Development. The chapter describes the results of a desk-based assessment and field 
surveys undertaken by CFA Archaeology Ltd (CFA), and draws on comments provided by Historic Environment 
Scotland (HES), The Highland Council (THC) and The Highland Council’s Historic Environment Team (HET). The 
assessment considers the potential direct effects on assets within the site (Inner Study Area) and the indirect 
effects of the Proposed Development on the settings of heritage assets in the wider landscape (Outer Study Area). 

7.2.2 The specific objectives of the chapter are to: 

▪ describe the cultural heritage baseline; 

▪ describe the assessment methodology and significance criteria used in completing the impact assessment; 

▪ describe the likely effects, including direct, indirect and cumulative effects; 

▪ describe the mitigation and, where appropriate, monitoring measures proposed to address likely significant 

effects; and 

▪ assess the residual effects remaining following the implementation of mitigation. 

7.2.3 This chapter is supported by the following figures and technical appendices: 

▪ Figure 7.1: Cultural Heritage: Inner Study Area; 

▪ Figure 7.2: Cultural Heritage: Outer Study Area and Cumulative Developments; 

▪ Figures 7.3 to 7.8: Cultural Heritage Visualisations; 

▪ Technical Appendix 7.1: Heritage Assets within the Inner Study Area; 

▪ Technical Appendix 7.2: Heritage Assets within Outer Study Area and within 5km of the Proposed 

Development; and 

▪ Technical Appendix 7.3: Heritage Assets within Outer Study Area and between 5km and 10km of the Proposed 

Development. 

7.2.4 Where relevant, cross-reference is also made to Landscape and Visual Impact Assessment (LVIA) viewpoints, 
where these coincide with the locations of heritage assets in the wider landscape. 

7.2.5 Figures and technical appendices are referenced in the text where relevant. 

7.3 Legislation, Policy and Guidelines 
7.3.1 Relevant legislation, policy and guidelines have been taken into consideration during the cultural heritage 

assessment.  

Legislation 

7.3.2 Legislation relevant to archaeology and cultural heritage that has been considered as part of this assessment 
includes: 

▪ The Ancient Monuments and Archaeological Areas Act 1979; 

▪ Planning (Listed Buildings and Conservation Areas) (Scotland) Act 1997 (as amended by Town and Country 

Planning (Historic Environment Scotland) Amendment Regulations 2015)); 

▪ The Electricity Act (1989) Schedule 9 (paragraph 3); 

▪ Town and Country Planning (Development Management Procedure) (Scotland) Regulations 2013; 

▪ Historic Environment Scotland Act 2014; 

▪ Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2017 (as amended); and 

▪ Protection of Military Remains Act (1986). 

Planning Policy 

7.3.3 Planning policy relevant to archaeology and cultural heritage that has been considered as part of this assessment 
includes: 

▪ National Planning Framework for Scotland 3 (NPF3) (Scottish Government, 2014a); 

▪ Scottish Planning Policy (SPP) (Paragraphs 135-151) (Scottish Government, 2014b); 

▪ Historic Environment Policy for Scotland (HEPS) (HES, 2019a); 

▪ Planning Advice Note 1/2013 (PAN 1): Environmental Impact Assessment (Scottish Government, 2013); 

▪ Planning Advice Note 2/2011 (PAN 2): Planning and Archaeology (Scottish Government, 2011); and 

▪ The Highland-wide Local Development Plan: Policy 57 (Natural, Built and Cultural Heritage) (THC,2012a). 

Guidance 

7.3.4 Guidance relevant to archaeology and cultural heritage that has been considered as part of this assessment 
includes: 

▪ Environmental Impact Assessment Handbook (SNH and HES, 2018); 

▪ Standard and Guidance for Historic Environment Desk-Based Assessment (Chartered Institute for 

Archaeologists, 2014); 

▪ Designation Policy and Selection Guidance (HES, 2019b); 

▪ Managing Change in the Historic Environment: Setting (HES ,2016);  

▪ The Highland Council, Standards for Archaeological Work (THC, 2012b); and 

▪ Highland Historic Environment Strategy: Supplementary Planning Guidance (THC, 2013). 

7.4 Consultation 
7.4.1 Table 7.1 summarises the consultation responses received from consultees and provides information on where 

and how they have been addressed in the assessment, where relevant. 

Table 7.1 – Consultation Responses 

Consultee Issue raised Response 

The Highland Council  

(25/09/19)  

Scoping Opinion 

All designated sites which may be 

affected by the development either 

directly or indirectly should be 

identified.  

This includes: architectural heritage 

(Conservation Areas, Listed 

Buildings); archaeological heritage 

(Scheduled Monuments); the 

landscape (including designations 

such as National Parks; National 

Scenic Areas; Areas of Great 

Landscape Value; Gardens and 

Designed Landscapes and general 

setting of the development; and the 

Data was obtained from the Historic 

Environment Record (HER) and the 

Historic Environment Scotland Spatial Data 

Warehouse. The data was appraised for 

the relative sensitivities according to the 

heritage value classifications in Table 7.2 

(refer to Sections 7.5 and 7.6 and 

Technical Appendices 7.1 and 7.3). 
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Consultee Issue raised Response 

inter-relationship between the above 

factors. 

The assessment should contain a full 

appreciation of the setting of the 

historic environment assets and the 

likely impact on their settings. 

Where significant impacts are likely, 

photomontages and wireframe views 

should be provided.  

A list of viewpoints has been agreed 

through consultation with HES and THC 

Historic Environment Team (HET). 

The assessment in this chapter (Section 

7.9) describes the predicted effect on the 

settings of each of these assets. 

Liaison with the Council’s Historic 

Environment Team (HET) on the 

scope of the archaeological 

assessments is recommended. 

Post scoping consultation was undertaken 

with HET to agree an appropriate study 

area and the approach to the assessment 

(see below). 

Historic Environment 

Scotland (HES) 

(20/09/19)  

Scoping Opinion 

Agreed that the Outer Study Area 

extends 10km from the finalised 

turbine locations. 

Noted. 

A 10km Outer Study Area has been 

adopted. 

One designated heritage asset beyond 

10km (Ben Bhragaidh Monument to First 

Duke of Sutherland (LB7063)) has been 

included in the assessment (Section 7.9) as 

it is a prominent local landmark of cultural 

heritage significance in a regional context. 

Content that views towards an asset 

with sensitive setting will be 

considered, even where no visibility is 

predicted from the asset itself. 

Noted. 

No assets with sensitive settings have 

been identified where there is no 

predicted visibility from the asset itself but 

where the Proposed Development would 

be visible in combination with the 

Proposed Development from a third-place 

viewpoint. 

Agreed that the desk-based 

assessment will establish a reliable 

baseline. 

Noted. 

Agreed that the proposed 

methodology for assessment of 

effects is sufficient. 

Noted. 

Further explanation is required 

regarding the archaeological 

potential at a high altitude (above 

350m) being considered as low or 

negligible.  

An assessment of the archaeological 

potential of the Proposed Development 

site is set out in Section 7.6. 

Consultee Issue raised Response 

The following heritage assets should 

be added to the list of visualisations: 

Lothbeg Bridge, long cairn 210m ESE 

of (SM1808); 

Carrol, broch 600m SSW of, Loch 

Brora (SM1846); and 

Carradh nan Clach, two standing 

stones (SM1775). 

The assessment in this chapter (Section 

7.9) describes the predicted effect on the 

settings of each of these assets. 

There is no predicted visibility of the 

Proposed Development from Lothbeg 

Bridge, long cairn 210m ESE of (SM1808). 

Two other scheduled monuments added 

to visualisation list. 

Post scoping consultation was undertaken 

with HET to agree an appropriate study 

area and the approach to the assessment 

(see below). 

Loth Residents 

(8/09/2019) 

Scoping Opinion 

Cinn-Trolla Broch should be added to 

the list of proposed visualisation 

viewpoints. 

There is no predicted visibility of the 

Proposed Development from Cinn-Trolla 

broch or its near vicinity. 

HES 

(05/02/2020) 

Post-scoping 

consultation 

Content that a visualisation from 

Lothbeg Bridge long cairn is not 

required and welcome the inclusion 

of the two additional scheduled 

monuments suggested in the Scoping 

Opinion. 

Noted. 

Additional information provided in 

the post-consultation letter regarding 

the archaeological potential at high 

altitude should be forwarded to 

Highland Council’s archaeology 

service for comment. 

Details of the archaeological potential at 

high altitude request for clarification and 

the response were outlined to HET at THC 

in the post-consultation letter dated 

31/01/2020. 

HET (28/08/2020) 

Post-scoping 

consultation 

Content with the approach outlined, 

including the justification for limiting 

the survey areas. 

Noted 

Content with the proposed 

visualisations list, and there are no 

additional heritage assets that would 

need to be included. 

Noted. 

 

7.5 Assessment Methodology and Significance Criteria 

Consultation 

7.5.1 Consultation responses were received in response to the Kintradwell Scoping Report (August 2019) from THC, 
HES and Loth Residents as part of the Scoping Opinion (October 2019) (Table 7.1). 



Kintradwell Wind farm  

EIA Report 

 

RES 

 

Volume 2: EIA Report 7-3 CULTURAL HERITAGE AND ARCHAEOLOGY 

 

7.5.2 Post consultation letters were sent to HES and HET on (31/01/20). This summarised the list of visualisations and 
sought confirmation of the approach to the assessment and of the visualisations list. Responses were received 
from HES on 05/02/20and from HET on 28/08/20 (Table 7.1). 

Study Area 

7.5.3 Two study areas have been used for the assessment: 

▪ the Inner Study Area (Figure 7.1): the application boundary (the site) forms the study area for the 

identification of heritage assets that could receive direct impacts arising from the construction of the 

Proposed Development. Figure 7.1 shows the extent of the site, the Proposed Development layout and the 

locations of heritage assets identified and described in the gazetteer (Technical Appendix 7.1); and 

▪ the Outer Study Area (Figure 7.2): a 10km study area, extending from the outermost proposed turbine 

locations, has been used for the identification of cultural heritage assets whose settings may be affected by 

the Proposed Development (including cumulative effects). The study area extent was agreed by statutory 

consultees as being appropriate. Assessment of the blade tip Zone of Theoretical Visibility (ZTV), identified 

one designated heritage asset beyond 10km (Ben Bhragaidh Monument to First Duke of Sutherland (LB7063)) 

as having a setting that could be affected by the Proposed Development. The monument is a prominent local 

landmark of cultural heritage significance in a regional context and has been included in the assessment for 

that reason. Figure 7.2 shows the Proposed Development, together with the blade tip height ZTV and the 

location of heritage assets that are included in the assessment. Lists of these heritage assets up to 10km from 

the Proposed Development are provided in Technical Appendices 7.2 and 7.3, which also provide tabulated 

summary assessments of the predicted impacts on their settings on a case-by-case basis. Assessment of the 

Ben Bhragaidh Monument to First Duke of Sutherland (LB7063) in included in Section 7.9. 

7.5.4 The consideration of cumulative effects on the settings of heritage assets also uses the 10km study area. Figure 
7.3 shows the Proposed Development in its wider landscape context, together with the blade tip height ZTV. The 
locations of the heritage assets that have theoretical visibility of one or more turbines of the Proposed 
Development and the locations of other wind energy development in the wider area are also shown. The 
cumulative developments included in the assessment are those agreed with consultees and listed in Chapter 6: 
Landscape and Visual. 

Desk Study 

7.5.5 The following information sources were consulted as part of the desk-based assessment: 

▪ Historic Environment Scotland Spatial Data Warehouse (HES, 2019c): provided up-to-date data on the 

locations and extents of Scheduled Monuments, Listed Buildings, Conservation Areas, Inventory status 

Garden and Designed Landscapes and Inventory status Historic Battlefields; 

▪ The Highland Council Historic Environment Record (HER): provided a digital database extract in GIS for all 

assets within the site boundary; 

▪ The National Record of the Historic Environment (HES, 2019d) (NHRE) database (Canmore): for any 

information additional to that contained in the HER; 

▪ relevant bibliographic references were consulted to provide background and historic information; 

▪ Map Library of the National Library of Scotland: for Ordnance Survey maps and other historical map 

resources; and 

▪ Historic Land-Use Assessment Data for Scotland (HES, 2019e) (HLAMap): for information on the historic land 

use character of the site and the surrounding area. 

Site Visit 

7.5.6 A walk-over field survey of the Proposed Development site was carried out in December 2019 with the following 
aims: 

▪ to assess the present baseline condition of the heritage assets identified through the desk-based assessment; 

▪ to identify any further features of cultural heritage interest not detected from the desk-based assessment; 

and 

▪ to assess the Inner Study Area for its potential to contain currently unrecorded, buried archaeological 

remains. 

7.5.7 Identified sites were recorded and photographed and their positions (and where appropriate their extents) were 
logged using a Global Positioning System (GPS).  The survey data has been compiled in a GIS and will be provided 
to THC Historic Environment Team (HET) for inclusion in THC Historic Environment Record (HER). 

7.5.8 The baseline character and assessed relative sensitivity of the heritage assets identified within the Inner Study 
Area through desk-based assessment and field survey is set out in Technical Appendix 7.1: Heritage Assets within 
Inner Study Area. Interpretative statements on the relative importance and sensitivity of heritage assets are 
included below in the Baseline Conditions section (Section 7.6). 

7.5.9 Field visits were also undertaken to heritage assets in the Outer Study Area in December 2019 in order to assess 
their baseline settings. The baseline setting of each relevant receptor or related group of receptors has been 
characterised on a case-by-case basis, based upon its properties and location, and takes into account the factors 
set out in guidance on setting issued by HES (HES, 2016) (i.e. the location and orientation of the site; importance 
of views of or from principal facades; the importance, if applicable, of designed settings; and, any obvious views 
or vistas). 

Assessment of Potential Effect Significance 

7.5.10 The effects of the Proposed Development on heritage assets have been assessed based on their type (direct 
effects, impacts on setting and cumulative impacts) and nature (adverse or beneficial). The assessment takes into 
account the relative value/sensitivity of the heritage asset, and its setting, and the magnitude of the predicted 
impact: 

▪ adverse effects are those that detract from or reduce cultural significance or special interest of heritage 

assets; and 

▪ beneficial effects are those that preserve, enhance or better reveal the cultural significance or special interest 

of heritage assets. 

7.5.11 Cultural heritage assets are given weight through the designation process. Designation ensures that sites and 
places are recognised by law through the planning system and other regulatory processes. The level of protection 
and how a site or place is managed varies depending on the type of designation and its laws and policies (HES, 
2019b). 

Assigning Sensitivity to Heritage Assets 

7.5.12 Table 7.2 summarises the relative sensitivity of cultural heritage assets relevant to the Proposed Development. 

Table 7.2 – Sensitivity of Heritage Assets 

Sensitivity of Asset Definition / Criteria 

High Assets valued at an international or national level, including: 

Scheduled Monuments 

Category A Listed Buildings 

Inventory Gardens and Designed Landscapes  
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Sensitivity of Asset Definition / Criteria 

Inventory Historic Battlefields 

Non-designated assets that meet the relevant criteria for designation 

Medium Assets valued at a regional level, including:  

Archaeological sites and areas that have regional value (contributing to 

the aims of regional research frameworks) 

Archaeologically Sensitive Areas (ASA) (where these are identified in 

Local Authority records) 

Non-Inventory Designed Landscapes (NIDL) (where these are identified 

in Local Authority records) 

Category B Listed Buildings 

Conservation Areas 

Low Assets valued at a local level, including:  

Archaeological sites that have local heritage value 

Category C listed buildings 

Unlisted historic buildings and townscapes with local (vernacular) 

characteristics 

Negligible Assets of little or no intrinsic heritage value, including:  

Artefact find-spots (where the artefacts are no longer in situ and where 

their provenance is uncertain) 

Poorly preserved examples of particular types of minor historic 

landscape features (e.g. quarries and gravel pits, dilapidated sheepfolds, 

etc.) 

Criteria for Assessing the Magnitude of Impact 

7.5.13 The magnitude of impact (adverse or beneficial) has been assessed in the categories, high, medium, low and 
negligible as described in Table 7.3. 

Table 7.3 – Magnitude of Impact 

Level of Magnitude Definition 

Adverse Beneficial 

High Changes to the fabric or setting of a 

heritage asset resulting in the 

complete or near complete loss of 

the asset’s cultural significance. 

Changes that substantially detract 

from how a heritage asset is 

understood, appreciated and 

experienced. 

Preservation of a heritage asset in situ 

where it would otherwise be completely 

or almost completely lost. 

Changes that appreciably enhance the 

cultural significance of a heritage asset 

and how it is understood, appreciated 

and experienced. 

Medium Changes to those elements of the 

fabric or setting of a heritage asset 

that contribute to its cultural 

Changes to important elements of a 

heritage asset’s fabric or setting, 

resulting in its cultural significance being 

Level of Magnitude Definition 

Adverse Beneficial 

significance such that this quality is 

appreciably altered. 

Changes that appreciably detract 

from how a heritage asset is 

understood, appreciated and 

experienced. 

preserved (where this would otherwise 

be lost) or restored. 

Changes that improve the way in which 

the heritage asset is understood, 

appreciated and experienced. 

Low Changes to those elements of the 

fabric or setting of a heritage asset 

that contribute to its cultural 

significance such that this quality is 

slightly altered. 

Changes that slightly detract from 

how a heritage asset is understood, 

appreciated and experienced. 

Changes that result in elements of a 

heritage asset’s fabric or setting 

detracting from its cultural significance 

being removed. 

Changes that result in a slight 

improvement in the way a heritage asset 

is understood, appreciated and 

experienced. 

Negligible Changes to fabric or setting of a heritage asset that leave its cultural 

significance unchanged and do not affect how it is understood, appreciated and 

experienced. 

 

7.5.14 HES’ guidance document, 'Managing Change in the Historic Environment: Setting' (HES 2016), notes that: 

"Setting can be important to the way in which historic structures or places are understood, appreciated and 
experienced. It can often be integral to a historic asset's cultural significance." 

"Setting often extends beyond the property boundary or 'curtilage' of an individual historic asset into a broader 
landscape context". 

7.5.15 The guidance also advises that: 

"If proposed development is likely to affect the setting of a key historic asset, an objective written assessment 
should be prepared by the applicant to inform the decision-making process. The conclusions should take into 
account the significance of the asset and its setting and attempt to quantify the extent of any impact. The 
methodology and level of information should be tailored to the circumstances of each case". 

7.5.16 The guidance recommends that there are three stages in assessing the impact of a development on the setting 
of a historic asset or place: 

▪ Stage 1: identify the historic assets that might be affected by the Proposed Development; 

▪ Stage 2: define and analyse the setting by establishing how the surroundings contribute to the ways in which 

the historic asset or place is understood, appreciated and experienced; and 

▪ Stage 3: evaluate the potential impact of the proposed changes on the setting, and the extent to which any 

negative impacts can be mitigated. 

7.5.17 The turbine blade tip and hub height ZTVs for the Proposed Development have been used to identify those 
heritage assets from which there would be theoretical visibility of one or more of the proposed wind turbines 
and the degree of potential visibility. Consideration was also given to designated heritage assets where there is 
no predicted visibility from the asset but where views of or across the asset are important factors contributing to 
its cultural significance. In such cases, consideration was given to whether the Proposed Development could 
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appear in the background to those views. No assets were identified where this might be the case for this Proposed 
Development. 

7.5.18 Scheduled Monuments, Category A and B Listed Buildings, Conservation Areas, Inventory Gardens and Designed 
Landscapes and Inventory Historic Battlefields, where present within the blade tip height ZTV and within 10km of 
the outermost turbines, have been included in the assessment. 

7.5.19 Category C Listed buildings, which are of local value and generally have localised settings, that lie within the blade 
tip height ZTV and within 5km of the outermost turbines have been included in the assessment. 

Criteria for Assessing the Significance of Effects 

7.5.20 The sensitivity of the asset (Table 7.2) and the magnitude of the predicted impact (Table 7.3) have been used to 
assess the potential significance of the resultant effect. Table 7.4 summarises the criteria for assigning significance 
of effect. Where two outcomes are possible through application of the matrix, professional judgement supported 
by reasoned justification, has been employed to determine the level of significance. 

Table 7.4 – Significance of Effects Matrix 

Magnitude of 

Impact 

Sensitivity of Asset    

High Medium Low Negligible 

High major major / moderate moderate / minor minor 

Medium major / moderate moderate minor minor / negligible 

Low moderate / minor minor minor / negligible minor / negligible 

Negligible minor minor / negligible minor / negligible negligible 

 

7.5.21 Major and moderate effects are considered to be 'significant' in the context of Electricity Works (Environmental 
Impact Assessment) (Scotland) Regulations 2017 (EIA Regulations). Minor and negligible effects are considered 
to be 'not significant'.  

Requirements for Mitigation 

7.5.22 Planning Advice Note 1/2013: Environmental Impact Assessment (PAN1/2013) describes mitigation as a hierarchy 
of measures: prevention, reduction, compensatory (offset) measures. Prevention and reduction measures can be 
achieved through design, whilst compensatory measures can offset impacts that have not been prevented or 
reduced through design. 

7.5.23 The emphasis in Planning Advice Note (PAN) 2/2011: Planning and Archaeology (PAN2) is for the preservation of 
important remains in situ where practicable and by record where preservation is not possible. The mitigation 
measures presented below (Section 7.8 and 7.10) therefore take account of this planning guidance and provide 
various options for protection or recording and ensuring that, where practical, surviving assets are preserved 
intact to retain the present historic elements of the landscape. 

7.5.24 Historic Environment Policy for Scotland 2019 (HEPS) also contains policies (notably HEP2 and HEP4) that are 
relevant for conservation and preservation of the historic environment. HEP2 requires that decisions affecting 
the historic environment should ensure that its understanding and enjoyment as well as its benefits are secured 
for present and future generations. HEP4 requires that changes to specific assets and their context should be 
managed in a way that protects the historic environment. Opportunities for enhancement should be identified 
where appropriate. If detrimental impact on the historic environment is unavoidable, it should be minimised. 
Steps should be taken to demonstrate that alternatives have been explored, and mitigation measures should be 
put in place. 

Assessment of Residual Effect Significance 

7.5.25 The assessment of the significance of residual effects takes into account the mitigation proposed and the 
effectiveness of that mitigation to avoid, reduce or offset the predicted effects. Where a predicted impact is 
avoided, through micrositing the Proposed Development to avoid the impact, this would result in no residual 
effect. Where an asset cannot be avoided but where the proposed mitigation would ensure that the affected 
asset is subject to an appropriate level of archaeological investigation and recording, resulting in its preservation 
by record, the significance of residual effect is accordingly reduced. Where an asset (usually one of little or no 
heritage importance and negligible sensitivity) is lost without any mitigation, the residual effect remains the same 
as the predicted effect; in all such cases the residual effect (high magnitude change (Table 7.3)) on an asset of 
negligible sensitivity (Table 7.2) would be no more than minor adverse (i.e. not significant in EIA terms). 

Limitations to Assessment 

7.5.26 The desk-based assessment draws on the records in the HER, provided in a digital GIS dataset acquired in July 
2019 ahead of the field survey. It is assumed that those records were up to date at the time of acquisition. 

7.5.27 Designated heritage assets within the Outer Study Area have been identified from the HES database downloaded 
from the HES website in October 2019. That data is assumed to have been up to date at the time of acquisition. 

7.5.28 The desk-based assessment draws in part on evidence taken from historic maps and the grid co-ordinates 
attributed to those taken from them are approximations only, based on a professional interpretation of 
topographic relationships derived from examination of the maps. Where possible, these variations have been 
evaluated using modern maps and modern aerial photography to compensate for the historic mapping 
inaccuracies and to provide an accurate grid co-ordinate and, where possible, extent for the assets identified from 
such sources.  

7.5.29 The field survey that was carried out within the site specifically targeted areas that would be affected by the 
Proposed Development and no systematic survey was carried out over the whole of the area within the site 
boundary as shown on Figure 7.1. The main site access route, from the A9 to the proposed turbine locations, was 
surveyed and the site of the WWII aircraft crash site was visited, and the extent of the visible debris field was 
recorded using GPS surveying equipment. 

7.5.30 Weather condition at the time of survey included high winds and periods of snow. Although lying snow was 
encountered at high altitude, this was not so great as to hinder the observation of the ground, and the extent of 
the WWII aircraft crash site was still visible on the ground. 

7.6 Baseline Conditions 

Heritage Assets within the Inner Study Area (Figure 7.1) 

Prehistoric Burial 

7.6.1 The HER records a chambered cairn (3) of Orkney Cromarty type, 20m by 18m in extent and up to 0.5m in height. 
It is defined around its diameter by a kerb of rough boulders while in its south-east side there is the remains of a 
passage consisting of two adjacent slabs protruding through turf. As a heritage asset with the potential to contain 
archaeological information of prehistoric funerary practices, the cairn is assessed as being valued at the regional 
level and to be of medium sensitivity. 

7.6.2 A possible Bronze Age cairn (26) is recorded in the HER as, surviving as a low round cairn defined by a 
discontinuous kerb, measuring 7.3m in diameter and 0.3m in height. As a heritage asset with the potential to 
contain archaeological information of prehistoric funerary practices, the cairn is assessed as being valued at the 
regional level and to be of medium sensitivity. 

7.6.3 A further heavily robbed prehistoric cairn (36) is recorded in the HER as surviving as a grassy platform 8.5m in 
diameter with two slabs of retaining kerb remains. An indentation, perhaps a robber trench, is visible near the 
centre. As a heritage asset with the potential to contain archaeological information of prehistoric funerary 
practices, the cairn is assessed as being valued at the regional level and to be of medium sensitivity. 

Prehistoric Settlement & Field Systems 



Kintradwell Wind farm  

EIA Report 

 

RES 

 

Volume 2: EIA Report 7-6 CULTURAL HERITAGE AND ARCHAEOLOGY 

 

7.6.4 Nine Bronze Age hut circle sites (4, 8, 25, 30, 32, 34, 35, 37 and 39) are recorded in the HER, at least five of which 
(8, 30, 32, 35 and 37) have associated remains of field systems. In addition, three other, possible, prehistoric field 
systems (2, 27 and 28) comprising clearance cairns, lynchets and field plots are also recorded. These all lie along 
the lower slopes of the hills, either along the slopes facing the coast (8, 25, 27, 28 and 30) or along Glen Loth (2, 
4, 32, 34, 35, 37 and 39) below the 200m contour. As heritage assets potentially containing archaeological 
evidence of prehistoric domestic and farming activities in the Bronze Age, the hut circles and field systems are all 
assessed as being valued at the regional level and to be of medium sensitivity. 

7.6.5 In addition to the Bronze Age settlement, there are two Iron Age brochs (23 and 29) recorded in the HER within 
the site. The broch at Kintradwell (23) was excavated in the 1870s when a structure constructed of drystone 
walling with upright walls was recorded. A second (29), the actual location of which is now not known, was 
apparently investigated in the 18th century. The Old Statistical Account of Scotland (1793) describes it as a 
“subterranean dwelling surrounded on the outside by large flat stones, which seem to have made part of the wall; 
the rubbish was cleared away, and the stones left in the same situation as they were found”. It is described as a 
“green mote stood on the banks of River Loth”. As heritage assets potentially containing archaeological evidence 
of prehistoric domestic and farming activities and social hierarchies in the late Iron Age, the brochs are both 
assessed as being valued at the regional level and to be of medium sensitivity. 

7.6.6 Close to Kintradwell broch (23) the HER records a possible Iron Age souterrain (24) with an associated possible 
structure. Visited by the Ordnance Survey in 1975, a passage 2m in length was observed. As a heritage asset 
potentially containing archaeological evidence of prehistoric domestic life and social organisation in the late Iron 
Age, the possible souterrain is assessed as being valued at the regional level and to be of medium sensitivity. 

7.6.7 The HER records a wag-type homestead (33), along Glen Loth. It is recorded as being slightly oblong in plan with 
an attached semi-circular chamber, suggesting an Iron Age provenance. Wag-type houses are alternatively known 
as aisled buildings or aisled roundhouses and are a particular style of probable later prehistoric or early medieval 
dwelling. As a heritage asset potentially containing archaeological evidence of prehistoric domestic life in the late 
Iron Age, the wag-type homestead is assessed as being valued at the regional level and to be of medium 
sensitivity. 

Medieval Burial 

7.6.8 Excavations in 2001 at the site of St Trolla’s chapel and associated cemetery (9) recorded 16 burials some of which 
produced radiocarbon dates of the 10th Century AD. There are no visible remains, but the chapel site would 
appear to be of Early Medieval or Medieval date. As an Early Medieval-Medieval cemetery, this heritage asset 
has the potential to contain archaeological evidence of local populations, including the movement, diet and 
health of individuals, in the early historic period. As such, St Trolla’s chapel is assessed as being valued at the 
regional level and to be of medium sensitivity.  

Post Medieval Settlement 

7.6.9 The HER records at least ten post medieval abandoned settlements and townships (5-7, 10-14, 22 and 38), many 
of which (5, 7, 13, 14, 22 and 38) coincide with areas of earlier, prehistoric, settlement along the hill slopes facing 
the coast or along Glen Loth. Two of these settlements (10 and 11) differ from the others in that they are set well 
back from the coast, in a more upland environment along the Kintradwell Burn, and at higher altitude (around 
300m).  

7.6.10 At least two of these settlements (28 and 38) are depicted on Roy’s Military Survey of Scotland map (1747-55), 
indicating at least a 17th or 18th century origin, while the one (22) is recorded on Blaeu’s atlas of 1654. Collectively 
these are evidence of pre-clearance farming settlements along the coast and in the hinterland and many contain 
well preserved structures, enclosures and field systems.  As surviving remains that have the potential to preserve 
archaeological information about domestic life and farming practices in post-medieval, pre-clearance period, they 
are assessed as of regional value and of medium sensitivity. 

Shielings  

7.6.11 Two possible shieling huts (15 and 21) are recorded in the HER. One (15), which may have been a shepherd’s 
house, lies close to the Stetdale Burn and is marked on the first edition Ordnance Survey map. The second (21), 
to the North of the Badenahauglish settlement on the Kintradwell Burn, was recorded by field survey in 2004. As 

isolated examples of seasonal, pastoral farming activity, these heritage assets are of assessed to be of value at 
the local level and of low sensitivity. 

Transport 

7.6.12 The HER records a single segmental arch bridge (31), constructed in 1811, carrying the minor road over the Loth 
Burn, and the remains of a wooden bridge (40), crossing the Stetdale Burn, recorded by survey in 2001. The road 
bridge (31) is a minor historic structure assessed to be of value at the local level and of low sensitivity. The remains 
of the former wooden bridge (40) are of little or no heritage value and of negligible sensitivity. 

Aircraft Crash Sites 

7.6.13 There are two aircraft crash sites (16 and 17) recorded in the HER, both relating to events during World War Two.  

7.6.14 A Wellington aircraft (16) crashed on the North side of Carn Garbh in 1941, and images on the HER record some 
of wreckage still visible on the hillside when visited in 2004. The presence of the remains was confirmed by field 
survey for the Proposed Development (December 2019), which identified two main concentrations of wreckage 
(at NC 88897 13917 and at NC 88949 13844) as well as other dispersed and scattered debris.  

7.6.15 A Sunderland aircraft (17) crashed at Creag Riabhach in 1944, and the mainly aluminium wreckage is strewn 
between the two locations (NC 93623 11721 & NC 93689 11665).   

7.6.16 A third crash site (18) is also recorded as being on the South side of Creag Riabhach. However, no wreckage has 
been found at that location and the description of the crash suggests that this record is a duplicate for another 
crash site which lies further to the south-west, on the slope of Col-bheinn, just outside the Inner Study Area. The 
descriptions provided in the HER for the two records are identical in all respects (other than the grid reference) 
and wreckage has been recorded at Col-beinn. 

7.6.17 As surviving spreads of wreckage from military aircraft that crashed on these hills, and where there was loss of 
life, these heritage assets are protected under legislation (Protection of Military Remains Act (1986)) and are 
therefore assessed as being of high sensitivity. 

Miscellaneous features 

7.6.18 A cave (19), recorded in the HER, is reputedly the location where the last wolf in Sutherland lived, while a 
memorial stone (1), the Wolf Stone, located adjacent to the A9, marks the apparent location where it was killed. 
The cave and its associations are examples of intangible cultural heritage and part of the local folk history of the 
area. The memorial stone records these events. As such both the cave and the memorial stone are assessed as 
being of value at the local level and to be assets of low sensitivity. 

7.6.19 A grouse feeding pit (20), recorded in the HER, is of little of no heritage value and is assessed as being of negligible 
sensitivity. 

Historic Landscape Character 

7.6.20 The historic landscape character and archaeological record of the site is typical of much of this part of the East 
Sutherland coastal fringe. The majority of the identified surviving heritage assets, which include prehistoric 
settlement and burials, Early Medieval and Pictish remains, post medieval settlement and clearance, and more 
recent estate and farm management features are located at low altitudes close to the coast or along Glen Loth. 
At least three World War Two aircraft crash sites are found at high altitude along this part of the coast (two of 
which (16 and 17) lie within the site, located in the upland areas.  

7.6.21 Prehistoric burial remains along this part of the coast include two Neolithic chambered tombs and at least one 
Bronze Age kerb cairn, at Lothbeg, while antiquarian accounts record a potential Bronze Age cairn containing 
several urns as well as several short cists with human remains and artefacts that were discovered near the Loth 
Burn at Lothbeg in the mid-19th century. Prehistoric settlement includes numerous Bronze Age hut circles with 
associated agricultural activity (field clearance cairns) and field systems, and three Iron Age brochs are recoded 
in the HER, including the Scheduled Monument of Cinn Trolla on the coast and just to the South of the A9, outside 
of the Proposed Development site. 

7.6.22 Up to five Pictish symbol stones and a cross slab have been discovered in the wider area along the coast, while 
several burials dating to the 10th century AD have been found at the Early Medieval St Trolla’s chapel. Later burial 
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evidence, dating from between the 15th to the 17th century AD, indicate the high potential for discoveries of 
burials along the coastal strip.  

7.6.23 Kintradwell House is considered to be one of the oldest in Sutherland and is recorded on Blaeu’s Atlas of Scotland 
of 1654 (a transcript from Timothy Pont’s map of the 1580’s). Another settlement recorded on Blaeu’s Atlas is 
the township of Lothbeg (22) and a medieval origin for this settlement can be suggested as the New Statistical 
Account of Scotland (1845) notes that it is mentioned in Crown charters in 1451. The Lothbeg township contains 
several abandoned and unroofed buildings by the time of the publication of the first edition Ordnance Survey 
map of 1879, while the numerous other abandoned settlements in the area demonstrate the extensive clearance 
of the area. Many of these settlements and structures, which are recorded on Roy’s Military Survey of Scotland 
map (1747-55), survive as well-preserved remains of structures and field systems.  

Archaeological Potential of the Proposed Development Site 

7.6.24 The desk-based assessment and field survey have shown that surviving archaeological remains of prehistoric, 
medieval and post medieval date all concentrate along the lower lying ground along the coastal fringe and along 
Glen Loth. In these areas the later (medieval and post-medieval) settlement coincides with the earlier prehistoric 
settlement, demonstrating continuity of occupation in favourable locations for settlement and farming. Two 
areas of settlement (at Badenahughlish (10 and 11)) are isolated settlements at higher altitude in sheltered 
locations along the Kintradwell Burn. Apart from the aircraft crash sites, there is no evidence of settlement or 
activity on the higher ground, which is mostly unattractive for permanent settlement. The lower slopes and 
sheltered glens were clearly more suitable for settlement, a fact reinforced by the evident continuity of 
occupation in those areas. 

7.6.25 Based on the evidence acquired from desk-based assessment and field survey, it is assessed that there is a 
moderate to high archaeological potential along the south-east facing, lower lying coastal hill slopes for further 
discoveries and the preservation of buried archaeological remains. On the higher ground of the hills behind the 
coast, the evidence suggests a low or negligible potential for new archaeological discoveries. 

Future Baseline 

7.6.26 The future baseline, in the absence of the Proposed Development, is considered likely to remain the same as the 
current baseline. The known heritage assets are likely to remain undisturbed but subject to natural erosion and 
decay, including impacts from stock grazing, and there remains the potential for buried archaeological remains 
yet to be discovered within the Proposed Development Area. 

7.7 Receptors Brought Forward for Assessment 
7.7.1 Based on analysis of the blade tip height ZTV, there are 12 Scheduled Monuments (high sensitivity) within the 

Outer Study Area from which there is some degree of theoretical visibility of the Proposed Development.  Of 
these, eight (including standing stones (SM1775 and SM1778), two brochs (SM1846 and SM13646), a hut circle 
and clearance cairns (SM1793) a fort (SM1854), and a cairn (SM1769), and a multi-period domestic and funerary 
landscape (SM1803)) have settings where wider landscape views and intervisibility are potentially important 
aspects of their setting. The value and sensitivity criteria for each of the heritage assets in the Outer Study Area 
is set out in Technical Appendices 7.2 and 7.3. 

7.7.2 Within the Outer Study Area there are 14 Category B Listed Buildings (medium sensitivity) and 11 Category C 
Listed Buildings (low sensitivity) from which there is a degree of predicted theoretical visibility of the Proposed 
Development. All have localised settings, where long distance views to or from the assets, or designed 
intervisibility between them, are not important aspects to their cultural significance.   

7.7.3 One other listed building (Category B Listed Ben Bhragaidh Monument to First Duke of Sutherland (LB7063)) 
which lies more than 10km from the Proposed Development, has been included in the assessment. It was 
recognised as being a prominent local landmark of cultural heritage significance in a regional context that has a 
setting that could be affected by the Proposed Development. 

7.7.4 There is one Inventory Designed Landscapes (high sensitivity) within the Outer Study Area from which there is a 
degree of predicted visibility of the Proposed Development.   

7.8 Standard Mitigation 

7.8.1 A range of embedded mitigation measures have been applied as part of the iterative design process (Chapter 3: 
Design Evolution and Alternatives) to avoid heritage assets within the site. This included the sensitive siting of the 
proposed infrastructure in order to avoid or reduce effects on the cultural heritage. As part of the design process 
due regard has been had to the duties and responsibilities under the Protection of Military Remains Act (1986) to 
preserve and protect military remains: in this case, aircraft crash sites that lie within the Inner Study Area. These 
have been duly avoided and mitigation is put in place to ensure that the location, and the need to avoid the site 
of the wreckage, is made known to all construction contractors. The responsibility of all construction contractors 
to adhere to the duties and responsibilities is also covered in the mitigation set out in Section 7.10.  

7.8.2 Standard mitigation measures that will be applied to the Proposed Development include the following: 

▪ A professionally qualified Archaeological Contractor would be appointed to act as an Archaeological Clerk of 

Works (ACoW) during the construction phase. The role of the ACoW would be to provide advice to the 

appointed Construction Contractor regarding micrositing of development components, where there is a 

possibility of intersecting with identified heritage assets, and to undertake archaeological monitoring of 

topsoil stripping operation in areas designated and approved by the Council’s Archaeological Advisors (HET). 

The activities of the ACoW would be carried out according to the scope of work and terms specified in a 

Written Scheme of Investigation (WSI) submitted to and approved by HET prior to any construction works 

(including enabling works) commencing on-site . 

▪ Implementation of the scope of works outlined in WSI during the construction phase. 

▪ A micrositing allowance of up to 50m in all directions is being sought in respect of each turbine and its 

associated infrastructure in order to address any potential difficulties which may arise if preconstruction 

surveys identify unsuitable ground conditions or environmental constraints that need to be avoided. It is 

proposed that the micrositing of all infrastructure will be subject to an appropriately worded planning 

condition. No component of the Proposed Development would be relocated to a position where it would 

intersect with any of the heritage assets without consultation and approval by the ACoW.  

▪ Any heritage asset identified as potentially being affected by micrositing would be marked out for avoidance, 

where possible or other mitigation, to be agreed with HET, implemented to reduce and offset the impact. 

▪ Written guidelines would be issued for use by all construction contractors, outlining the need to avoid causing 

unnecessary damage to known heritage assets. The guidelines would set out arrangements for calling upon 

retained professional support in the event that buried archaeological remains of potential archaeological 

interest (such as building remains, human remains, artefacts, etc.) should be discovered in areas not subject 

to archaeological monitoring. The guidelines would make clear the legal responsibilities placed upon those 

who disturb artefacts or human remains or disturb or remove military remains protected by legislation. 

7.9 Likely Effects 

Construction 

7.9.1 Any ground breaking activities associated with the construction of the Proposed Development, (such as those 
required for turbine bases and crane hard standings, access tracks, cable routes, compounds, borrow pits, etc.) 
have the potential to disturb or destroy features of cultural heritage interest.  Other construction activities, such 
as vehicle movements, materials storage, soil and overburden storage and landscaping also have the potential to 
cause permanent and irreversible effects on the cultural heritage. 

7.9.2 Two heritage assets have been identified that would be affected by construction of the Proposed Development: 

▪ An area of post medieval settlement including remains of buildings and other structures, field walls and 

clearance cairns (7), an asset of medium sensitivity, would be crossed by the proposed access track. The 

proposed access track could result in a direct impact of high magnitude on any of the individual elements of 

the asset. The predicted direct effect, on an asset of medium sensitivity, is assessed to be of moderate 
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significance (significant in EIA terms). Mitigation is proposed to reduce and offset the predicted impact 

(Section 7.10). 

▪ An area of clearance cairns, boundary walls and a possible structure (8), an asset of medium sensitivity, would 

be crossed by the proposed access track. The proposed access track could result in a direct impact of high 

magnitude on any of the individual elements of the asset.  The predicted direct effect, on an asset of medium 

sensitivity, is assessed to be of moderate significance (significant in EIA terms). Mitigation is proposed to 

reduce and offset the predicted impact (Section 7.10). 

7.9.3 It has been assessed (paragraph 7.6.25) that there is a moderate to high potential for hitherto unknown buried 
archaeological remains to be present along the south-east facing, lower lying coastal hill slopes.  

7.9.4 On the higher ground of the hills behind the coast, the evidence suggests a low or negligible potential for new 
archaeological discoveries. 

7.9.5 Taking into account the assessed medium sensitivity of the known remains around Kintradwell Farm where 
development is proposed, and assuming potential impacts of high magnitude, it is assessed that, without 
mitigation, any adverse direct effects on buried archaeological remains of medium sensitivity could potentially 
be of moderate significance (significant in the context of the EIA regulations). Mitigation is proposed to reduce 
and offset the predicted impact (Section 7.10). 

Operation 

Direct Effects 

7.9.6 There are no identified assets likely to receive a direct effect arising during operation of the Proposed 
Development. This is due to the approach adopted in formulating the design and layout of the Proposed 
Development, i.e. avoidance, and because any maintenance works on-site would be managed to recognise the 
presence of heritage assets and to avoid them. 

Setting Effects 

7.9.7 The Proposed Development could result in adverse effects on the setting of cultural heritage assets both within 
the Inner Study Area and in the Outer Study Area. Potential effects on the settings of heritage assets would 
however diminish with increasing distance from the site. It is considered that beyond 10km, the Proposed 
Development would not appreciably alter features of the setting of the heritage assets that contribute to cultural 
significance, nor would it appreciably alter how a heritage asset is understood, appreciated and experienced. 

7.9.8 No assets beyond 10km from the Proposed Development have been identified by HES or HET as requiring 
consideration for potential effects on their settings. Technical Appendix 7.2 : Assets within Outer Study Area and 
within 5km of the Proposed Development, and Technical Appendix 7.3: Assets within Outer Study Area and 
between 5km and 10km of the Proposed Development, contain tabulated assessments of the predicted effects 
on the settings of designated heritage assets from which there is some degree of predicted theoretical visibility 
of the Proposed Development (no matter how small) based on analysis of the hub and blade tip height ZTVs. 

7.9.9 The assessment of operational effects on the settings of heritage assets has been carried out with reference to 
the layout of the Proposed Development and the locations of the cultural heritage assets shown on Figure 7.2.  
The criteria detailed in Tables 7.2 (Sensitivity of Heritage Assets), 7.3 (Magnitude of Impact) and 7.4 (Significance 
of Effect) have been used to assess the nature and magnitude of the effects set out in Technical Appendix 7.2: 
Assets within Outer Study Area and within 5km of the Proposed Development and Technical Appendix 7.3 : Assets 
within Outer Study Area and between 5km and 10km of the Proposed Development. 

7.9.10 The following discussion addresses those assets where likely significant adverse effects have been identified 
through the tabulated assessment. Also included is assessment for assets identified by HES or HET as requiring 
detailed consideration, even where the significance of the predicted effect is assessed as being not significant in 
EIA terms. The assessments are supported with visualisations (Figures 7.3 – 7.8 and LVIA VP12). 

 

 

 

Table 7.5 – Cultural Heritage Visualisation Viewpoints  

Figure Ref. Figure Title - Site Name (& Ref No) 

7.3 Carradh nan Clach, two standing stones (SM1775) 

7.4 Clach Mhic Mhios, standing stone, Glen Loth 4000m N of Lothbeg Bridge (SM1778) 

7.5 Carrol, broch 600m SSW of, Loch Brora (SM1846) 

7.6 Kilbraur, broch 135m SSW of (SM13646) 

7.7 Duchary Rock, fort (SM1854) 

7.8 Kildonan Burn, hut circles & field system (SM2843) 

LVIA VP12 Ben Bhragaidh, Monument to First Duke of Sutherland (LB7063) 

Carradh nan Clach, two standing stones (SM1775) (Figure 7.3) 

7.9.11 This monument comprises of two standing stones 6m apart, aligned north north-west to south south-east, that 
occupy an elevated position on a level terrace above the confluence of the Sletdale Burn with the Loth Burn. They 
stand to the west side of the hill road from Loth to Kildonan through Glen Loth, at the mouth of Glen Sletdale. 
There are a number of prehistoric hut circles and a prehistoric burial cairn nearby, on the slopes of Glen Loth, and 
a spring well with a stream flowing from it (Tobar Mheasain). The stones have a very localised setting at the 
confluence of the two burns and they are not a prominent feature of the landscape. They are visible from the 
slopes of the hills along Glen Loth but are only properly visible at close quarters, when crossing the bridge over 
the Sletdale Burn for example. They are evidently deliberately sited at the junction of the two watercourses. 
There is no Intervisibility with the Clach Mhic Mhios standing stone, which is around 2.4km to the north. The 
standing stones overlook a hydroelectric scheme to the east. 

7.9.12 The blade tip height ZTV (Figure 7.2) predicts that there would be theoretical visibility of 4-7 proposed turbines 
from the standing stones; the nearest turbine being 2.7km distant in views to the west south-west. A wireline 
from the standing stones (Figure 7.3) shows that, in fact, only two turbines (one at hub height) would be visible. 

7.9.13 The introduction of the Proposed Development would have an impact of low magnitude on the baseline setting 
of the Carradh nan Clach standing stones. Although two turbines are visible in views to the west south-west, they 
would be largely screened by topography and views from the stones already include the modern hydro scheme 
to the east. Views north and south along Glen Loth would be unaffected and the prominence of the standing 
stones in their localised setting would be retained. It would remain possible for any visitor to understand the 
standing stones within their setting and the presence of the Proposed Development would not appreciably alter 
the way in which the standing stones and their setting are appreciated. 

7.9.14 Overall therefore, it is assessed that the change to the baseline setting of Carradh nan Clach standing stones 
would be only slightly noticeable against the baseline setting and the effect, on an asset of high sensitivity, is 
assessed as being of minor significance (not significant in EIA terms). 

Clach Mhic Mhios, standing stone, Glen Loth 4000m N of Lothbeg Bridge (SM1778) (Figure 7.4) 

7.9.15 This monument comprises a standing stone set on a slight knoll on the moorland to the east of the hill road from 
Loth to Kildonan and is near to the Loth Burn. There are several hut circles, representing prehistoric settlement 
on the moorland around the stone. The standing stone has a visible presence within Glen Loth, especially from 
the hill slopes to the east and west. There is no intervisibility with the Carradh nan Clach standing stones, which 
are around 2.4km to the south. 

7.9.16 The blade tip height ZTV (Figure 7.2) predicts that there would be theoretical visibility of 1-3 proposed turbines 
from the standing stone; the nearest turbine being 4.3km distant in views to the south-west. A wireline from the 
standing stone (Figure 7.4) shows that only a small section of the blade tip of one turbine would be visible. The 
Proposed Development would be almost entirely screened by intervening topography. 

7.9.17 The introduction of the Proposed Development would have an impact of negligible magnitude on the baseline 
setting of Clach Mhic Mhios, standing stone. Views from the standing stone along Glen Loth in both directions 
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would be unaffected by the Proposed Development and the stone’s prominence in the localised valley landscape 
would be retained. It would remain possible for any visitor to understand the standing stone and its setting within 
Glen Loth and the presence of the Proposed Development would not appreciably alter the way in which the 
monument and its setting are experienced and appreciated. 

7.9.18 Overall therefore, it is assessed that the change to the baseline setting of Clach Mhic Mhios, standing stone would 
be barely noticeable against the baseline setting and the effect, on an asset of high sensitivity, is assessed as being 
of minor significance (not significant in EIA terms). 

Carrol, broch 600m SSW of, Loch Brora (SM1846) (Figure 7.5) 

7.9.19 This late Iron Age broch survives as a mound of stone within a clearing in a forestry plantation in an elevated 
position above the west side of Brora Loch, and close to the Allt Coil Aghaisgeig watercourse. It is one of several 
brochs (along with Kilbruar (SM13646)) along Strath Brora, and from its location it commands wide ranging views 
along and across the strath. Views include almost the whole length of Loch Brora and extend as far as the coast 
to the south-east. There is Intervisibility with another (non-designated) broch 2.4km to the north-east on the east 
side of Strath Brora, but no intervisibility with other examples along the strath, such as Kilbruar (below). 

7.9.20 The blade tip height ZTV (Figure 7.2) predicts that there would be theoretical visibility of 8-11 proposed turbines 
(4-7 at hub height) from the broch; the nearest turbine being 6.6km distant in views to the north-east. A wireline 
from the broch (Figure 7.5) shows that nine turbines would be visible in distant views and in the same arc of view 
but visually separate from the operational Gordonbush Wind Farm. The Proposed Development would be largely 
screened by intervening topography.  

7.9.21 The introduction of the Proposed Development would have an impact of negligible magnitude on the baseline 
setting of Carrol broch. The broch’s dominance over Strath Brora would be unaffected by the Proposed 
Development and the views of the broch’s location from with the Strath would also be unaffected. It would 
remain possible for any visitor to understand the broch and its setting and the presence of the Proposed 
Development would not appreciably alter the way in which the broch and its setting are appreciated. 

7.9.22 Overall therefore, it is assessed that the change to the baseline setting of Carrol broch would be only slightly 
noticeable against the baseline setting and the effect, on an asset of high sensitivity, is assessed as being of minor 
significance (not significant in EIA terms). 

Kilbraur, broch 135m SSW of (SM13646) (Figure 7.6) 

7.9.23 This late Iron Age broch survives as a turf-covered mound, 1.7m high, in which no structural details are exposed. 
The mound is now topped by a post-medieval circular enclosure. It lies at the mouth of the Scottarie Burn, at the 
north end of Loch Brora and commands an extensive view south-eastward along Loch Brora, and north-west along 
the strath. There is also an open vista across Strath Brora and intervisibility with the same (non-designated) broch, 
5km to the south-east, that is visible from Carrol broch. 

7.9.24 The blade tip height ZTV (Figure 7.2) predicts that there would be theoretical visibility of 4-7 proposed turbines 
from the broch (4-7 at hub height predicted by the ZTV); the nearest turbine being 6.7km distant in views to the 
east. A wireline from the broch shows that in fact five turbines would be visible beyond the skyline in distant 
views and only turbine tips would be visible; the Proposed Development being mostly screened by intervening 
topography. Four turbines (at hub height) of the operational Kilbraur Wind Farm are also visible in views to the 
south-west from Kilbruar broch. 

7.9.25 The introduction of the Proposed Development would have an impact of negligible magnitude on the baseline 
setting of Kilbraur broch. Views from the broch along Strath Brora would be unaffected and the broch’s prominent 
position within the Strath and views towards it from the Strath would be unaffected by the Proposed 
Development. It would remain possible for any visitor to understand the broch within its setting and the presence 
of the Proposed Development would not appreciably alter the way in which the broch and its setting are 
appreciated. 

7.9.26 Overall therefore, it is assessed that the change to the baseline setting of Kilbraur broch would be only slightly 
noticeable against the baseline setting and the effect, on an asset of high sensitivity, is assessed as being of minor 
significance (not significant in EIA terms). 

Duchary Rock, fort (SM1854) (Figure 7.7) 

7.9.27 The remains of this fort, probably of Iron Age date, occupy a steep sided ridge in an elevated position of the west 
side of Strath Brora, around 1.6km south south-east of Carrol broch. The fort is located to take advantage of the 
natural protection afforded by steep cliffs along its north-east side. The fort commands long distance views along 
Strath Brora, both north, along Loch Brora, and westwards, to the coast. 

7.9.28 The blade tip height ZTV (Figure 7.2) predicts that there would be theoretical visibility of 12-15 proposed turbines 
from the fort (12-15 at hub height predicted by the ZTV); the nearest turbine being 7.7km distant in views to the 
north-east. A wireline from the fort (Figure 7.7) shows that 14 turbines would be visible (ten at hub height) in 
distant views and beyond the skyline. The operational Gordonbush Wind Farm is also visible in this view, to the 
north-west of the Proposed Development. 

7.9.29 The introduction of the Proposed Development would have an impact of Low magnitude on the baseline setting 
of Duchary Rock fort. The fort’s dominance over Strath Brora would be unaffected by the Proposed Development 
and the views of the fort’s location from with the Strath would also be unaffected. The presence of the Proposed 
Development would not appreciably alter the way in which the fort and their setting are appreciated. 

7.9.30 Overall therefore, it is assessed that the change to the baseline setting of Duchary fort would be only slightly 
noticeable against the baseline setting and the effect, on an asset of high sensitivity, is assessed as being of minor 
significance (not significant in EIA terms). 

Kildonan Burn, hut circles & field system (SM2843) (Figure 7.8) 

7.9.31 This monument is a settlement of 12 hut circles in association with a field system that occupies the gentle south 
and east facing flanks of a hill on the north side of the Strath of Kildonan. It is one of a cluster of settlement 
remains of later prehistoric date that form a small archaeological landscape along the Strath between Helmsdale 
and Kinbrace Station. The settlement remains lie close to the Kildonan Burn and from its location there are views 
north-east along the Kildonan Burn and south, along the River Helmsdale. 

7.9.32 The blade tip height ZTV (Figure 7.2) predicts that there would be theoretical visibility of a maximum of 4-7 
turbines (1-3 at hub height) from the hut circles & field system; the nearest turbine being 8.2km distant. A wireline 
from the settlement (Figure 7.8) shows that, in fact, only the tips of three turbines would be visible beyond the 
skyline from the viewpoint location. From the majority of the scheduled area there would be no visibility of the 
Proposed Development. 

7.9.33 The introduction of the Proposed Development would have an impact of negligible magnitude on the baseline 
setting of Kildonan Burn, hut circles & field system. Views from the settlement along the Kildonan Burn and along 
Helmsdale would be unaffected by the Proposed Development and the settlements association with the local 
valley landscape would be retained. It would remain possible for any visitor to understand the settlement within 
its setting and the presence of the Proposed Development would not appreciably alter the way in which the 
settlement and its setting are appreciated. 

7.9.34 Overall therefore, it is assessed that the change to the baseline setting of Kildonan Burn, hut circles & field system 
would be barely noticeable against the baseline setting and the effect, on an asset of high sensitivity, is assessed 
as being of minor significance (not significant in EIA terms). 

Ben Bhragaidh Monument to First Duke of Sutherland (LB7063) (Figure LVIA VP12) 

7.9.35 The monument, a Category B Listed Building, is a colossal statue of the first Duke, by Sir Francis L Chantrey, RA, 
was erected in 1837 and is a prominent landmark above Golspie, visible over a wide range along the coastal route 
from Dornoch in the south to Brora to the north-east. From the monument and the summit of Ben Bhragaidh, 
there are wide ranging views along the coast, over Dunrobin Castle, and inland across the Sutherland hills. 

7.9.36 A photomontage from Ben Bhragaidh (Figure LVIA VP12), from a viewpoint a short distance to the north of the 
monument, shows that there would be visibility of 15 turbines (13 at hub height), the nearest being 13km distant. 
The turbines would be visible along and beyond the skyline and seen in the same view as but separate from the 
operational Gordonbush Wind Farm.  

7.9.37 The introduction of the Proposed Development would have an impact of negligible magnitude on the baseline 
setting of the monument. The monument would remain a prominent feature of the coastal landscape and views 
from the monument both inland and along the coast to the south and north would be unaffected by the Proposed 
Development. It would remain possible for any visitor to understand the monument within its setting. The 
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presence of the Proposed Development would not alter the way in which the monument and its setting are 
appreciated. 

7.9.38 Overall, it is assessed that the change to the baseline setting of Ben Bhragaidh Monument to First Duke of 
Sutherland would be barely noticeable against the baseline setting and the effect, on an asset of medium 
sensitivity, is assessed as being of minor significance (not significant in EIA terms). 

Decommissioning 

7.9.39 The Applicant is seeking in-perpetuity consent for the Proposed Development. In the event of decommissioning, 
or replacement of turbines, it is anticipated that the likelihood of direct effects is similar to, or less than, that 
expected during construction, presuming that the built infrastructure is used to facilitate decommissioning and 
removal of the components of the Proposed Development from the site. Decommissioning would be undertaken 
in line with best practice processes and methods at that time and will be managed through an agreed 
Decommissioning Environmental Management Plan. 

7.9.40 No significant effects are predicted during the decommissioning of the Proposed Development as the as-built 
road infrastructure would be used for the dismantling and removal of the components of the Proposed 
Development. 

7.10 Additional Mitigation and Enhancement 

Construction Phase 

7.10.1 Two assets (7 and 8) have been identified where structures, walls and small cairns have been recorded but where 
the detailed layout of the remains within the demarcated areas have not yet been fully established. Grass and 
heather cover at the time of the field survey hindered the ready identification of individual cairns and other 
possible low relief features within these areas. As it has not been possible to entirely avoid the asset, a 
programme of additional mitigation is required. 

7.10.2 In addition, it is considered possible that there are more scattered remains around the recorded aircraft crash 
site (16) between turbines T1 and T2.  Whilst the main debris fields have been avoided, the possibility exists that 
there could be other unidentified remains present in the general area around the crash site. Taking account of 
the sensitivity around the protection of military remains, mitigation is proposed in this area.  

Preservation in situ 

▪ Structures, field walls and clearance cairns (7): a programme of additional survey is recommended ahead of 

construction of the proposed access track in order to establish what, if any, remains are present within the 

proposed access track construction corridor where it passes through the former settlement. Where 

components of the settlement can be avoided (building remains, clearance cairns, etc) they will be marked 

out for avoidance during construction works. High visibility markers would be placed 5m from the visible 

edge of the remains to signal their presence to construction workers and to ensure their avoidance. 

▪ Clearance cairns, boundary walls and a possible structure (8): a programme of additional survey is 

recommended ahead of construction of the proposed access track in order to establish what, if any, remains 

are present within the proposed access track construction corridor where it passes through the former 

settlement. Where components of the settlement can be avoided (building remains, clearance cairns, etc) 

they will be marked out for avoidance during construction works. High visibility markers would be placed 5m 

from the visible edge of the remains to signal their presence to construction workers and to ensure their 

avoidance. 

▪ WWII aircraft crash site (16): a buffer of 50m will be marked out around the known extent of the 

southernmost crash debris field. High visibility markers would be set out to signal the presence of the 

wreckage and markers placed to inform construction workers of the sensitivity of the site and the legal 

protection afforded to it. A tool-box talk would be given to all construction workers highlighting the sensitivity 

of the wreckage and the penalties that can be imposed on those who disturb such aircraft crash sites, 

including the removal of material from the site. 

Excavation / Watching Briefs 

▪ Structures, field walls and clearance cairns (7): any features that cannot be avoided by the Proposed 

Development would be excavated to a strategy and standard acceptable to HET. This may require full 

excavation of individual features, or evaluation excavation of a sample selection, depending on the outcome 

of the additional survey work undertaken. A watching brief would also be carried out during ground-breaking 

required for construction of the access track where it passes through the recorded extent of the asset. The 

purpose of the watching brief would be to identify and record any buried archaeological remains 

encountered and gather archaeological information relating to occupation of the settlement. 

▪ Clearance cairns, boundary walls and a possible structure (8): any features that cannot be avoided by the 

Proposed Development would be excavated to a strategy and standard acceptable to HET. This may require 

full excavation of individual features, or evaluation excavation of a sample selection, depending on the 

outcome of the additional survey work undertaken. A watching brief would also be carried out during ground-

breaking required for construction of the access track where it passes through the recorded extent of the 

asset. The purpose of the watching brief would be to identify and record any buried archaeological remains 

encountered and gather archaeological information relating to occupation of the settlement. 

▪ On the southeast facing, low lying coastal slopes to the north-east of Kintradwell Farm it has been assessed 

that there is a moderate to high potential for the presence of buried archaeological remains (paragraph 

7.6.25). A watching brief would therefore be carried out during ground-breaking required during the 

construction of the main site access track between the A9 and Asset 8. The purpose of the watching brief 

would be to identify and record any buried archaeological remains encountered during construction of the 

main site access. 

Post-excavation assessment and reporting 

7.10.3 If new, archaeologically significant discoveries are made during any watching briefs carried out, and it is not 
possible to preserve the discovered remains in situ, provision would be made for the excavation where necessary, 
of any archaeological deposits encountered. The provision would include the consequent production of written 
reports, on the findings, with post-excavation analysis and publication of the results of the works, where 
appropriate. 

Operation Phase 

7.10.4 No mitigation is required in relation to any heritage assets during the operational phase of the Proposed 
Development. 

Decommissioning Phase 

7.10.5 The Applicant is seeking in-perpetuity consent for the Proposed Development. In the event of decommissioning, 
or replacement of turbines, no mitigation is required. 

7.11 Residual Effects 

Construction 

7.11.1 For heritage assets within the site, completion of the programme of archaeological mitigation works set out above 
(Section 7.10) would avoid, reduce or offset the loss of any archaeological remains that may occur as a result of 
the construction of the Proposed Development. Taking the proposed mitigation into account, any residual effect 
arising from construction of the Proposed Development in relation to direct effects on cultural heritage assets 
within the site would be of no more than minor significance (not significant in EIA terms). The summary table 
(Table 7.7) at the end of this chapter sets out predicted effects prior to the adoption of mitigation measures and 
the residual effect resulting following implementation of the mitigation measures proposed. 
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Operation 

7.11.2 During its operational lifetime, the residual effects of the Proposed Development on the settings of heritage 
assets in the Outer Study Area would be the same as the predicted effects. Effects on the settings of heritage 
assets are long-term and cannot be reduced by any form of mitigation other than avoidance or reduction. No 
significant adverse effects are predicted. 

Decommissioning 

7.11.3 The Applicant is seeking in-perpetuity consent for the Proposed Development. In the event of decommissioning, 
or replacement of turbines, there would be no adverse effects on any heritage assets and the residual effect 
following decommissioning would be the same as those resulting from construction. No significant adverse 
effects are predicted. 

7.12 Cumulative Assessment 
7.12.1 Figure 7.2 shows the Proposed Development, along with the locations of other operational and consented wind 

farms, and those that are currently proposed (application/appeal stage), together with those cultural heritage 
assets within 10km (within the Proposed Development ZTV and considered in the assessment). 

Potential Cumulative Construction Effects 

7.12.2 Construction of the Proposed Development would not give rise to any cumulative direct effects on cultural 
heritage assets. 

Potential Cumulative Operational Effects 

7.12.3 The Proposed Development could, in combination with other windfarm developments in the area that are 
operational, consented but not yet built, or are the subject of valid planning applications, result in adverse 
cumulative effects on the setting of cultural heritage assets.  

7.12.4 Operational, under construction and consented developments are considered as part of the baseline and are 
taken to be such for the assessment of effects on the settings of heritage assets discussed above and in Technical 
Appendices 7.2 and 7.3. Developments that are not yet consented but  are the subject of valid planning 
applications are considered as being potential additions to the baseline and are considered in the cumulative 
impact assessment.  

7.12.5 Figure 7.2 shows the cumulative developments in the surrounding landscape and the cultural heritage assets that 
have predicted visibility of the Proposed Development. From this, it can be seen that the cumulative impact on 
cultural heritage is likely to arise from the addition of the Proposed Development to a baseline that includes the 
Operational Gordonbush Windfarm and another operational windfarms, at Kilbruar and Kilbruar Extension, and 
the consented Gordonbush Extension development, all of which are considered as part of the baseline and 
included in the assessment above.  

7.12.6 In addition to these, there is one development (South Kilbruar) at the application stage and which could form part 
of the future baseline. Figure 7.2 shows the locations of the cultural heritage assets that have predicted visibility 
of the Proposed Development and the pattern of cumulative development in the wider local area. Those 
developments, where they are potentially visible from the asset, are shown on the cumulative wirelines provided 
(Figures 7.3 – 7.8). 

7.12.7 From these, it can be seen that there is no likely cumulative impact in relation to South Kilbruar (see Figure 7.1) 
as it lies to the south-west of and behind the operational Kilbruar and Kilbruar Extension and would not 
appreciably alter the baseline setting of heritage assets within Strath Brora. It is also the case that from the other 
designated heritage assets assessed there would be no cumulative visibility with South Kilbruar. This is 
demonstrated by reference to the various visualisations provided (Figure 7.3 – 7.8 and LVIA VP 12). 

7.12.8 Overall, it is assessed that the introduction of the Proposed Development would not result in any increase in the 
level of significance assessed against the existing baseline. From each of the assets assessed, the addition of the 
Proposed Development to a baseline including the proposed South Kilbruar Wind Farm would be of no more than 
negligible magnitude, assessed to be of minor significance (not significant in EIA terms). 

7.13 Summary 
7.13.1 A desk-based assessment and field surveys have been carried out to establish the archaeology and cultural 

heritage baseline, within the Proposed Development site (Inner Study Area) and in the wider landscape (Outer 
Study Area). The assessment has been informed by consultations with HES, THC and with HET. 

7.13.2 Forty heritage assets were identified within the Inner Study Area, full details of which are included in Technical 
Appendix 7.1. Three of these (3, 26 and 36) are burial cairns of prehistoric date assessed as being of medium 
sensitivity. Twelve are Bronze Age settlement remains (2, 4, 8, 25, 27, 28, 30, 32, 34, 35, 37 and 39) assessed as 
being of medium sensitivity, and four are Iron Age settlement sites including two brochs (23 and 29), a possible 
souterrain (24) and a homestead (33), all assessed as being of medium sensitivity. There is a chapel and cemetery 
(9), of medieval date and of medium sensitivity. Ten of the heritage assets are post medieval abandoned 
settlements and townships (5-7, 10-14, 22 and 38) assessed as being of medium sensitivity. There are three WWII 
aircraft crash sites (16 - 18) recorded within the site. As military aircraft crash sites, these assets are afforded 
legislative protection (Protection of Military Remains Act (1986)) and are accordingly assessed as being of high 
sensitivity. The remaining seven assets including two bridges, two sheilings, a grouse feeding pit, a cave and a 
memorial stone are assessed as being of low or negligible sensitivity. 

7.13.3 An assessment of the identified cultural heritage resource, and consideration of the current and past land-use, 
within and in the immediate vicinity of the Inner Study Area, indicates that there is a moderate to high probability 
of hitherto unidentified archaeological remains of prehistoric or medieval/post-medieval date being present 
within the site, mostly restricted to the south-east facing slopes between Kintradwell Farm and Lothbeg. 

7.13.4 The layout of the Proposed Development has been designed as far as possible to avoid direct effects on the 
identified heritage assets within the site and all bar two assets of medium sensitivity have been avoided.  

7.13.5 Two assets of medium sensitivity would be directly affected by the Proposed Development and a programme of 
mitigation is set out to address likely direct impacts on these and on any as yet undiscovered buried archaeological 
remains.  

7.13.6 Twelve Scheduled Monuments (of high sensitivity) have been identified within the Outer Study Area from which 
there is some degree of theoretical visibility of the Proposed Development. There are also 14 Category B Listed 
Buildings (medium sensitivity) and 11 Category C Listed Building (low sensitivity) from which there is predicted 
theoretical visibility of the Proposed Development. There is one Inventory Designed Landscapes (high sensitivity) 
with predicted visibility of the Proposed Development. These, together with other assets considered in the 
assessment of effects on their settings, are listed in Technical Appendices 7.2 and 7.3, which include tabulated 
assessments of the effect of the Proposed Development on their settings. 

7.13.7 No significant adverse effects have been identified as affecting the settings of any designated heritage assets 
within the Outer Study Area. 

7.13.8 No significant cumulative effects have been identified. 

7.13.9 Table 7.6 sets out a summary of the predicted effects prior to the adoption of mitigation measures and the 
residual effect resulting following implementation of the mitigation measures proposed.
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Table 7.6 – Summary of Effects 

Description of Effect Significance of Potential 

Effect 

Mitigation Measure Significance of Residual 

Effect 

Significance Beneficial 

/ Adverse 

Significance Beneficial 

/ Adverse 

Construction 

Direct impact on 

Structures, field walls 

and clearance cairns 

(7) 

Moderate 

and 

significant 

Adverse Survey to identify, record and mark 

out for avoidance, where possible, 

any upstanding features 

(preservation in situ). 

Watching brief to a strategy and 

standard acceptable to HET 

(Preservation by record). 

Excavation to a strategy and 

standard acceptable to HET 

(preservation by record). 

Minor and not 

significant 

Adverse 

Direct impact on 

Clearance cairns, 

boundary walls and a 

possible structure (8) 

Moderate 

and 

significant 

Adverse Survey to identify, record and mark 

out for avoidance, where possible, 

any upstanding features 

(preservation in situ). 

Watching brief to a strategy and 

standard acceptable to HET 

(Preservation by record). 

Excavation to a strategy and 

standard acceptable to HET 

(preservation by record). 

Minor and not 

significant 

Adverse 

Possible direct impact 

on any scattered 

remains of WWII 

aircraft crash site (16) 

Minor and 

not 

significant 

Adverse Mark out debris field for avoidance, 

including signage identifying legal 

protection of the remains 

(preservation in situ). 

No material to be removed from the 

debris field. 

Negligible and 

not significant 

n/a 

Possible direct impact 

on buried remains 

archaeological remains 

on lower terrace 

between A9 and Asset 

8. 

Unknown 

(Moderate 

and 

significant) 

Adverse Watching brief to a strategy and 

standard acceptable to HET 

(Preservation by record). 

Excavation to a strategy and 

standard acceptable to HET 

(preservation by record). 

Negligible and 

not significant 

Adverse 

Operation 

Description of Effect Significance of Potential 

Effect 

Mitigation Measure Significance of Residual 

Effect 

Significance Beneficial 

/ Adverse 

Significance Beneficial 

/ Adverse 

Impacts on the settings 

of 12 Scheduled 

Monuments, of high 

sensitivity, within the 

Outer Study Area. 

Minor and 

not 

significant 

Adverse None Minor and not 

significant 

Adverse 

Impacts on the settings 

of one Category B 

Listed Buildings of 

medium sensitivity, 

within the Outer Study 

Area. 

Minor and 

not 

significant 

Adverse None Minor and not 

significant 

Adverse 

Impacts on the settings 

of 13 Category B Listed 

Buildings of medium 

sensitivity, within the 

Outer Study Area. 

Negligible 

and not 

significant 

Adverse None Negligible and 

not significant 

Adverse 

Impacts on the settings 

of 11 Category C Listed 

Buildings of low 

sensitivity within the 

Outer Study Area. 

Negligible 

and not 

significant 

Adverse None Negligible and 

not significant 

Adverse 

Impact on the setting 

of one GDL, of medium 

sensitivity, within the 

Outer Study Area. 

Minor and 

not 

significant 

Adverse None Minor and not 

significant 

Adverse 

Cumulative Effects 

Cumulative impacts on 

the settings of 

Scheduled Monuments 

within Strath Brora. 

Negligible 

and not 

significant 

Adverse None Negligible and 

not significant 

Adverse 

Decommissioning 

The Applicant is seeking in-perpetuity consent for the Proposed Development. In the event of decommissioning, or 

replacement of turbines, it is anticipated that the levels of effect would be similar but of a lesser level than those during 

construction. Decommissioning would be undertaken in line with best practice processes and methods at that time and will 

be managed through an agreed Decommissioning Environmental Management Plan. 
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Ecology 

8.1 Introduction 
8.1.1 This chapter considers the likely effects on ecology from the construction and operation of the Proposed 

Development, with a particular focus on Important Ecological Features (IEFs). The Ecology chapter should be 
read with reference to the scheme description in Chapter 2 (Proposed Development), as well as other chapters 
as referenced throughout. This chapter relates entirely to non-avian ecology, please refer to Chapter 9 
(Ornithology) for all avian baseline details and assessment. 

8.1.2 This Ecology chapter is informed by, and should be read in conjunction with, the following Figures and Technical 
Appendices: 

• Figure 8.1: Ecological Designated Sites within 5km; 

• Figure 8.2: Phase 1 Habitats; 

• Figure 8.3: National Vegetation Classification;  

• Figure 8.4: Potential Groundwater Dependent Terrestrial Ecosystems (GWDTEs);  

• Figure 8.5: Protected Species Survey Results; 

• Figure 8.6: Access Track Bat Detector Locations; 

• Technical Appendix 8.1: Desk Study Report; 

• Technical Appendix 8.2: National Vegetation Classification Survey Report; 

• Technical Appendix 8.3: Protected Mammals Survey Report;  

• Technical Appendix 8.4: Bat Survey Report;  

• Technical Appendix 8.5: Electric Fish Survey and Habitat Assessment Report; and 

• Technical Appendix 8.6: Outline Habitat Management Plan. 

8.2 Legislation, Policy and Guidelines 
8.2.1 The ecology assessment has been written with cognisance to relevant legislation, policy and guidance, notably 

the following: 

Legislation 

• Electricity Works (Environmental Impact Assessment) (Scotland) (EIA) Regulations (2017); 

• Council Directive 92/43/EEC on the Conservation of Natural Habitats and Wild Flora and Fauna (i.e. the 

“Habitats Directive”);  

• The Wildlife and Countryside Act 1981 (as amended) (WCA); 

• The Conservation (Natural Habitats &c.) Regulations 1994 (as amended in Scotland) (i.e. the “Habitats 

Regulations”); 

• The Wildlife and Natural Environment (Scotland) Act 2011 (as amended) (WANE Act); 

• Nature Conservation (Scotland) Act 2004 (as amended) (NCA);  

• Schedule 9 of the Electricity Act 1989 (as amended by the Utilities Act 2000); and 

• The Protection of Badgers Act 1992 (as amended). 

Planning Policy 

• Scottish Planning Policy (SPP) (Scottish Government, 2014a); 

• National Planning Framework 3 (Scottish Government, 2014b);  

• Caithness and Sutherland Local Development Plan (THC, 2018); 

• The Highland-wide Local Development Plan (HwLDP) (THC, 2012); and 

• HwLDP2 Strategic Environmental Assessment. Environmental Report (THC, 2016). 

Guidance 

8.2.2 Planning Advice Note (PAN) 60: Planning for Natural Heritage provides guidance relevant to this assessment and 
the Proposed Development. 

8.2.3 Further key guidance documents relating to the assessment of effects of windfarms developments on terrestrial 
(non-avian) ecological receptors that have been referenced in this assessment include the following: 

• The Scottish Biodiversity List (SBL) (Scottish Government, 2013). The SBL is a list of animals, plants and 

habitats that Scottish Ministers consider to be of principal importance for biodiversity conservation in a 

Scottish context. Scientific and social criteria have been used to define the species and habitats included on 

the SBL. Scientific criteria include all Priority Species and Priority Habitats included in the now superseded 

UK Biodiversity Action Plan (BAP) (UK Biodiversity Partnership, 2007 et seq.), which occur in Scotland. This 

chapter only considers those listed using scientific criteria; 

• Caithness and Sutherland Local Biodiversity Action Plan (LBAP) (The Sutherland Biodiversity Group, 2003). 

The LBAP sets out a number of aims and objectives to help support the over-arching themes of the plan, 

including protection and enhancement of existing biodiversity of existing habitats. The plan identifies a wide 

range of local priority habitats and species; 

• Review of the Sutherland Biodiversity Action Plan 2003 – 2012. A report to the Sutherland Partnership 

Biodiversity Group (Scott, 2013); 

• The Highland Biodiversity Action Plan (Highland Environment Forum 2015): 

• Guidelines for Ecological Impact Assessment in the UK and Ireland: Terrestrial, Freshwater, Coastal and 

Marine (CIEEM, 2018); 

• Bats and Onshore Wind Turbines: Survey Assessment and Mitigation (SNH et al., 2019); 

• Good Practice during Wind Farm Construction, 4th Ed. (SNH et al., 2019); 

• Planning for development: What to consider and include in Habitat Management Plans (SNH, 2016a);  

• Planning for development: What to consider and include in deer assessments and management at 

development sites (SNH, 2016b); and 

• Guidance on Assessing the Impacts of Development Proposals on Groundwater Abstractions and 

Groundwater Dependent Terrestrial Ecosystems (SEPA, 2017). 

8.2.4 Specific consideration is made within this Ecology chapter with regards to the SNH Guidance: Instruction Note: 
Advising on carbon-rich soils, deep peat and priority peatland habitat in Development Management (SNH 2018a, 
last reviewed by NatureScot August 2020). 

8.2.5 Where appropriate, more detail relating to specific legislation, guidance or policy is provided in the 
corresponding Technical Appendix for each specialist input supporting this chapter (i.e. Technical Appendices 
8.1 to 8.5). 
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8.3 Consultation 

Pre-Scoping Consultations 

8.3.1 Due to NatureScot (NS), formerly called Scottish Natural Heritage (SNH) releasing revised guidance with respect 
to the survey and assessment of bats and onshore wind farms in January 2019 (SNH, 2019), the agency was 
consulted in detail prior to the bat surveys commencing for clarification on the new guidance and to agree an 
acceptable approach to assessing the baseline conditions specifically in relation to bats. Further details are 
provided in Section 8.5 Survey Limitations, Paragraph 8.4.21 to 8.4.23.  

Scoping 

8.3.2 In August 2019 an EIA Scoping Report was submitted to the Scottish Government’s Energy Consents Unit (ECU) 
to accompany a request for the Scottish Ministers to adopt an EIA Scoping Opinion under the Electricity Works 
(Environmental Impact Assessment) (Scotland) Regulations 2017 (as amended) (hereafter referred to as ‘the EIA 
Regulations’). The EIA Scoping Report included for consideration of ecology. 

8.3.3 In undertaking the ecological baseline and impact assessments, consideration has been given to ecological-
specific consultee EIA Scoping Opinion responses. Table 8.1 details those consultation responses that have been 
provided further consideration with regards to terrestrial ecology and outlines how they have been addressed. 
Please note that ornithological responses and actions are included and considered in full in Chapter 9 
Ornithology.  

Table 8.1: Ecological Consultation Responses 

Consultee Responses of Relevance to Ecology Applicant Action 

The Highland 
Council (THC) 

The Environmental Impact Assessment Report 
(the EIA Report) should provide a baseline 
survey of the animals (mammals, reptiles, 
amphibians, etc) interest on site. It needs to be 
categorically established which species are 
present on the site, and where, before a future 
application is submitted. 
 
Habitat enhancement and mitigation measures 
should be detailed, particularly in respect to 
blanket bog, in the contexts of both 
biodiversity conservation and the inherent risk 
of peat slide (see later). Details of any habitat 
enhancement programme (such as native tree 
planting, stock exclusion, etc) for the proposed 
site should be provided. It is expected that the 
EIA Report will address whether or not the 
development could assist or impede delivery 
of elements of relevant Biodiversity Action 
Plans. 

 
The EIA Report should provide a baseline 
survey of the plants (and fungi) and trees 
present on the site to determine the presence 
of any rare or threatened species albeit it is 
accepted that the likelihood is low given the 
present land use of the site. 
 

Baseline studies and desk study 
(external) data for habitat, National 
Vegetation Classification (NVC), bats 
and other protected species are 
summarised within the EIA Report and 
included in full in Technical Appendices 
8.1 – 8.4. 
 

If wild deer are present or will use the site an 
assessment of the potential impact on deer 

Kintradwell Estate has provided deer 
population estimates, cull rates and 
hunting quotas that can be factored into 

Consultee Responses of Relevance to Ecology Applicant Action 

will be required. This should address deer 
welfare, habitats and other interests. 
 

the consideration of potential impacts 
on deer. Kintradwell Estate forms part 
of the Eastern Sub-Group landholdings 
of the East Sutherland Deer 
Management Group (SDMG), whose 
website provides the associated Deer 
Management Plan (DMP) and presents 
data that is used to help with the 
assessment of deer in relation to the 
Proposed Development. 

The EIA Report needs to address the aquatic 
interests within local watercourses, including 
downstream interests that may be affected by 
the development, for example increases in silt 
and sediment loads resulting from 
construction works; pollution risk / incidents 
during construction; obstruction to upstream 
and downstream migration both during and 
after construction; disturbance of spawning 
beds / timing of works; and other drainage 
issues. The EIA Report should evidence 
consultation input from the local fishery 
board(s) where relevant. 

Aquatic interests included within the EIA 
Report assessment in both Chapter 10 
Geology, Hydrology and Hydrogeology 
and Chapter 8 Ecology. Both the 
Helmsdale and Brora District Salmon 
Fishery Boards have been consulted as 
part of this exercise (see below). 
 

The EIA Report should include an assessment 
of the effects on Ground Water Dependent 
Terrestrial Ecosystems (GWDTE). 
 

An assessment of potential GWDTEs is 
included as part of the NVC survey and 
assessment. Further consideration of 
GWDTEs (informed through the NVC 
survey results) is also included within 
Chapter 10 Geology, Hydrology and 
Hydrogeology. 

The Peat Management Plan to be included in 
the Construction Environmental Management 
Plan (CEMP) should be formulated and 
finalised following discussions between the 
Company and SEPA. 

Detailed consideration is made in 
relation to peat and its management in 
the EIA Report, further details can be 
found in Chapter 10 Geology, Hydrology 
and Hydrogeology, the accompanying 
Outline Peat Management Plan (PMP) 
(Appendix 10.2) and in the Outline 
CEMP (Appendix 2.1). The Outline PMP 
will be finalised in agreement with SEPA 
post consent and prior to construction 
commencing. 

Scottish 
Environmental 
Protection 
Agency (SEPA) 

Peat: Much of the site is on peat, therefore 
SEPA would expect the layout to be designed 
to minimise the disturbance of peat and be 
supported by a full site-specific Peat 
Management Plan. This should include early 
discussions regarding the appropriate reuse of 
excavated peat. Peat depth surveys will be 
required in in line with the Scottish 
Government’s Guidance on Developments on 
Peatland. 

Detailed consideration is made in 
relation to peat and its management in 
the EIA Report; notably in Chapter 10 
Geology, Hydrology and Hydrogeology 
and the accompanying Outline Peat 
Management Plan (Appendix 10.2). 

Ground Water Dependant Terrestrial 
Ecosystems: SEPA will expect the layout to 
avoid GWDTEs, which are identified through a 

An assessment of potential GWDTEs is 
included as part of the NVC survey and 
assessment. Further consideration of 
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Consultee Responses of Relevance to Ecology Applicant Action 

National Vegetation Classification (NVC) 
survey. Please note that the NVC survey should 
be overlain with all proposed infrastructure to 
aid in assessment. A map demonstrating that 
all GWDTE are outwith a 100m radius of all 
excavations shallower than 1m and outwith 
250m of all excavations deeper than 1m must 
also be submitted. 

GWDTEs (informed through the NVC 
survey results) is also included within 
Chapter 10 Geology, Hydrology and 
Hydrogeology. 

Site Design: SEPA would expect all turbines 
and connecting tracks (excluding crossings) to 
be located at least 50 m from any watercourse 
(and lochs), watercourse crossings minimised 
and an approach taken which minimises the 
overall infrastructure required to support the 
development. SEPA would expect the 
proposed access tracks to make use of existing 
infrastructure and the tracks should be 
demonstrated to be as short as possible. SEPA 
are unlikely to support excessive use of spurs 
for example. 
 
In the first instance, SEPA expects the location 
of access tracks to avoid areas of deep peat 
and minimise their impacts to peat. Such 
mitigation might include the use of floating 
tracks over peat exceeding a depth of 1m. 
Floating tracks would mitigate against impacts 
on peat as well as the hydrological impacts of 
any GWDTEs. 

The design of the site and layout has 
been a fluid process that has been 
informed through careful consideration 
of the baseline survey results and 
ecologically sensitive features that have 
been identified. Error! Reference source 
not found., Section 8.6, in this chapter 
of the EIA Report outlines in more detail 
how the ecological baseline has 
informed this process. 

Pollution prevention and environmental 
management: One of SEPA’s key interests in 
relation to developments is pollution 
prevention measures during the periods of 
construction, operation, maintenance, 
demolition and restoration. A schedule of 
mitigation supported by the above site-specific 
maps and plans must be submitted. These 
must include reference to best practice 
pollution prevention and construction 
techniques (for example, limiting the 
maximum area to be stripped of soils at any 
one time) and regulatory requirements. They 
should set out the daily responsibilities of 
ECoWs, how site inspections will be recorded 
and acted upon and proposals for a planning 
monitoring enforcement officer. 

Details of pollution prevention 
measures, site management plans and 
associated mitigation is presented in 
Technical Appendix 2.1: Outline CEMP. 
Additional best practice and mitigation 
measures pertinent to ecological 
receptors is presented in Section 8.7of 
this chapter of the EIA Report. 

NatureScot Summary of Ecological Responses 
The key issues that should be addressed in the 
EIA are as follows; 

• The potential impacts to The Moray Firth 
Special Area of Conservation (SAC); and 

• Protected species and deer. 
 

Potential connectivity with the Moray 
Firth SAC is considered in Section 8.6 
and 8.7 of this chapter of the EIA 
Report.  
 

Consultee Responses of Relevance to Ecology Applicant Action 

Protected areas: This proposal is hydrologically 
connected to the Moray Firth SAC, protected 
for its sub-tidal sandbanks and bottlenose 
dolphin. 
 
“Moray Firth SAC - As the Moray Firth SAC is 
connected to the development site, through 
streams and burns flowing into the sea, we 
recommend that the impacts of this proposal 
are considered in context to [this] protected 
area. Therefore, we recommend that it would 
be more appropriate to scope in HRAs for [the 
SAC], even if impacts can be controlled through 
best practice construction techniques (e.g. 
pollution control, etc.).” 

Species & habitats: The mammal species being 
considered appears satisfactory. We are aware 
that badgers are present within this upland 
landscape. 

Ecological baseline studies and desk 
study (external) data for habitat, NVC, 
bats and other protected species 
(including historical badger records) and 
fish are summarised within the EIA 
Report and included in full in Technical 
Appendices 8.1 – 8.5. 

The hill ground running parallel to the east 
coast of Sutherland appears to support a 
healthy population of reptiles (e.g. adders), 
therefore significant effects are likely.  

No adder were recorded throughout 
any of the surveys conducted across the 
site, but they may be present in some 
areas aware from steeper slopes. 
Section 8.5 of this EcIA report provides 
further details on adder. 

We recommend that a Deer Assessment is 
included within the EIA Report. This will help 
show whether there will be any effect on the 
local deer population from construction works, 
etc.  

Kintradwell Estate has provided deer 
population, cull rates and hunting 
quotas that can be factored into the 
consideration of potential impacts on 
deer. Kintradwell Estate forms part of 
the Eastern Sub-Group landholdings of 
the East Sutherland Deer Management 
Group (SDMG), whose website provides 
the associated DMP and presents data 
that is used to help with the assessment 
of deer in relation to the Proposed 
Development. 

Carbon rich soils, deep peat and priority 
peatland habitat: The Scoping Report appears 
to be light on the important aspects of 
peatland habitat. The proposed development 
boundary includes areas of carbon rich soils, 
deep peat and priority peatland habitat 
including areas identified as class 1 and 2 on 
the Carbon and Peatland Map (2016). 
 
Class 1 and 2 peatland areas are likely to have 
high conservation value. These areas are 
afforded significant protection under Scottish 
Planning Policy (SPP). The EIA Report will need 
to address, in detail, how a wind farm can be 

Detailed consideration is made in 
relation to SPP (2014) as well as the SNH 
Guidance Instruction Note (2020) 
advising on carbon-rich soils and deep 
peat (see Section 8.5 of this ecology 
chapter for consideration of the 
habitats found within the study area 
and their conservation status) and its 
management in the EIA Report, further 
details can be found in Chapter 10 
Geology, Hydrology and Hydrogeology. 
 
Plans for peat enhancement measures 
and the restoration of eroded blanket 
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Consultee Responses of Relevance to Ecology Applicant Action 

constructed without compromising this 
national interest. Opportunities to mitigate 
impacts through siting, design and other 
measures should be fully considered. This may 
also include options for significant habitat 
restoration to mitigate any loss and damage to 
this peatland interest, if appropriate. 

bog habitats are presented in the 
Outline Habitat Management Plan 
(Technical Appendix 8.6). 

The Royal 
Society for the 
Protection of 
Birds (RSPB) 
Scotland 

Please Note: The RSPB Scotland responded 
primarily in relation to the ornithological 
interests at the site and those comments are 
included in Chapter 9 Ornithology. For reasons 
of brevity, only comments relating to terrestrial 
ecology are included here.  

 
The SNH Carbon and Peatland map indicates 
the presence of Class 1 deep peat across the 
site. The Report does not mention this in 
relation to turbine and infrastructure layout 
design and position. We would like to see all 
infrastructure avoid areas of deep peat over 
50cm. 

The design of the site and layout has 
been a fluid process that has been 
informed through careful consideration 
of the baseline survey results and peat 
survey. The Section Design and Layout 
Considerations, Section 8.6 of this 
chapter describes how the ecological 
baseline has informed this process. 
Although, not all areas of deep peat 
have been avoided every effort has 
been made to minimise the potential 
for impacts on peat. Details on the 
consideration of peat with respect to 
the design and mitigation is presented 
in Chapter 10 Geology, Hydrology and 
Hydrogeology.  

Marine 
Scotland 
Science 
(MSS) 

Watercourses within and downstream of the 
Proposed Development area support both 
salmon and trout populations and therefore 
MSS advises that the developer consults the 
MSS generic scoping guidelines and carries out 
the following throughout the EIA: 

• Undertakes site characterisation surveys 
for water quality and fish populations of 
watercourses likely to be impacted. 
Results from these surveys, presented in 
the EIA Report, will inform the developer 
on mitigation measures appropriate to 
the site and an integrated water quality 
and fish population monitoring 
programme. Survey and monitoring work 
should follow MSS guidelines;  

• Considers the potential cumulative 
impacts on water quality and fish 
population as a result of adjacent wind 
farms (operational and consented); and 

• Contacts the Helmsdale District Salmon 
Fishery Board for information and further 
advice on local fish populations. 

Fish habitat and population surveys 
have been undertaken as part of the 
assessment of the aquatic ecology 
within the study area. The findings are 
outlined in this chapter, while the full 
survey results can be found in Technical 
Appendix 8.5. 
 
Although the sensitivity of the 
watercourses within the site are 
acknowledged, the precautions listed in 
Section 8.6 (i.e. pollution protection 
guidelines and mitigation measures 
outlined in the CEMP) will ensure the 
avoidance of any degradation of water 
quality and/or impacts on fish 
populations.  
 
No impacts are anticipated on aquatic 
environments as a result of the 
Proposed Development and measures 
outlined in the outline CEMP and 
therefore there is no need to include for 
watercourse improvements.  
 
Brora District Salmon Fishery Board 
state in their consultation response "we 
do not believe that migratory fish can 
get past the waterfall on the Loth River. 
This obstacle is listed on the Marine 

Consultee Responses of Relevance to Ecology Applicant Action 

Scotland NMPI Map under ‘obstacles to 
Fish Passage”. 
 
Helmsdale District Salmon Fishery Board 
also consulted with regards to 
information and advice on local fish 
populations. 

Brora District 
Salmon 
Fishery Board 
(BDSFB) 

BDSFB state that "…we do not believe that 
migratory fish can get past the waterfall on the 
Loth River. This obstacle is listed on the Marine 
Scotland NMPI Map under ‘obstacles to Fish 
Passage”.  
 
Specifically, in relation to the Kintradwell Burn 
the BDSFB case officer states that “… we don’t 
hold any specific data on the Loth River but 
salmon can only go as far as the waterfall 
which is a short distance from the A9 road 
bridge. I understand that there has been 
electrofishing surveys carried out in the river 
for previous research projects - the owner may 
have access to these.” 

Fish habitat and population surveys 
have been undertaken as part of the 
assessment of the aquatic ecology 
within the study area. The findings are 
outlined in this chapter, while the full 
survey results can be found in Technical 
Appendix 8.5. 
Fish survey was also conducted 
previously in relation to the now 
operational Kintradwell hydro scheme.  
 

Helmsdale 
District 
Salmon 
Fishery Board 
(HDSFB) 

Responded stating that any enquiries within 
this catchment should be directed to the Brora 
District Salmon Fishery Board. 

Acknowledged and completed (see 
consultation log above). 

Loth Residents Peatland Habitat 
Loth Residents have noted that the area where 
the turbines are proposed is Class 1 – Priority 
Peatland Habitat which attracts significant 
protection. The turbine site and any proposed 
access routes must be fully surveyed for peat 
depths and the applicant will need to 
demonstrate convincingly how their Proposed 
Development can be achieved without 
compromising a Class 1 Peatland Habitat. 

Detailed consideration is made in 
relation to peat and its management in 
the EIA Report, further details can be 
found in Chapter 10 Geology, Hydrology 
and Hydrogeology.  
 
Please refer to Section 8.5 of this 
ecology chapter for consideration of the 
habitats found within the study area 
and their conservation status. 

Further Consultation 

MSS – Clarification of Fish Survey Requirements 

8.3.4 Following a review of survey data and reports from 2010 in relation to the planning application for the now 
operational Kintradwell hydro scheme, which included electric fish surveys and habitat assessments, it was found 
that: 

• no obstacles to migration were identified in the survey reach of the Kintradwell Burn; 

• suitable habitat for trout was present throughout the survey reach; 

• the Kintradwell Burn lacks holding pools and spawning habitat for salmon; 

• the Kintradwell Burn supports a high-density trout population; 

• eels are well distributed throughout the mainstream of the Burn; 
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• salmon were absent from all surveys; and 

• the tributary proposed for diversion lacks spawning habitat and is of little or no importance to the trout 

population. 

8.3.5 Given the results of the 2010 surveys, clarification was sought from MSS as to whether they still considered 
further fisheries surveys a requirement for considering the aquatic ecology baseline conditions and the Proposed 
Development. MSS responded by stating that their position remains the same, given the date of the earlier 
surveys, and they maintained that updated surveys are required in relation to consideration of the Proposed 
Development. Consequently, fish habitat and population surveys have been undertaken as part of this 
assessment. 

8.4 Assessment Methodology and Significance Criteria 

Ecological Desk Study 

8.4.1 An ecological desk study was undertaken that included obtaining data from third parties and is presented as part 
of Technical Appendix 8.1, with further consideration of external bat data in Technical Appendix 8.4. This data 
was used to confirm the presence of any statutory and non-statutory nature conservation sites, areas of ancient 
woodland and legally protected or otherwise notable species (i.e. those species of conservation concern, either 
nationally or within THC LBAP, ranging to 2km of the site. The search distance was increased depending upon 
the specific ecological feature (i.e. up to 10km in the case of sensitive bat roosts). 

Field Studies 

8.4.2 The study area for field surveys varied depending on the nature of the feature in line with standard practise. 
Details of the extent of each study area are further described and presented in the corresponding Technical 
Appendix and associated Figures, as referenced in Paragraph 8.1.2 above. 

Evaluation Methods for Ecological Features 

8.4.3 Table 8.2, below, lists the criteria used to determine the value of ecological features in a geographical context 

Table 8.2: Geographical evaluation criteria 

Value Criteria Examples 

International Nature conservation resource, i.e. 
designated nature conservation area, 
habitat or populations of species, of 
international importance. 

N.B. For designations, such as a Special 
Area of Conservation (SAC), this may 
also include off-site features on which 
the qualifying population(s) or habitat(s) 
are considered, from the best available 
evidence, to depend. 

International nature conservation areas: 

- any SAC; 
- any candidate SAC (cSAC); and 
- any Ramsar wetland. 

Significant numbers of a designated population 
outside the designated area. 

A site supporting more than 1% of the EU 
population of a species. 

National (i.e. 
Scotland) 

Nature conservation resource, i.e. 
designated nature conservation area, 
habitat or populations of species, of 
national importance. 

N.B. For designations, such as a Site of 
Special Scientific Interest (SSSI) or a 
National Nature Reserve (NNR), this 
may also include off-site features on 
which the qualifying population(s) or 

National nature conservation areas: 

- any SSSI or NNR designated for biological 
feature(s). 

A site supporting more than 1% of the UK 
population of a species. 

Nationally important population/assemblage of a 
European Protected Species (EPS) or species listed 
on Schedule 5 of the WCA. 

Value Criteria Examples 

habitat(s) are considered, from the best 
available evidence, to depend. 

Regional 
(Caithness 
and 
Sutherland) 

Nature conservation resource, i.e. 
nature conservation designation, 
habitat or species, of importance on a 
regional scale. 

Statutory and non-statutory nature conservation 
designations: 

- any Local Nature Reserve (LNR); 
- any Scottish Wildlife Trust (SWT) reserve;  
- any Local Biodiversity Site (LBS); and 
- Ancient Woodland listed on the SNH Ancient 

Woodland Inventory (SNH, 2010). 
A Council-scale important population / area of a 
species or habitat listed on the Scottish Biodiversity 
List (SBL) (Scottish Government, 2013) as requiring 
conservation action. 

A regional-scale important population/area of a 
species or habitat listed on the local Biodiversity 
Action Plan (local BAP). 

A regional-scale important population / assemblage 
of an EPS or species listed on Schedule 5 of the 
WCA. 

Local (i.e. 
within 2km of 
the site) 

Nature conservation resource, e.g. a 
habitat or species of importance in the 
context of the local district. 

A breeding population of a species on the SBL. 

A breeding population of a species or a viable area 
of a habitat that is listed in a Local BAP because of 
its rarity in the locality. 

An area supporting 0.05%-0.5% of the UK 
population of a species. 

Less than 
local 

Unremarkable, common and 
widespread habitats and species of 
little/no intrinsic nature conservation 
value. 

Common, widespread, agricultural and/or exotic 
species (such as escapees). 

8.4.4 Where a feature qualifies under two or more criteria, the higher value is applied to the feature.  

8.4.5 Within this chapter any ecological feature of local or higher value is considered an Important Ecological Feature 
(IEF). 

Impact Assessment Methods 

8.4.6 The approach to the Ecological Impact Assessment (EcIA) follows the Chartered Institute of Ecology and 
Environmental Management guidelines (CIEEM, 2018), which prescribe an industry-standard method to define, 
predict and assess potential ecological effects to a given proposed development. Starting with establishing the 
baseline through a mix of desk study and field survey, key ecological features (the IEFs) are identified and those 
requiring assessment established through a reasoned process of valuation and consideration of factors, such as 
statutory requirements, policy objectives for biodiversity, conservation status of the IEF (habitat or species), 
habitat connectivity and spatial separation from the Proposed Development. From this stage, these features are 
assessed for impacts with the assumption of this being in the presence of construction industry-standard 
mitigations to ameliorate impacts as far as practicably possible. Additional mitigation strategies can then be 
determined to minimise any residual impacts that would otherwise be experienced by the IEF and any 
opportunities for enhancement identified. 

8.4.7 In summary, the impact assessment process (CIEEM, 2018) involves: 

• identifying and characterising impacts and their effects; 
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• incorporating measures to avoid and mitigate negative impacts and effects; 

• assessing the significance of any residual effects after mitigation; 

• identifying appropriate compensation measures to offset significant residual effects; and 

• identifying opportunities for ecological enhancement. 

Ecological Zone of Influence 

8.4.8 The Ecological Zone of Influence (EZoI) is defined as the area within which there may be ecological features 
subject to effects from the Proposed Development. Such effects could be direct, e.g. habitat loss resulting from 
land-take or removal of a building occupied by bats, or indirect, e.g. noise or visual disturbance causing a species 
to move out of the EZoI. The EZoI was determined through:  

• review of the existing baseline conditions based on desk study results, field surveys and information supplied 

by consultees; 

• identification of sensitivities of ecological features, where known; 

• the outline design of the Proposed Development and approach to construction; and 

• through liaison with other technical specialists involved in the assessment, e.g. hydrologists and noise 

specialists. 

Characterising Ecological Impacts and Effects 

8.4.9 In accordance with the CIEEM guidelines, the following definitions are used for the terms ‘impact’ and ‘effect’: 

• Impact – Actions resulting in changes to an ecological feature. For example, the construction activities of a 

development removing a hedgerow; and 

• Effect – Outcome to an ecological feature from an impact. For example, the effects on a species population 

from loss of a hedgerow. 

8.4.10 In accordance with the CIEEM guidelines, when determining impacts on IEFs, reference is made to the following: 

• Beneficial or adverse – i.e. whether the impact has a beneficial or adverse effect in terms of nature 

conservation objectives and policy; 

• Magnitude – i.e. the size of an impact, in quantitative terms where possible;  

• Extent – i.e. the area over which an impact occurs; 

• Duration – i.e. the time for which an impact is expected to last; 

• Timing and frequency – i.e. whether impacts occur during critical life stages or seasons; and 

• Reversibility – i.e. a permanent impact is one that is irreversible within a reasonable timescale or for which 

there is no reasonable chance of action being taken to reverse it. A temporary impact is one from which a 

spontaneous recovery is possible. 

8.4.11 Both direct and indirect impacts are considered. Direct ecological impacts are changes that are directly 
attributable to a defined action, e.g. the physical loss of habitat occupied by a species during the construction 
process. Indirect ecological impacts are attributable to an action but affect ecological resources through effects 
on an intermediary ecosystem, process or feature, e.g. fencing of a development site may cause scrub to invade 
marshy grassland. 

8.4.12 The CIEEM guidelines state that impacts should be quantified, if possible, and expressed in absolute or relative 
terms (e.g. the amount of habitat lost, percentage change to habitat area, percentage decline in a species 
population). That approach has been followed here, where possible. However, following the language of other 

chapters in the EIA Report, impact magnitude has also been categorised with reference to the definitions in Table 
8.3Error! Reference source not found.. 

Table 8.3: Level of Impact 

Level of 
impact 

Definition 

No impact No detectable impacts on the ecological resource, even in the immediate term. 

Negligible Detectable impact but reversible within 12 months. Not expected to affect the 
conservation status of the nature conservation designation, habitat or species under 
consideration. 

Low Detectable impacts, and may be irreversible, but either of sufficiently small-scale or of 
short-term duration to have no material impact on the conservation status of the nature 
conservation designation, habitat or species population. 

Medium Detectable impact on the status of the nature conservation designation, habitat or species 
population in the medium term but is reversible / replaceable given time, and not a threat 
to the long-term integrity of the feature. 

High Irreversible impact on the status of the nature conservation designation, habitat or species 
and likely to threaten the long-term integrity of the feature. Not reversible or replaceable. 
Will remain detectable in the medium and long term. 

The following definitions have been applied in respect to timescales: 

Immediate: Within approximately 12 months; 

Short term: Within approximately 1-5 years; 

Medium term: Within approximately 6-15 years; and 

Long term: More than 15 years. 

Determining Ecologically Significant Effects 

8.4.13 An EcIA is undertaken in relation to the baseline conditions that would be expected to occur in the absence of a 
proposed development and, therefore, may include possible predictions of future changes to baseline 
conditions, such as environmental trends and other completed or planned development. Both adverse and 
beneficial impacts/effects are possible. 

8.4.14 A significant effect, in ecological terms, is defined as an effect (whether adverse or beneficial) on the integrity of 
a defined site or ecosystem and/or the conservation status of habitats or species within a given geographical 
area, including cumulative and in-combination impacts. 

8.4.15 In accordance with the CIEEM guidelines, the approach adopted in this chapter aims to determine if the effect 
of an impact is significant or not based on a discussion of the factors that characterise it, i.e. the ecological 
significance of an effect is not dependent on the value of the feature in question. Rather, the value of a feature 
that will be significantly affected is used to determine the geographical scale at which the effect is significant. 

8.4.16 In accordance with the current CIEEM guidelines, effects of impacts are assessed in the presence of standard 
mitigation measures. Additional mitigation may be identified where it is required to reduce a significant effect.  

8.4.17 Any significant effect remaining post-mitigation (the residual effect), together with an assessment of the 
likelihood of success of the mitigation, are the factors to be considered against legislation, policy and 
development control in determining the application. 
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8.4.18 In addition to determining the significance of effects on valued ecological features, this chapter also identifies 
any legal requirements in relation to wildlife. 

Survey Limitations 

8.4.19 All baseline surveys were conducted under optimal survey conditions and at the appropriate times of year. The 
following outlines some of the more survey-specific limitations that were encountered.  

NVC Survey Limitations 

8.4.20 The survey was carried out at the optimal time of year for botanical survey and as such there were few 
limitations. Some very early flowering plants may have been missed due to the timing of the survey but this is 
not considered to have affected the classification of vegetation communities.  

Bat Survey Limitations 

8.4.21 A number of minor limitations were experienced during the bat surveys: 

• Small periods of temperature data were not recorded by the weather station logger during the spring survey 

period. This does not represent a significant limitation as the deployment period was extended to account 

for poor weather. 

• As a transition to the 2019 guidance (SNH, 2019) a combination of zero crossing (Anabat Express) and full 

spectrum (Anabat Swift) detectors were used. This slight deviation from the latest guidance was agreed with 

NS in advance of surveys commencing, given the short lead in time from the new guidance being published 

and the logistical and supply difficulties relating to access of full spectrum detectors at short notice. Full 

spectrum detectors were used at higher risk locations and a period of ‘calibration’ was undertaken using 

both detectors deployed side by side. A correction factor was then calculated and applied to site wide zero 

crossing results to obtain an adjusted activity rate. Although this represents a limitation and results in an 

increased degree of error, the significance of this limitation is assessed to be low, especially taking into 

account the general activity levels in the Turbine Envelope. 

• It is difficult to ensure that acceptable weather conditions are experienced during bat survey work in the 

Highlands on exposed sites at altitude. However, to compensate for this risk detector deployment sessions 

were extended, especially during the spring and autumn periods to ensure that adequate weather 

conditions were obtained. As a result, no significant limitation was experienced. 

• Minor issues with functioning of static detectors resulted in two detectors failing part way through the spring 

deployment period. During all other survey periods detectors functioned for the duration of the deployment 

period and as a result the loss of small amounts of sampling is not considered a significant limitation. 

8.4.22 Although a number of limitations exist the data obtained provides a clear picture of bat activity across the site 
and wider environs and as a result it is not anticipated that the limitations affect the robustness of the results to 
a significant degree.  

8.4.23 Please refer directly to Technical Appendix 8.4 for full details on the limitations to the bat survey data and results. 

8.5 Baseline Conditions 
8.5.1 This section of the report details the results of the desk study and field surveys conducted across the site and 

respective study areas, which provides the baseline conditions from which the impact assessment is based. This 
includes: 

• designated sites and desk study/external data; 

• habitats and vegetative communities; and 

• protected species. 

Current Baseline 

Desk Study 

8.5.2 The results of the desk study are presented in Technical Appendix 8.1, including the external data obtained from 
the local records centre, with additional desk study relating specifically to bats in Technical Appendix 8.4. 

8.5.3 Data in the public domain from other developments within the locality was also considered. This included 
information within the planning applications for the operational Gordonbush Wind Farm and the Gordonbush 
Wind Farm Extension (approved and under construction). 

8.5.4 For the purposes of brevity, all records presented here are relevant to non-avian ecology. Records pertinent to 
ornithological interests are included within Chapter 9 Ornithology. 

Designated Sites  

8.5.5 Five nature conservation designation sites (i.e. those recognised for their ecological features) are located within 
5km of the Proposed Development (including overlying designations). Designated site details are summarised in 
Table 8.4Error! Reference source not found. and presented in Figure 8.1. Some designations include for both 
avian and non-avian features, for completeness these are included here, although for designations relating solely 
to ornithological qualifying features please refer to Chapter 9 Ornithology. Sites designated for non-ecological 
features only are excluded from this table and not considered in this chapter of the EIA report.  

Table 8.4: Designated sites within 5km of the Proposed Development 

Site Name Designation Distance from Site Qualifying Features 

Moray Firth SAC Adjacent (140m) SE 
of the nearest Site 
boundary  

Annex I habitats present: 

▪ Subtidal sandbanks. 

Annex II species (primary designation feature):  

▪ Bottlenose dolphin (Tursiops truncatus). 

Loth Gorge SSSI Overlies the site 
application 
boundary 3.5km NE 
of the access from 
the main 
carriageway (3.3km 
from the nearest 
turbine). 

The site is nationally important for supporting upland 

birch woodland. 

Ballinreach 
Coastal 
Gorges 

SSSI Just beyond the 
south-eastern site 
application 
boundary, 1.4km 
NE of the access 
from the main 
carriageway. 

The site is nationally important for geological interest 
of the exposed Upper Jurassic sedimentary rocks. 

The site is also nationally important for supporting 

upland birch woodland. 

Caithness 
and 
Sutherland 
Peatlands 
 
(including 
Coir’ an 
Eoin SSSI) 

SAC / SPA / 
Ramsar 

4km NW. The Caithness and Sutherland Peatlands site form one 

of the largest and most intact areas of blanket bog in 

the world. Annex I habitat features that this SAC is 

designated for include: 

▪ blanket bog; 
▪ oligotrophic to mesotrophic standing waters; 

and 
▪ natural dystrophic lakes and ponds. 
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Site Name Designation Distance from Site Qualifying Features 

Additional habitats present but not as a primary 
qualifying feature include: Northern Atlantic wet 
heaths with Erica tetralix, transition mires and 
quaking bogs and depressions on peat substrates of 
the Rhynchosporion. 
 

Annex II species that are a primary qualifying feature 
of the SAC include: 
▪ otter (Lutra lutra); and 
▪ marsh saxifrage (Saxifraga hirculus). 
 

This designation also qualifies for supporting 
additional ornithological features – please refer to 
Chapter 9 Ornithology for further details. 

SSSI (overlies 
a 
conglomerate 
part of the 
Caithness 
and 
Sutherland 
SAC) 

The SSSI site overlies this conglomerate part of the 
Caithness and Sutherland Peatlands SPA/SAC/Ramsar 
designation and is designated for blanket bog.  

This designation also qualifies for supporting 
additional ornithological features – please refer to 
Chapter 9 Ornithology for further details. 

Carroll Rock SSSI 4.6km W  This site has been notified for its upland birch 
woodland. 

Protected Species Records – External Data 

8.5.6 Table 8.5 presents the external data obtained from the local records centre within 2km of the site boundary. 
Some additional records obtained from the NBN Gateway (i.e. those freely available for commercial use) are also 
presented. 

Table 8.5: Protected or Otherwise Notable Species Historical Records within 2 km of the Site – External Data 

Common Name Scientific name Legal/Conservation Status Distance from Site 
and Date of Record 

Common frog Rana temporaria Schedule 5 (WCA) 1 record  
400m NE in 2015  

Adder Vipera berus SBL  
Schedule 5 (WCA) 

2 counts  
350m N in 2015 

Common lizard  Zootoca vivipara SBL priority species*  
Schedule 5 (WCA) 

1 record  
400m NE in 2015 

Water vole Arvicola amphibius SBL  
Schedule 5 (WCA) 

1 record  
300m SW in 2017 

West European 
hedgehog 

Erinaceus europaeus SBL  
Schedule 6 (WCA) 

1 record  
800m SW in 2018 

*SBL priority species: an SBL-listed species noted as conservation action being needed. 

Further Species Data - Deer 

8.5.7 Deer population data for the area was sourced through the East Sutherland Deer Management Group (ESDMG) 
and details of the regional management plan was informed following the DMP that the group has adopted. The 
Kintradwell Estate is one of 20 main members of the Group and forms part of the Eastern Sub-Group of the 
ESDMG landholding. The current DMP covers the 2016 - 2025 period (Milner, 2016) and is designed to be 
regularly updated (approx. every six months) and as and when new members join the ESDMG, with the first 
review scheduled to take place in 2020 and every five years subsequently. 

8.5.8 The last helicopter count of deer in the area was conducted in March 2017. Only red deer (Cervus elaphus) has 
been recorded within the Proposed Development area. The last foot count in spring 2019 revealed around 202 
stags, 219 hinds and 58 calves associated with the Kintradwell Estate. Currently, there is considered to be a 
shortage of mature stags owing to two consecutive years of poor calving; the numbers taken this season have 
been reduced to reflect this. This decision is in line with most estates in the ESDMG. Cull targets are set group 
wide as the ESDMG are working towards a target density as set out in the Group’s DMP. Group-wide it was noted 
that members have been reducing deer numbers fairly significantly; however, as the last two years have not 
been good for deer calving the culls have been reduced. 

8.5.9 Within the Kintradwell Estate, there is a deer fence that keeps the deer from accessing the low ground which 
runs parallel to the A9 well above the lower fields. A large number of deer will winter further north than the 
intended access route. However, a group of stags do shelter occasionally during winter in the steep valley 
adjacent to the existing hill road. A significant number of deer on the estate use the steeper ground to the north 
east of the landholding included within the ESDMG, because the steep valleys in this area offer the best shelter.  

8.5.10 There are no deer fences between ESDMG land and the neighbouring estates of Gordonbush and Kildonan, 
although there is a fence separating ESDMG land from Crakaig to the North. However, a recent tree planting 
scheme to the west-southwest of the Kintradwell Estate appear to have subsequently restricted deer 
movements, leading to fewer deer holding in that area (pers. comm. Billet, J. 2019. Email to Appleton, J., 19 Nov). 

8.5.11 Areas prone to heavy poaching due to red deer within the Kintradwell Estate have been identified as the 
northern (south-facing) slopes of Coire Riabhach and the saddles between the unnamed peaks between Meallan 
Liath Mòr and Col-bheinn (pers. comm. Billet, J. 2019. Email to Appleton, J., 19 Nov).  

Field Surveys 

8.5.12 Specific details relating to field survey methodologies and results are included within each of the relevant 
Technical Appendices 8.2 to 8.5. The following sections summarise the baseline conditions following these 
ecological surveys. 

Habitat Surveys 

8.5.13 The Habitats study area for the Proposed Development included the site boundary and a 300m survey buffer 
from the array development area, which was reduced to 150m from the existing access track to the south east 
(see Figure 8.2). The survey assessed all areas within the study area, but particular attention was paid to habitats 
of higher conservation value and protected or otherwise notable species. The large study area assisted with the 
placement of infrastructure and site design, due to the requirement to ensure sufficient areas were surveyed to 
account for the presence of potential GWDTEs, i.e. as per SEPA guidance (SEPA, 2017), as well as allowing to 
inform progressive layout iterations of the Proposed Development as the design became more refined. 

Phase 1 

8.5.14 For each of the described vegetation and habitats types found during the survey, the equivalent habitats were 
derived according to the Phase 1 habitat classification system (as per JNCC, 2010). As NVC communities are not 
always immediately comparable to Phase 1 habitat categories, the comparisons made here also take into 
account for species composition, peat depth and habitat quality recorded during the fieldwork. Some NVC 
communities can occasionally have more than one Phase 1 habitat category, depending on ground conditions. 
When NVC polygons were found to consist of mosaic NVC communities, these areas have been assigned a single 
Phase 1 classification based on the dominant NVC type. 

8.5.15 The Phase 1 results are shown on Figure 8.2 and have been effectively reverse interpreted from field notes, peat 
mapping data, and the NVC data and using the equivalent codes as presented in Table 8.6, which includes those 
areas of non-NVC communities recorded under Phase 1 habitat criteria. 
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Table 8.6: Phase 1/NVC community equivalents within the Study Area 

Phase 1 
Habitat 
Code 

Phase 1 Habitat 
Description 

Corresponding NVC Community Equivalent & non-
NVC types 

Extent in 
Study 
Area (ha) 

% of 
Study 
Area 

A1.1.1 Broadleaved 
woodland - semi-
natural 

W4 Betula pubescens – Molinia caerulea woodland 1.05 0.10 

A1.1.2 Broadleaved 
woodland - plantation 

BP 1.38 0.13 

A1.2.2 Coniferous woodland - 
plantation 

CP, YP 5.34 0.51 

A2.1 Scrub - 
dense/continuous 

W23 Ulex europaeus - Rubus fruticosus agg. Scrub 6.44 0.61 

B1.1/B1.
2 

Acid grassland – 
improved/semi-
improved 

U4 Festuca ovina - Agrostis capillaris - Galium 
saxatile grassland 

4.87 0.46 

U5 Nardus stricta – Galium saxatile grassland 6.49 0.62 

U6 Juncus squarrosus - Festuca ovina grassland 0.27 0.03 

B4 Improved grassland MG6 Lolium perenne – Cynosurus cristatus grassland  5.94 0.56 

MG7 Lolium perenne leys and related grasslands 10.33 0.98 

B5 Marsh/marshy 
grassland 

M23 Juncus effusus / acutiflorus – Galium palustre 
rush-pasture 

4.81 0.46 

MG10 Holcus lanatus – Juncus effusus rush-pasture 0.59 0.06 

C1.1 Bracken – continuous U20 Pteridium aquilinum – Galium saxatile 
community 

20.63 1.96 

C3.2 Tall herb and fern - 
non ruderal 

U16 Luzula sylvatica-Vaccinium myrtillus tall-herb 
community 

0.06 0.01 

D1.1 Dry dwarf shrub heath 
– acid 

H10 Calluna vulgaris - Erica cinerea heath 51.92 4.93 

H12 Calluna vulgaris - Vaccinium myrtillus heath 1.43 0.14 

H17 Calluna vulgaris - Arctostaphylos alpinus heath 37.64 3.57 

H18 Vaccinium myrtillus - Deschampsia flexuosa 
heath 

0.96 0.09 

H22 Vaccinium myrtillus - Rubus chamaemorus 
heath 

0.75 0.07 

D2 Wet dwarf shrub 
heath 

M15 Scirpus cespitosus1 – Erica tetralix wet heath 593.88 56.37 

E1.6.1  
(G1.4) 

Blanket bog (some 
small areas as standing 
water (i.e. M2 and M3 
bog pool 
communities) 

M2 Sphagnum cuspidatum / fallax bog pool 
community 

0.22 0.02 

M3 Eriophorum angustifolium bog pool community 0.10 0.01 

M17 Scirpus cespitosus1 – Eriophorum vaginatum 
blanket mire 

100.57 9.55 

M19 Calluna vulgaris – Eriophorum vaginatum 
blanket mire 

148.08 14.06 

M20 Eriophorum vaginatum blanket and raised mire 41.58 3.95 

E1.7  Wet modified bog M25 Molinia caerulea – Potentilla erecta mire 0.81 0.08 

 
1 Now known as Trichophorum germanicum 

Phase 1 
Habitat 
Code 

Phase 1 Habitat 
Description 

Corresponding NVC Community Equivalent & non-
NVC types 

Extent in 
Study 
Area (ha) 

% of 
Study 
Area 

E2.2 Flush and spring – 
basic flush 

M10 Carex dioica – Pinguicula vulgaris mire 0.17 0.02 

E2.3 Flush and spring - 
bryophyte-dominated 
spring 

M32 Philonotis fontana - Saxifraga stellaris spring 0.36 0.03 

E3.2  Fen – basin mire M6 Carex echinata - Sphagnum fallax / denticulatum 
mire 

2.71 0.26 

F2.2 Marginal/inundation – 
inundation 

M30 Related vegetation of seasonally inundated 
habitats 

0.03 <0.01 

Game 
crop 

Game crop (non-Phase 
1) 

GC 4.14 0.39 

Total 1,053.56 100.00 

N.B. - Running water (likely oligotrophic, G2.3, and/or dystrophic, G2.4, waters) does flow through the study area from the 
higher slopes into the Kintradwell Burn and Loth Burn catchments. Total estimated length of running water within the NVC 
Study Area = 10.62km  

NVC 

8.5.16 Table 8.6 also lists all NVC communities recorded within the study area and includes the proportions of each 
NVC community or habitat type as an area and percentage found within the Study Area, including proportions 
within vegetation mosaics. The communities are shown on Figure 8.3. Full descriptions of each of the NVC 
communities, non-NVC communities and associated Phase 1 habitats found within the Study Area are provided 
in Technical Appendix 8.2. 

8.5.17 The NVC survey resulted in 27 recognised communities (some with associated sub-communities) and nine mosaic 
communities recorded within the Study Area. Several non-NVC communities are also present, in particular this 
includes stands of conifer plantation (Phase 1 code A1.2.2) and areas of “game crop”. The areas categorised 
according to Phase 1 habitat only are excluded from this table (i.e. game crop and bare ground). 

8.5.18 The 27 communities are summarised in Table 8.7 below, along with potential conservation value (including the 
SBL list which is, in part, based on the former UK Biodiversity Action Plan including the Maddock (2011) review 
used here), potential GWDTE status, and their proportion of the total study area. For the purposes of clarity, 
communities formed from mosaics have been prioritised by the more dominant community. 

Habitat Descriptions 

8.5.19 A brief description of the NVC types and their associated Phase 1 habitats recorded within the NVC study area is 
presented below in order of prevalence: for full descriptions please refer to Technical Appendix 8.2 and Figures 
8.2 and 8.3. In the following paragraphs where reference is made to NVC community or non-NVC habitat codes, 
the full community name can be found in Table 8.7.  

Wet dwarf shrub heath 

8.5.20 M15 wet heath (Phase 1 habitat code D2) forms the largest homogenous area of distinct NVC community across 
the upper plateaux of the site, covering a total of 593.88 ha (56.38%) of the study area. It is a habitat that tends 
to occur on shallower, ombrogenous peat substrates but can also form on areas of deeper peat and has relatively 
few constant species associated with it. The M15 community illustrates a wide variation in its flora including 
species that occur as dominants or co-dominants. The large coverage of this community within the survey area 
is largely due to the habitat occurring on both shallow and deep peat. Where areas of M15 occurs on deep peat, 
the habitat has been modified over time through historical overgrazing and muirburn. This has dried out the 
peat surface and resulted in a loss of many sphagnum species, particularly peat forming mosses such as 



Kintradwell Wind farm  

EIA Report 

 

RES 

 

Volume 2: EIA Report 12 ECOLOGY 

 

Sphagnum papillosum and S. capillifolium. On areas of deep peat (i.e. >0.5m), vegetation communities classified 
as M15 would likely have, historically, constituted blanket mire communities such as M17 or M19. 

8.5.21 There are three M15 sub-communities recorded within the survey area: M15a Carex panicea sub-community is 
found in small patches scattered throughout the site, M15b typical sub-community occupies the largest areas 
on site and contains varying amounts of T. germanicum, Calluna vulgaris and Erica tetralix and M15d Vaccinium 
myrtillus sub-community that occurs on soils which are slightly drier than the previously described sub-
communities and contain a greater variety of grasses. 

8.5.22 M15 wet heath is a community associated with shallower, wet or intermittently wet, peat or peaty mineral soils 
on hillsides, shallow slopes, over moraines, and within tracts of blanket mire. It also extends on to deep peat 
where the original bog vegetation has been modified over time through management pressures, such as burning, 
grazing, drainage and peat cutting (Averis et al. 2004). 

Blanket bog 

8.5.23 Areas of blanket bog (E1.6.1) were found throughout the mid to upper levels of the study area. Generally, smaller 
and more localised areas were located towards the lower slopes while larger, more expansive areas were found 
on the upper plateaus, particularly across Col-bheinn and the saddle between the two unnamed peaks (of 505m 
and 457m) further northeast. Blanket bog vegetation consisted of mostly of M17, M19, M20 mire communities 
(some with mosaics with other less dominant communities, such as M15 for example) formed on substrates 
consisting of deeper peat (>0.5m in depth), forming 290.55 ha (27.58%) of the study area. The majority of blanket 
bog habitat within the study area consists of M19 blanket mire, including the M19a Erica tetralix and M19c 
Vaccinium vitis-idaea-Hylocomium splendens sub-communities. M17 Scirpus cespitosus–Eriophorum vaginatum 
blanket mire is the next largest community forming blanket bog, recorded as the M17a Drosera rotundifolia-
Sphagnum and M17b Cladonia species sub-communities. M20 Eriophorum vaginatum blanket and raised mire 
also compliments the remaining areas of blanket mire found onsite, recorded as both sub-communities: M20a 
species poor sub-community and M20b Calluna vulgaris-Cladonia sub-community.  

8.5.24 Some stands of the bog pool communities M2 are found within the less disturbed depressions of more extensive 
areas of mire. Two small networks of M2 bog pools are present although these are highly localised and in the 
slight depressions of the saddles between higher peaks to the northeast of Col-bheinn. One area of M3 bog pool 
community was identified alongside the far upper reach of the Kintradwell Burn as was typical of this community 
in that it was located within an eroded peat channel. M3 is known to occur in bogs that have become 
impoverished following burning practices or experienced heavy poaching from deer or livestock (Averis et al., 
2004). Stands of bog pools are conspicuously absent from the remainder of the study area and the blanket bog 
of the upper plateaus, potentially indicating a gradual lowering of the water table and dewatering of the peat 
macrotope as a result of the degraded peatland condition.  

8.5.25 Areas of exposed and eroding peat are apparent across the upper parts of the site, particularly within the saddles 
and upper-most gullies of the study area. Localised hagging has developed in some areas, further exposing bare 
peat and facilitating peat loss through desiccation and weathering. The conditions in these areas appear to 
indicate that these eroded channels and gullies, coupled with the historical management and deer pressures, 
are facilitating a transition from the wetter ground conditions required for active peat forming processes to drier 
conditions and habitats.  

Wet modified bog 

8.5.26 Wet modified bog (E1.7) forms approx. 0.81 ha of the total study area (0.08%) and comprises all areas of M25 
Molinia caerulea – Potentilla erecta mire. M25 mire is dominated by purple moor-grass (Molinia caerulea) and 
is often found in large open stands but also as mosaics with other communities (i.e. with other areas of mire, 
wet heath, rush-pasture, acid grassland as well as stands of bracken). The only areas of M25 within the study 
area were recorded on the western embankment of the lower reaches of the Kintradwell Burn, opposite the 
estate track. This community tends to be a common community in Scottish uplands, but its scarcity within the 
study area is considered likely to be due to regular burning practices that remove the tussocks and dominance 
of purple moor-grass, which is a key feature of this community. 

Dry dwarf shrub heath 

8.5.27 Dry dwarf shrub heath constitutes 91.96 ha (8.73%) of the study area and consists of the H10, H12, H17, H18 
and H22 NVC communities. Of those, the H10 and H17 communities form over 96% of the overall dry dwarf 
shrub heaths within the study area. These consist of the H10a Calluna vulgaris - Erica cinerea heath typical sub-
community, which is noticeably low in species diversity as a result of historical land management pressures (i.e. 
muirburn) and H17a Calluna vulgaris - Arctostaphylos alpinus heath, Loiseleuria procumbens - Platismatia glauca 
sub-community. Stands of the nationally scarce Alpine bearberry (Arctostaphylos alpina) were locally frequent 
in most stands of H17a habitats distributed throughout the upper parts of the site. With the exception of the 
eastern, upper slope of the upper-most sections of the existing track, all areas of dry dwarf shrub heath are 
located across the upper northern parts of the development area (Figure 8.3).  

Grassland communities 

8.5.28 Acid grassland – unimproved/semi-improved: The acidic grassland (unimproved and semi-improved) consists of 
two communities: U4 Festuca ovina-Agrostis capillaris-Galium saxatile (including U4a and U4e sub-communities) 
and U5 Nardus stricta – Galium saxatile (typical and U5a sub-community) grasslands and form 11.36ha (1.08%) 
of the study area. U4 grassland is a community where frequent grazing pressures tends to maintain a shorter 
sward length and is typical habitat of moderate altitudes on freer draining, slightly acidic soils. This habitat is 
found in very small pockets throughout the study area tending more towards smaller riparian valleys of the 
upper slopes and near the existing estate tracks. Areas of U5 grassland have a patchy distribution, also, and are 
largely confined to eastern areas within the study area. Areas of U5 community are found at moderate altitudes 
on rather moist, acidic soils often with a mix of peat substrates surrounding the estate bothy and slope running 
north-eastwards. 

8.5.29 Improved grassland: MG6 Lolium perenne – Cynosurus cristatus grassland and MG7 Lolium perenne leys and 
related grasslands form the majority of the NVC communities within the fields either side of the proposed access 
route at the junction immediately adjacent to the A9 public road (interspersed with areas of non-NVC category 
GC). The vegetation in such communities is indicative of improved conditions tailored towards livestock grazing. 
This habitat is of high value for grazing but is low in biodiversity and of little conservation value. 

8.5.30 Marsh/marshy grassland: areas of marsh/marshy grassland were identified within the study area as stands of 
the M23b Juncus effusus/acutiflorus – Galium palustre (Juncus acutiflorus sub-community) and MG10a Holcus 
lanatus – Juncus effusus rush-pasture (typical sub-community) communities. Stands of both these communities 
are found in the valley bottoms, from near the bothy, down the more gentle slopes to the lower levels of the 
study area adjacent to watercourses and the existing estate track.  

Flushes and springs  

8.5.31 Flush and spring – basic flush: Areas of basic flush consist of the NVC M10a Carex dioica – Pinguicula vulgaris 
mire, Carex demissa-Juncus bulbosus/kochii sub-community and were recorded in three areas: a small patch 
adjacent to the existing access track by the conifer plantation on the lower slopes of the site, and on the upper 
reach of the unnamed burn that flows from the lower southeast slope of Col-bheinn. Total area of M10a within 
the study area is 0.17 ha (0.02%). 

8.5.32 Flush and spring – bryophyte dominated spring: M32b Philonotis fontana-Saxifraga stellaris spring, Montia 
fontana-Chrysosplenium oppositifolium sub-community. This community forms very small indiscrete areas 
(totalling 0.36ha (0.03%) of the total study area) that are widespread throughout the study area but limited to 
distinct “creases” within riparian valleys leading to watercourses. The distribution of the habitat is largely 
confined to flushed channels over friable substrates in steep-sided gullies. They are formed when acidic runoff 
from peatland mixes with the exposed mineral soil in the gullies. The composition of the vegetation was variable 
in each stand, this is likely due to the amount of mineral soil that the flushed water is exposed to.  

8.5.33 Fen – basin mire: M6 Carex echinata - Sphagnum fallax/denticulatum mire covers 2.71ha (0.26%) of the total 
study area, and was recorded in all four sub-community forms, i.e. the M6a Carex echinata, M6b Carex nigra-
Nardus stricta, Juncus acutiflorus and the M6d Juncus effusus sub-communities. The M6 community is a 
soligenous mire found on peat substrates that are fed primarily by base-deficient water. These mires are situated 
in valley bottoms, sloping valley sides or channels within the site as small where water flows slowly over a peaty 
surface. 
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Bracken: continuous/scattered  

8.5.34 U20 Pteridium aquilinum–Galium saxatile vegetation forms 20.63ha (1.96%) of the study area and is dominated 
by bracken (Pteridium aquilinum). It was recorded sporadically throughout the lower reaches of the study area, 
mostly adjacent to watercourses and with more mineral substrate deposits. In some areas the bracken appeared 
denser and featured few associated species. As species diversity was low, this community corresponds to U20c 
species poor sub-community. The lack of diversity associated with this habitat renders it of little conservation 
value. 

Plantation woodland 

8.5.35 Coniferous plantation woodland (A1.2.2) forms the second most prevalent plantation woodland within the study 
area, constituting just over 5.34ha of the study area (0.51%). The conifer plantation is formed from two distinct 
woodland coupes, both located at the lower levels of the site adjacent to the estate buildings and access track. 
Both coupes consisted of semi-mature to mature trees and were considered floristically impoverished with only 
a sparse covering of common mosses in the understory vegetation. As such, is considered to be of less than local 
value in the context of this assessment. 

8.5.36 An area of broadleaved plantation woodland (A1.1.2) was also identified within the study area, although it 
consisted of a few small areas of young broadleaved plantation (totalling 1.38ha, 0.13% of the study area), trees 
were small in size (c.3m in height) and consisted of a mixture of predominantly native broadleaved species. The 
mixed mature woodland is part of a garden within the estate grounds, running adjacent to the estate track, and 
does not conform to any NVC community type. 

Broadleaved woodland - semi-natural  

8.5.37 Small areas of semi-natural broadleaved woodland (A1.1.1) were recorded along the lower reaches of the access 
track route and keyed out as NVC W4 woodland. The W4 Betula pubescens – Molinia caerulea woodland is sub-
categorised as the W4a Dryopteris dilatata – Rubus fruticosus sub-community and was noted as being closely 
associated with wider areas of bracken, forming a slight mosaic that encroaches into the edges of these 
woodland habitats where light levels permitted. Although the NVC community here has been assigned to W4 as 
a best fit, the actual ground conditions consist of drier ground than the other sub-communities of W4 wet 
woodland. Purple moor-grass is common within this habitat type but Sphagnum mosses are rare and, as such, 
although W4 is a wet-woodland community, it is considered very unlikely to be a “true” GWDTE due to the drier 
substrate and species composition found at this location. 

8.5.38 All other habitat/community types present within the study area make up a very small proportion of the overall 
site, covering less than 1% of the total area (Table 8.6). Further details of these habitat types can be found within 
Technical Appendix 8.2. 

Notable Species of Plant 

8.5.39 Most species recorded during the NVC survey were within their typical respective geographical limits and ranges. 
Although, the nationally scarce species Alpine bearberry was recorded as locally frequent in most stands of H17 
communities distributed throughout the upper plateaus of the study area. 

Groundwater Dependent Terrestrial Ecosystems (GWDTEs) 

8.5.40 Areas of potential groundwater dependency are shown on Figure 8.4.  

8.5.41 Given the site geology and hydrogeology (please refer to Chapter 10: Geology, Hydrology and Hydrogeology and 
Technical Appendix 10.3 for specific details) it is considered that the areas of potentially groundwater dependent 
habitat (i.e. moderate and high potential) is sustained by the high average annual rainfall, surface water runoff 
and surface water ponding on the low permeability peat rather than by the emergence of groundwater. Buffers 
to this habitat therefore need not apply, but safeguards will be required during construction to maintain existing 
surface water flow paths to this habitat.  

8.5.42 Habitats of potential high groundwater dependence (e.g. M6, M10, M23, M32 and W4) are typically located 
along watercourse corridors at site (see Figure 8.4). This distribution is not consistent with habitat sustained by 
groundwater but rather is likely to be sustained by surface water runoff and rainfall and local water logging of 
the (alluvial) soils adjacent to the watercourses. Buffers to these habitats therefore need not apply. 

8.5.43 Industry standard safeguards are included in the embedded design of the wind farm to ensure (a) existing surface 
water flow paths are maintained to these habitats (e.g. where the surface water catchments to the habitats are 
crossed by proposed infrastructure), and (b) aggregate used to establish tracks and hardstanding’s, etc., is 
derived on site or has similar geochemical characteristics to the geology present at the site (please see Chapter 
10 Geology, Hydrology and Hydrogeology for further details).  

Protected Species 

8.5.44 At the time of survey, the protected mammals study area was considerably larger than the current, more refined 
development area, and so some of the field signs found are located a considerable distance from any proposed 
infrastructure. Where appropriate, further details are provided to contextualise the baseline in relation to 
proximity of the Proposed Development. 

8.5.45 Full details of the survey methods adopted, the field survey results and the legislation protecting each of the 
species referred to below can be found in Technical Appendices 8.3 - 8.5 and the associated Figures therein, and 
in Figure 8.5. 

Otter 

8.5.46 Otter field signs and survey methods followed that of CIEEM (2013a) and Chanin (2003). Figure 8.5 presents the 
results of the 2019 otter survey. The results are described in detail in the following section; TN locations and 
information are presented in full in Technical Appendix 8.3. 

8.5.47 Several otter spraints were found on rocks on the lower reaches of the Kintradwell Burn (400m-500m from the 
A9 road), Loth Burn and Clynemilton Burn. Comprising fish bones and insects and the spraints were ranging in 
age. A hover was identified on the Loth Burn, under a large boulder and sprainting was identified on top of the 
boulder. Another hover was also identified on the Loth Burn, with ancient spraint remains comprising fish bones 
within it. No other evidence of otter presence was identified during the survey. 

Water Vole 

8.5.48 No evidence to suggest the presence of water vole was identified during the survey and results can be found in 
Technical Appendix 8.3. Sections of the Loth Burn, Kintradwell Burn and Clynemilton Burn that demonstrated 
suitable banks for building burrows, or holes that could be used by water vole, were found to be fast-flowing. 
No other evidence of water vole presence was identified during the survey. 

Badger 

8.5.49 A mammal push-through was identified at the base of a fence along the track at the east of the study area (TN17). 
Mammal hair was identified on the fence, but given the length and colour, it was considered most likely to be 
from red fox (Vulpes vulpes).  

8.5.50 The valleys and woodland provide suitable sett-building habitat. The upland areas of the site are unsuitable for 
sett building, given the flat topography and wetland habitat. Given the high mobility of badger, they could 
commute and forage throughout the site. Overall, no evidence of badger presence was recorded on site during 
the survey programme.  

Pine Marten  

8.5.51 Surveys were conducted during the optimal time of year for observing scats and dens. The woodland habitat 
provides some suitable areas to construct dens in old trees, with features suitable for habitation, and the 
woodland type provides good coverage for commuting and foraging. No evidence to suggest the presence of 
pine marten was identified during the survey. 

Reptiles  

8.5.52 Although a dedicated reptile survey was not undertaken, surveyors were instructed to note any evidence of 
reptiles and potential hibernacula during the course of other ecological survey works. Although several common 
lizard were noted during the bat surveys, no evidence of other reptiles, such as adder, was recorded during all 
the ecology surveys completed.  
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8.5.53 The majority of the habitat within the site is very wet and vegetation considered suitable for supporting reptiles 
is limited, particularly within the Proposed Development turbine array on the upper plateaus. There are some 
sections that may be suitable in the drier summer period, such as the steep dry heath slopes, but there are 
limited places to overwinter in these areas. Also, limited grassy tussocks and thick heather are rare within the 
site, which leads to the food resources being similarly limited. The lowland slopes are better suited to support 
adder. Given the drier ground conditions in the lower parts of the site, there are sections in the southern reach 
that may have some potential for refugia being present, i.e. within the areas of plantation woodland in the lower 
parts of the site, however these areas are being avoided by all Proposed Development infrastructure. 

8.5.54 Given the lack of suitable habitat and limited food resources, it is unlikely that reptiles, such as adder, are present 
in the upland areas of the site and only limited and localised potential in the more southern parts of the site.  

Bats 

8.5.55 The survey methods employed to assess the bat baseline conditions were taken from the latest SNH guidance 
for assessing bats and onshore wind developments (SNH et al., 2019) and the ‘Bat Surveys for Professional 
Ecologists: Good Practice Guidelines’ (Collins, 2016).  

Bat Activity Survey  

8.5.56 Current guidance (SNH et al., 2019) stipulates that surveys should capture a sufficient number of nights with 
appropriate weather conditions for bat activity. Lower temperature requirements are identified for Scotland 
with a minimum recommended temperature of 8°C at dusk and wind speeds less than 5m/s. Weather conditions 
during the surveys are detailed in Technical Appendix 8.4 and deployment throughout the recommended 
duration of suitable weather conditions was achieved. 

8.5.57 Due to the process of zero cross recording it is understood that where activity levels are high or bat calls are at 
low power, bat registrations may be missed during the analysis. As a result, emphasis is being placed towards 
using full spectrum recording and analysis. In the majority of cases the zero crossing detectors recorded more 
bats than that of the paired full spectrum detector. All subsequent analysis is based on these corrected results 
unless otherwise stated. 

8.5.58 Bat pass rates are often highly variable between nights, with some nights having few or no passes and other 
nights having high activity, this is particularly pronounced on sites within the Scottish Highlands. In these 
circumstances, the median is likely to be a more useful summary of the typical activity than is the mean (Lintott 
& Mathews 2018). As a result, median pass rates are primarily the presented data along with an indication of 
means where relevant. 

Overall Site Activity 

8.5.59 Activity surveys identified relatively high levels of activity at a number of locations within the access track 
corridor although the highest activity was at Kintradwell Farm ponds which was subject to survey during spring 
only and not within the access track corridor. The Turbine Envelope supported comparatively very low activity 
rates, especially during spring and autumn. The results of the static detector surveys identified the presence of 
at least five species: common pipistrelle (Pipistrellus pipistrellus), soprano pipistrelle (Pipistrellus pygmaeus), 
Nathusius’ pipistrelle (Pipistrellus nathusii), brown long-eared bat (Plecotus auritus) and Myotis sp. bats. 
However, when considering the whole site, over 95% of all the passes recorded were from common pipistrelle, 
with 1.7% from soprano pipistrelle, 2.2% Myotis sp., 0.8% from brown long-eared bat and just eight passes 
(0.06%) from Nathusius’ pipistrelle. Although 12,544 bat passes were recorded across the site, over 88% were 
recorded by the 6 pairs of statics deployed within the Access Track Survey Area (Figure 8.6). It is important to 
note that the number of bat passes does not equate to the number of bats as a single bat can pass a detector 
multiple times throughout one night of recording. 

Turbine Envelope 

8.5.60 Within the Turbine Envelope, bat activity was variable across the survey deployment periods but overall low. 
Detectors S01 to S10 were located at the proposed turbine locations presented at the time of survey planning, 
with S11 to S14 located at habitat features. During spring and autumn, activity levels across the Turbine Envelope 
were all low with no median activity greater than 0.4 passes per hour. In particular activity levels across turbine 
locations, was very low with a total 71 bat passes in spring (over 30 nights deployment) and 12 bat passes in 
autumn (over 18 nights deployment).  

8.5.61 The summer deployment period supported increased activity with 194 (over 14 nights of deployment) bat passes 
at turbine locations. It should be recognised that the analysis of the data excludes ‘zero activity’ nights and as a 
result activity levels are likely to be overestimated (the spring deployment had eight of 14 detectors recording 
zero bat passes, summer had four and the autumn deployment five nights with no bat passes recorded). 

8.5.62 During the summer survey, activity at turbine locations remained very low with no median activity rate higher 
than 0.4 passes per hour and a maximum pass rate within any one night of approximately seven passes per hour 
at detector S03 and S06.  

8.5.63 As discussed in the Bat Survey Limitations in Section 0, this approach excludes ‘zero activity’ nights and as a result 
is likely to represent data skewed towards high activity levels. The analysis compares activity levels to centrally 
held data recorded within 30 days of the survey date and within 100km2 of the detector location. The results 
clearly identify the detectors located at habitat locations along the watercourses within the site (S11 – S14) as 
supporting the higher activity levels. It is worth noting that ‘High’ activity is identified at detector S03 and 
‘Moderate/High’ activity at S06 and S02 during the summer deployment. All other detectors are identified as 
supporting ‘Moderate’ or lower activity levels. However, as noted, caution is required interpreting these results 
and should be assessed in context of the pass rates displayed in Chart 1 as presented in Technical Appendix 8.4. 

8.5.64 Activity levels can vary significantly throughout the activity season which may indicate a number of potential 
features being close by, such as maternity roosts, swarming sites and hibernation roosts. The activity levels of 
static detectors within the Turbine Envelope (S01- S14) did not support activity from bats prior to the recognised 
specific emergence time ranges (Russ, 2012) for each species, with the exception of two locations during the 
summer survey. At S14, both common and soprano pipistrelle were recorded at sunset approximately 20 
minutes prior to recognised emergence time. Similarly, at S07 a small number of passes of brown long-eared bat 
was recorded approximately 30 minutes before recognised emergence soon after sunset. Based on the general 
results and the results of the habitat assessment, these early emergences are assessed to be a response to 
weather conditions and not an indication of roosts being in close proximity to these locations.   

8.5.65 Where increased activity was present, and across the Turbine Envelope, common pipistrelle dominates the 
activity. At turbine locations, the total number of bat passes is low and as such the composition of species is 
likely to provide a guide only. Where increased number of passes are recorded a more accurate assessment of 
species composition can be ascertained. Based upon the activity at habitat locations (which are located on 
watercourses), Myotis sp. appears to favour locations S12 and S13 but not S11 or S14. 

8.5.66 The activity measured across all detectors located within the array was very low, with a total of 277 bat passes 
(including all species) recorded across all three seasonal deployment periods and for all of the study area, with 
no significant differences identified across the site over the three survey seasons. Technical Appendix 8.4 
presents the findings of the activity levels in a geographic context for each species highlighting once more the 
higher activity at the detector locations located at the habitat features (watercourse) and the comparative low 
activity levels across the site. 

Access Track Corridor 

8.5.67 In contrast to the activity levels recorded at higher altitude on the open moorland habitats of the Turbine 
Envelope, activity levels along the proposed access track corridor were significantly higher at some locations (see 
Chart 6, Technical Appendix 8.4). The position of the static detectors was altered after the spring survey due to 
the proposed access track location evolving. Based on results from the deployed full spectrum detectors only, 
during spring the detectors located in the north and the central locations of the track recorded very low activity, 
whereas the detector located in the south of the track recorded high activity with a median of 48 passes per 
hour. 

8.5.68 This southern location was adjacent to a series of farm ponds with mature woodland surrounding and, in 
comparison to the other locations, offered more suitable habitat for both foraging and roosting in nearby trees. 
Activity on a nightly basis was, however, highly variable. During the summer and autumn surveys, detector 
locations were relocated to locations along the proposed access track route (once design of the access track 
route indicated this was necessary) was and overall habitat suitability at these locations was reduced. As a result, 
activity levels were significantly lower with median activity levels of up to ten passes per hour at the southern 
location and less than four passes per hour at the central and northern locations. Autumn supported less activity, 
with all locations supporting approximately two passes per hour. It is worth noting that a total of six passes from 
Nathusius’ pipistrelle were recorded across two separate dates within the access track corridor. The location is 
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at the very edge of the known distribution for the species and very few records exist this far north. The presence 
of the species is likely to be at very low densities and may be a result of a single bat passing through the area. 

Fisheries Survey 

8.5.69 The fish survey was undertaken by Waterside Ecology and included a qualitative walkover survey of stream 
habitats in July 2020. Photographs and target notes were taken, and the habitat was scored on its overall quality 
for salmonid (salmon (Salmo salar) and trout (Salmo trutta)) fry and parr. Any major obstacles to fish passage 
were recorded. The habitat survey was followed by an electric fishing survey of suitable and representative 
habitats that was also conducted in July 2020, with all surveyors being certified by the Scottish Fisheries 
Coordination Centre (SFCC) to undertake electric fishing surveys and assessments. The SFCC and its partners 
have developed a set of agreed survey and data collection methodologies for electrofishing surveys and an 
associated database in which to record information gathered from such surveys. The electrofishing surveys were 
undertaken according to MSS generic guidance in relation to fish data in EIA-Rs for wind developments (Marine 
Scotland Science, 2015) and took note of the MSS consultation responses and SFCC standards and methodologies 
(SFCC, 2014). For full details on these methods please refer to Technical Appendix 8.5. 

8.5.70 A total of nine sites were surveyed to either semi or full quantitative level using electrofishing techniques for this 
study. An additional qualitative site was also surveyed. Sample sites were carefully located to account for both 
the Kintradwell and the Loth water catchments. Overall, good and moderate quality habitats were found along 
the lower reaches of the electrofishing survey, although the Loth Burn has a waterfall approximately 0.5km 
upstream of the A9 road that is considered impassable to fish, while the Kintradwell Burn was assessed as 
passable up to the hydro run-of-river intake weir located approximately 3km upstream of the normal tidal limit 
(NTL). 

8.5.71 Kintradwell Burn: No clearly impassable natural barriers were recorded along the course of Kintradwell Burn 
other than in the upper headwaters. This suggests that sea trout may have access at least as far upstream as the 
Kintradwell hydro scheme intake, located approximately 3km upstream of the NTL as measured along the 
channel. Much of Kintradwell Burn provides good quality habitat for trout and pockets of potential spawning 
habitat are widespread. Wet width in the lower reaches is approximately 3m and the watercourse is clearly more 
suited to trout than to salmon. The stream is largely stable other than in the lower reaches and fish production 
potential was judged to be high.  

8.5.72 The fish community of Kintradwell Burn comprises brown trout and European eel (Anguilla anguilla); no other 
species were recorded during the survey. Trout parr densities at all sites were considered to be excellent by 
regional standards. Trout fry densities were excellent at the two lower sites, but poor at the most upstream site. 
No fish were present at the most upstream site, approximately 150m downstream of the upper limit of 
potentially suitable habitat. 

8.5.73 Loth Burn: The fish community of Loth Burn comprises Atlantic salmon, brown trout and European eels. Salmon 
and eels were restricted to the lowermost site, downstream of a waterfall located approximately 0.5 km 
upstream of A9 road and marks the natural upstream limit for migratory salmonids and likely also for eels. 
Therefore, migratory salmonids do not have access to the watercourse reaches, via Glen Sletdale, adjacent to 
the proposed turbine array and associated infrastructure. Salmon densities downstream of the waterfall were 
classified as fair and excellent for fry and parr, respectively. Juvenile trout were present at all sites with the 
exception of the most upstream site on Allt a’ Choire Riabhaich. This site is likely to be upstream of the limit of 
trout distribution in the watercourse.  

Evaluation of Baseline Features 

Habitats 

8.5.74 Table 8.7 presents a summary of each NVC community and their respective corresponding (best fit) Phase 1 
habitat category, their conservation priority, a brief summary of condition and an evaluation in terms of 
ecological value. 

Table 8.7: Habitat Evaluation Summary 

Phase 1 Habitat / NVC 
Community 

Potential Conservation 
Status  

Potential 
GWDTE 
Status 

Comments Ecological 
Value 

Acid 
grassland – 
improved / 
semi-
improved 

U4 Festuca 
ovina - 
Agrostis 
capillaris - 
Galium 
saxatile 
grassland 

Annex I: - 

SBL: Listed in the priority 
habitat description for 
lowland (to 300m) dry acid 
grassland (Maddock, 2011). 

CSBAP: Acid grassland. 

- U4 is a typical habitat of 
moderate altitudes on 
free draining and slightly 
acidic soils. Found to be 
widespread throughout 
the survey area, forming 
small intricate mosaics 
with other habitats on 
shallow peat or mineral 
substrates. 

Local 

Acid 
grassland – 
improved / 
semi-
improved 

U5 Nardus 
stricta – 
Galium 
saxatile 
grassland 

Annex I: - 

SBL: Nardus stricta-Galium 
saxatile grassland listed 
with a watching brief only.  

CSBAP: - 

- U5 grassland is 
sproadically distributed 
within the study area and 
largely confined to eastern 
areas. U5 is found at 
moderate altitudes on 
moist, acidic soils often 
with a mix of peat 
substrates surrounding 
the estate bothy and slope 
running north-eastwards. 

Less than 
Local 

Acid 

grassland – 

improved / 

semi-

improved 

U6 Juncus 
squarrosus - 
Festuca ovina 
grassland 

Annex I: - 

SBL: Juncus squarrosus-
Festuca ovina grassland 
listed with a watching brief 
only. 

CSBAP: Acid grassland. 

Moderate U6 is found in one location 
within the study area, 
adjacent to the lower 
compound buildings, and 
is a community typically 
found on mineral deficient 
soils, often on shallow, 
moist, peaty substrates. 
This is formed normally 
through a combination of 
intensive grazing and 
burning practices. 

Local 

Blanket bog M2 
Sphagnum 
cuspidatum / 
fallax bog 
pool 
community 

Annex I: M2 is included in 
the priority habitat 
description for 7130 
Blanket bogs. 

SBL: M2 is included in the 
priority habitat description 
for blanket bog (Maddock, 
2011). 

CSBAP: Blanket bogs. 

- Very limited and localised 
within the study area. 
Limited presence within 
blanket bog maybe 
indicative of 
dewatering/degradation 
of bog condition. No loss 
of community expected as 
a result of the Proposed 
Development. 

Regional 
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Phase 1 Habitat / NVC 
Community 

Potential Conservation 
Status  

Potential 
GWDTE 
Status 

Comments Ecological 
Value 

Blanket bog M3 
Eriophorum 
angustifolium 
bog pool 
community 

Annex I: 7130 Blanket bogs.  

SBL: M3 is included in the 
priority habitat description 
for blanket bog (Maddock, 
2011). 

CSBAP: Blanket bogs. 

- One stand within study 
area. Limited presence 
within blanket bog maybe 
indicative of 
dewatering/degradation 
of bog condition. Direct 
loss of 0.1ha of M3 
community is expected as 
a result of the Proposed 
Development, although it 
is anticipated that this 
area will be avoided 
through micro-siting 
allowave under the 
direction of the appointed  
ECoW. 

Regional 

Blanket bog M17 Scirpus 
cespitosus2 – 
Eriophorum 
vaginatum 
blanket mire 

Annex I: 7130 Blanket bogs. 

SBL: Blanket bog. 

CSBAP: Blanket bogs. 

- The third largest 
community in the study 
area. Present almost 
entirely on the upper 
slopes of the site 
(excluding one area on the 
mid-slopes). 

Condition is considered to 
be relatively poor, given 
historical land magement 
and deer grazing and 
poaching pressures. Poor 
condition demonstrated 
by areas of bare peat, peat 
gullies and hagging 
indicative of erosion and 
degradation. 

Regional 

Blanket bog M19 Calluna 
vulgaris – 
Eriophorum 
vaginatum 
blanket mire 

Annex I: 7130 Blanket bogs. 

SBL: Blanket bog. 

CSBAP: Blanket bogs. 

- The second largest 
community in the study 
area. Present mostly on 
the upper slopes of the 
site with some areas on 
the lower/mid-slopes. 

Condition is considered to 
be relatively poor, given 
historical land 
management and deer 
grazing and poaching 
pressures. Poor condition 

Regional 

 
2 Now known as Trichophorum germanicum 

Phase 1 Habitat / NVC 
Community 

Potential Conservation 
Status  

Potential 
GWDTE 
Status 

Comments Ecological 
Value 

demonstrated by areas of 
bare peat, peat gullies and 
hagging indicative of 
erosion and degradation. 

Blanket bog M20 
Eriophorum 
vaginatum 
blanket and 
raised mire 

Annex I: 7130 Blanket bogs. 

SBL: Blanket bog. 

CSBAP: Blanket bogs. 

- Present mostly on the 
upper slopes of the site 
with some smaller areas 
on the lower/mid-slopes. 

Condition is considered to 
be relatively poor, given 
historical land magement 
and deer grazing and 
poaching pressures. Poor 
condition demonstrated 
by areas of bare peat, peat 
gullies and hagging 
indicative of erosion and 
degradation. 

Local 

Bracken – 
continuous 

U20 
Pteridium 
aquilinum – 
Galium 
saxatile 
community 

Annex I: - 

SBL: -  

CSBAP: - 

- U20 has limited species 
diversity and ecological 
value and is not a 
conservation priority. 

Less than 
Local 

Broadleaved 
woodland - 
plantation 

BP Annex I: - 

SBL: -  

CSBAP: - 

- Broadleaved plantation 
woodland within the Site 
has limited species 
diversity and ecological 
value and does not align 
with conservation 
priorities. 

Less than 
Local 

Broadleaved 
woodland - 
semi-natural 

W4 Betula 
pubescens – 
Molinia 
caerulea 
woodland 

Annex I: -  

SBL: Upland birchwoods are 
listed on the SBL as well as 
in Maddock (2011); 
however, this specific 
category is not present 
within the Study Area. 

CSBAP: -  

High The W4 woodland is 
located in two stands 
adjacent to the lower 
reaches of the access track 
route. This community 
was keyed out to W4, 
although it was stressed to 
be a poor fit and with drier 
ground conditions than 
would otherwise be 
expected of typical W4 
communities. 

Less than 
Local 
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Phase 1 Habitat / NVC 
Community 

Potential Conservation 
Status  

Potential 
GWDTE 
Status 

Comments Ecological 
Value 

Coniferous 
woodland - 
plantation 

CP, YP Annex I: - 

SBL: -  

CSBAP: - 

- Coniferous plantation 
woodland has limited 
species diversity and 
ecological value and is not 
a conservation priority. 

Less than 
Local 

Dry dwarf 
shrub heath – 
acid 

H10 Calluna 
vulgaris - 
Erica cinerea 
heath 

Annex I: H10 is included in 
the priority habitat 
description for 4030 
European Dry Heath. 

SBL: Described against both 
upland heathland lowland 
heathland. 

CSBAP: - 

- One of two of the largest 
NVC communitities, from 
five in total, making up dry 
dwarf shrub heath within 
the study area (coverage 
of 51.92ha).  

Noted as being low in 
species diversity, which is 
an indication of negative 
pressures resulting from 
historical land 
management practices 
(i.e. muirburn). 

Regional 

Dry dwarf 
shrub heath – 
acid 

H12 Calluna 
vulgaris - 
Vaccinium 
myrtillus 
heath 

Annex I: 4030 European Dry 
Heath. 

SBL: Upland heathlands. 

CSBAP: - 

- Small area found adjacent 
to the Proposed 
Development site 
compound buildings 
adjacent to the confier 
plantation near the estate 
buildings.  

Noted as it is likely that the 
effects of grazing on this 
habitat has reduced the 
bryophyte layer. 

Local 

Dry dwarf 
shrub heath – 
acid 

H17 Calluna 
vulgaris - 
Arctostaphylo
s alpinus 
heath 

Annex I: H17 is included in 
the priority habitat 
description for 4060 Alpine 
and Boreal Heaths. 

SBL: Upland heathlands. 

CSBAP: - 

- Along with H10, H17 
makes up the majority of 
dry heath habitat by area 
within the study area. H17 
was found across the 
upper plateaus and was 
shown to support stands 
of the nationally scarce 
Alpine bearberry. 

Regional 

Phase 1 Habitat / NVC 
Community 

Potential Conservation 
Status  

Potential 
GWDTE 
Status 

Comments Ecological 
Value 

Dry dwarf 
shrub heath – 
acid 

H18 
Vaccinium 
myrtillus - 
Deschampsia 
flexuosa 
heath 

Annex I: 4030 European Dry 
Heaths. 

SBL: Upland heathlands. 

CSBAP: - 

- H18 was found to be 
present on a well drained 
slope in only a very small 
area in the mid-slopes of 
the site and totaling only 
0.96ha. H18 requires free 
draining soils that are 
neutral to acidic in nature 
and on a mixture of 
shallow peat and mineral 
soils (Averis et al., 2004). 

Local 

Dry dwarf 
shrub heath – 
acid 

H22 
Vaccinium 
myrtillus - 
Rubus 
chamaemorus 
heath 

Annex I: 4030 European Dry 
Heaths. 

SBL: Upland heathlands. 

CSBAP: - 

- Found in one isolated 
patch on the mid-slopes 
adjacent to the 
Kintradwell Burn, H22 
totalled 0.75ha within the 
study area. 

Local 

Fen – basin 
mire 

M6 Carex 
echinata - 
Sphagnum 
fallax / 
denticulatum 
mire 

Annex I: -  

SBL: Upland flushes, fens 
and swamps are listed but 
with a watching brief only. 

CSBAP: - 

High Found in a number of 
small areas on sloping 
valley sides or channels 
with slow flowing water.  

Less than 
Local 

Flush and 
spring – basic 
flush 

M10 Carex 
dioica – 
Pinguicula 
vulgaris mire 

Annex I: M10 is included in 
the priority habitat 
description for 7230 
Alkaline fens. 

SBL: Upland flushes, fens 
and swamps are listed but 
with a watching brief only. 

CSBAP: - 

High Present in three very small 
areas within study area. 
Some potential for priority 
habitat but considered to 
be present in relatively 
poor condition and very 
small, localised areas. 

Local 

Flush and 
spring - 
bryophyte-
dominated 
spring 

M32 
Philonotis 
fontana - 
Saxifraga 
stellaris 
spring 

Annex I: - 

SBL: Upland flushes, fens 
and swamps listed with a 
watching brief only. 

CSBAP: - 

High Present in very small, 
localised areas limited to 
the finer “creases“ in 
riparian valleys above 
watercourses. 

Local 

Game crop 
(non-Phase 1) 

GC Annex I: - 

SBL: -  

- Gamecrop has limited 
species diversity and 

Less than 
Local 
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Phase 1 Habitat / NVC 
Community 

Potential Conservation 
Status  

Potential 
GWDTE 
Status 

Comments Ecological 
Value 

CSBAP: - ecological value and is not 
a conservation priority. 

Improved 
grassland 

MG6 Lolium 
perenne – 
Cynosurus 
cristatus 
grassland 

Annex I: - 

SBL: -  

CSBAP: - 

- MG6 has limited species 
diversity and ecological 
value and is not a 
conservation priority. 

Less than 
Local 

Improved 
grassland 

MG7 Lolium 
perenne leys 
and related 
grasslands 

Annex I: - 

SBL: -  

CSBAP: - 

- MG6 has limited species 
diversity and ecological 
value and is not a 
conservation priority. 

Less than 
Local 

Marginal / 
inundation – 
inundation 

M30 Related 
vegetation of 
seasonally 
inundated 
habitats 

Annex I: - 

SBL: - 

CSBAP: - 

Moderate Single very small area 
located on the western 
enbankment of the lower 
reaches of the Kintradwell 
Burn. Not a conservation 
priority. 

Less than 
Local 

Marsh / 
marshy 
grassland 

M23 Juncus 
effusus / 
acutiflorus – 
Galium 
palustre rush-
pasture 

Annex I: -  

SBL: M23a is listed in the 
description for upland 
flushes, fens and swamps 
(Maddock, 2011), which are 
listed with a watching brief 
only. 

CSBAP: Purple moor-grass 
and rush-pastures are 
priority habitats, although it 
is the richer M23a 
vegetation, which is 
described. 

High Stands of M23 are found in 
valley bottoms, from near 
the bothy, down the more 
gentle slopes to the lower 
levels of the study area 
adjacent to watercourses 
and the existing estate 
track. 

Local 

Marsh / 
marshy 
grassland 

MG10 Holcus 
lanatus – 
Juncus effusus 
rush-pasture 

Annex I: - 

SBL: -  

CSBAP: - 

Moderate MG10 has limited species 
diversity and ecological 
value and is not a 
conservation priority. 

Less than 
Local 

Scrub – dense 
/ continuous 

W23 Ulex 
europaeus - 
Rubus 
fruticosus 
agg. Scrub 

Annex I: - 

SBL: -  

CSBAP: - 

- W23 has limited species 
diversity and ecological 
value and is not a 
conservation priority. 

Less than 
Local 

Phase 1 Habitat / NVC 
Community 

Potential Conservation 
Status  

Potential 
GWDTE 
Status 

Comments Ecological 
Value 

Tall herb and 
fern - non 
ruderal 

U16 Luzula 
sylvatica-
Vaccinium 
myrtillus tall-
herb 
community 

Annex I: - 

SBL: U16 is not a 
conservation priority in its 
own right but can support 
species of conservation 
interest, notably in 
inaccessible locations such 
as inland rock outcrop and 
scree habitats, which is 
listed as a habitat on which 
negative impacts should be 
avoided. However, this 
specific category is absent 
from the study area. 

CSBAP: - 

- The U16 community found 
on site is very small in size 
(0.06ha) and isolated from 
other U16 communities in 
the local vicinity. The 
assemblage of the stand is 
considered to be species 
poor. 

Less than 
local 

Wet dwarf 
shrub heath 

M15 Scirpus 
cespitosus1 – 
Erica tetralix 
wet heath 

Annex I: 4010 Northern 
Atlantic wet heaths with 
Erica tetralix. 

SBL: M15 is included in the 
priority habitat description 
for both blanket bog and 
upland heathland 
(Maddock, 2011).  

CSBAP: Upland heaths. 

Moderate Largest NVC community 
within study area and 
present on both shallower 
and deeper peat. Can be 
indicative of transisiton 
from blanket bog habitats 
towards drier 
communities folowing 
dewatering and / or 
negative pressures on the 
habitat.  

Condition is considered to 
be relatively poor, given 
historical land 
management and deer 
grazing and poaching 
pressures. Poor condition 
demonstrated by areas of 
bare peat, peat gullies and 
hagging indicative of 
erosion and degradation. 

Regional 

Wet modified 
bog 

M25 Molinia 
caerulea – 
Potentilla 
erecta mire 

Annex I: 7130 Blanket bogs 
(on peat deeper than 
0.5m). 

SBL: M25 is included in the 
priority habitat description 
for blanket mire (Maddock, 
2011) 

Moderate A relatively small area 
located on the outer reach 
of the study area. 
Condition seen to be poor 
due to historical burning 
practices. 

Local 
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Phase 1 Habitat / NVC 
Community 

Potential Conservation 
Status  

Potential 
GWDTE 
Status 

Comments Ecological 
Value 

CSBAP: Purple moor-grass 
and rush-pastures. 

Key Potential Conservation Priority: 

Annex I - Potential Annex I habitat 

SBL – Potential Scottish Biodiversuity List prioirty habitat 

CSBAP – Caithness and Surtherland Biodiversity Action Plan habitat 

Annex 1 Habitats 

8.5.75 Some NVC communities can correlate to Annex I habitat types, designated under the Habitats Directive. 
However, although an NVC community may align with an Annex I habitat type, this does not necessarily mean 
that a specific stand of such an NVC community qualifies as Annex I habitat. Various factors, including habitat 
quality, coverage, regionality and substrate, are all factors that need to be considered in this respect. 

8.5.76 NVC survey data and field observations have been compared to JNCC Annex I habitat classifications and 
descriptions (Maddock, 2011). Vegetation within the study area which could be considered Annex I habitats are 
also summarised in Error! Reference source not found.. 

8.5.77 The extents and, due to historical estate management and deer pressures (i.e. ground poaching and grazing), 
often relatively low quality and degraded nature of these potential Annex I habitats within the study area mean 
that none are considered to be of more than Council area value. Full details and discussion of Annex I habitat 
types present with the NVC study area are provided within Technical Appendix 8.2. 

Notable Species of Plant 

8.5.78 Although the nationally scarce species Alpine bearberry is found within localised areas of the H17 communities 
across the upper plateaus of the site, this species is not considered to be at risk. It does, however, have a 
restricted range and in the UK is found almost exclusively at higher altitudes in the Highlands. Despite being a 
nationally scarce species it is not offered any special conservation protection (the IUCN list it as a species of 
“least concern”), although its restricted range and preferred habitat indicate that stands of this species should 
be considered to be of Local value.  

Protected Species, Species Groups & Fish 

8.5.79 Table 8.8 presents a summary of each species or species group, their conservation priority, a brief summary of 
condition and an evaluation in terms of ecological value.  

Table 8.8: Species Evaluation Summary 

Species / 
Species 
Group 

Legal / Conservation Status Comments Ecological 
Value 

Otter Euopean Protected Species  

Schedule 5 WCA 

SBL listed 

CSBAP listed 

Limited signs indicative of otter were found and these were 
all concentrated along the lower reaches of the study area, 
i.e. lower reach of the Kintradwell Burn and the Loth Burn. 
Signs recorded included spraints and hovers, with no other 
signs found. 

Local 

Water 
vole 

Schedule 5 WCA 

SBL listed 

No evidence to suggest the presence of water vole was 
identified during the survey. 

Less than 
Local 

Species / 
Species 
Group 

Legal / Conservation Status Comments Ecological 
Value 

CSBAP listed 

Badger Protection of Badgers Act 
1992 (amended by the WANE 
Act in Scotland) 

Despite there being suitable habitat for badger along the 
lower parts of the study area, no signs indicative of badger 
activity were found during the survey. 

Less than 
Local 

Pine 
marten 

Schedule 5 WCA 

SBL listed 

CSBAP listed 

Despite there being some suitable habitat for pine marten 
along the lower parts of the study area, no signs indicative 
of their activity were found during the survey. 

Less than 
Local 

Reptiles Limited protection under the 
WCA 

SBL listed 

CSBAP listed 

There was found to be a lack of suitable habitat and limited 
food resources across the upper parts of the site, and it is 
considered unlikely that reptiles, such as adder, are present 
in the upland areas of the site and only limited and localised 
potential in the more southern parts of the site. 

Local 

Bats Euopean Protected Species  

SBL listed 

CSBAP listed 

Activity surveys found very limited activity for bats in the 
open ground on the upper plateaus in proximity of the 
Proposed Development array. Activity levels at turbine 
locations was dominated by common pipistrelle, although 
the number of passes was considered to be low. Higher 
levels of activity, as well as passes from Myotis spp., were 
recorded by detector located in areas of higher habitat value 
for bats such as by watercourses (as would be expected), 
although activity was still considered to be limited. 

Activity was higher and species composition more varied 
along the lower reaches of the site, particualrly near the 
estate buildings and the riparian woodland and watercourse 
habitats of the lower Kintradwell Burn. Although, as the 
access track was moved to open habitats within adjacent 
improved grassland fields, effectively bypassing the estate 
buildings and riparian woodland habitats there, activity 
levels were found to be reduced significantly. 

Noteworthy registrations of six passes from Nathusius‘ 
pipistrelle were recorded on two seperate dates. This 
species is at the northern reach of it’s UK species 
distribution. 

Local 

Fish  

(Atlantic 
salmon 
and sea 
trout) 

Schedule 3 of the 
Conservation (Natural 
Habitats, &c.) Regulations 
1994 (as amended) – salmon 
and in freshwater only 

SBL listed 

The Kintradwell Burn was found to have no natural barriers 
aside form the upper headwaters. Sea trout may have 
access as far as the Kintradwell hydro scheme and much of 
the Burn has good quality habitat for trout. Trout and 
european eel were identified during the elctrofishing 
survey. 

The fish community of Loth Burn comprises Atlantic salmon, 
brown trout and European eels. Salmon and eels were 
restricted to the lowermost survey site (i.e. at the waterfall 
at the village of Lothbeg). 

Local 
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Future Baseline 

8.5.80 The site is likely to currently support species at or near to carrying capacity with historical management practices 
and deer/livestock pressures having facilitated what appears to be the degrading condition of much of the 
habitat found within the upper slopes of the study area. This means that a net increase in species population 
numbers would not be expected, should the Proposed Development not go ahead, and a continued depletion of 
the habitats on the upper slopes through dewatering processes and the erosion/desiccation of areas of exposed 
peat leading to further reduction in the quality of the mire.  

8.5.81 Other changes over time may occur as a result of climatic change; these are difficult to predict but are likely to 
involve increased precipitation and gradual increases in average temperatures. Some change in the vegetation 
assemblage is likely to occur as a result of these changes. 

8.6 Likely Effects 
8.6.1 This section provides an assessment of the likely effects of the Proposed Development on the IEFs identified 

through the baseline studies. The assessment of effects is based on the development description outlined in 
Chapter 2: Proposed Development and is structured as follows: 

• Construction effects; 

• Operational effects; and 

• Cumulative effects. 

8.6.2 The consent being sought for the Proposed Development is in-perpetuity. However, in the event that the 
development was to be decommissioned in the future, the effects arising from decommissioning are considered 
to be the same or less significant than those arising from the construction phase.  

Design and Layout Considerations 

8.6.3 The ecological baseline has been considered throughout the design process for the Proposed Development (see 
Chapter 3 Design Evolution and Alternatives), including design meetings where representatives of each specialist 
subject provided input to subsequent design iterations. This was with an aim to either eliminate or reduce the 
potential for any significant effects on receptors and following the “mitigation hierarchy” as described in CIEEM 
guidance (CIEEM 2018). The mitigation hierarchy follows a sequence of avoidance, mitigation, compensation 
and enhancement measures to be identified as part of any EcIA project. Ecological and hydrogeological factors 
taken into account throughout the design process for the Proposed Development included the following: 

• A minimum 50m buffer for any infrastructure or construction activity around all watercourses, except where 

watercourse crossings/upgrading works are required. The design process has actively minimised the number 

of watercourse crossings required for associated infrastructure; 

• Avoidance of areas of deeper peats (i.e. areas of >1m depth), habitats of significant conservation value and 

consideration of areas with the potential to support protected species in relation to the location of turbines 

and associated infrastructure, as far as practicable;  

• Minimising the impacts on areas of deeper peats, habitats of local or higher value and areas with a high 

potential to support protected species from the location of the borrow pit search area, through an iterative 

process:  

o Though areas of granite to the east of the site may yield better deposits, its distance from site infrastructure 

and the requirement for additional access track and use of the A9 public road makes it far less favourable 

an option. This area would also have more of a visual impact here, as well as there being far more 

challenging topography making it a less viable option. 

o Of the proposed search areas, the final search area is the most accessible while also having shallower peat, 

as defined from Stage 1 and Stage 2 peat probing surveys. 

o Berriedale sandstone is considered to be a good potential source for useable material, and there is a large 

area of this split by the proposed access track. 

o Areas indicating conglomerate or Kildonan psammite formations were discounted as they are considered 

unlikely to yield useable material. This leaves a large area of Berriedale sandstone to the west (as described 

above) and various other bedrock types to the east and south of the site. 

• Minimising the take of potential GWDTEs, even though these have subsequently been assessed as 

predominantly surface water fed. 

Project Assumptions 

8.6.4 In line with current CIEEM guidelines, the assessment of likely effects is carried out in the presence of standard 
mitigation measures. The following good practice and mitigation measures will be applied to the project during 
construction to ensure that any effects on IEFs are reduced:  

• Design mitigation has included the following measures: 

 Existing tracks have been used where possible, in order to reduce the footprint of the Proposed 

Development and to limit the number of watercourse crossings as far as practicable. Some localised 

upgrading is required to ensure a minimum 4.5m (4m running width with 0.25m shoulders on either 

side), with some local widening on corners and passing places; 

• The use of floating roads and consideration of piled turbine foundations (where practicable) in areas of 

deeper peat is proposed in order to mitigate for potential hydrological impacts on peaty substrates and 

wider, connected vegetation: 

 any watercourse crossings will be designed to enable passage by fish, i.e. will avoid perched inverts that 

will be sufficiently large for fish passage and to avoid problems with flow rates being too fast for fish to 

swim against; 

 the presence of potential GWDTEs has informed the site layout, which has maximised distances to such 

features as far as possible (see above). Although the potential GWDTEs have been assessed as either 

being non-GWDTE or having a low dependency on groundwater, these surface-water dependent habitats 

still present a potential engineering constraint and some precautions will therefore be taken, which may 

include cross-drains or culverts to maintain hydrological connectivity (please see Chapter 10: Hydrology 

for further details); 

 electrical infrastructure cabling will be installed alongside tracks, wherever possible, to further minimise 

any risk of habitat loss; 

 turbines have been sited at least 50m from any areas of standing water and watercourses; and 

 turbines and infrastructure have also been sited to avoid areas of blanket bog or heath habitat as far as 

practicable and the design also sought to minimise the take of areas of potential GWDTEs, even though 

these have subsequently assessed as predominantly non-groundwater dependent.  

• The Developer will appoint a suitably qualified ECoW prior to the commencement of any construction 

activities take place. The ECoW will be present and oversee all construction activities as well as providing 

toolbox talks to all site personnel with regards to priority species and habitats, as well as undertaking 

monitoring works, oversee the relocation of any significant stands of nationally important species of plants 

and briefings to relevant staff and contractors as appropriate. 

• A Species Protection Plan (SPP) will be produced and agreed prior to construction commences and then 

implemented during the construction period. The SPP will detail measures to safeguard protected species 

known to be in the area and will include for pre-construction surveys for protected species, complimenting 

the seasonality of the construction start date) as well as ensuring the use of Best Practice measures during 
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all construction activities (such as sensitive lighting, ramps exiting open excavations, etc.). The SPP will 

describe the process to be followed in the case that new protected species are recorded on site that will 

therefore also need to be protected during construction works, as well ensuring the implementation of 

effective toolbox talks to raise awareness of site personnel to sensitive ecological receptors on site. 

• In order to prevent pollution of watercourses within the site (with particulate matter or other pollutants 

such as fuel), best practice techniques will be employed. These are outlined in Chapter 10: Geology, 

Hydrology and Hydrogeology and will include:  

 For water crossings: buffer strips around sections of track adjacent to watercourse crossings; and bund 

and embankment features to be implemented. 

 For tracks: camber in track design; trackside drains, e.g. infiltration trenches with check dams; routine 

maintenance of tracks; cross drains at regular intervals along access tracks; and check dams will be 

installed immediately above cross drain inlets. 

 General drainage: no direct discharges of water from works areas to existing drainage channels or surface 

watercourses; drainage will be directed to infiltration trenches, settlement swales or lagoons. 

• Full details of construction mitigation measures will be provided in a Construction Environment 

Management Plan (CEMP) to be agreed with THC, in consultation with NS and SEPA, post-consent but prior 

to the development commencing. An Outline CEMP is provided as Technical Appendix 2.1. 

Scoped Out Ecological Features 

8.6.5 Following the collation of the baseline data, including desk study and field survey data, and following the design 
mitigation and those measures described in the design layout considerations (see Section 8.6.3) and project 
assumptions sections (see Section 8.6.4), several potential effects on ecological features can be scoped out of 
further assessment, as described in the sections below. This is based on professional judgement and experience 
from other relevant projects in this region.  

Designated Sites 

8.6.6 The Ballinreach Coastal Gorges SSSI is located approximately 1.4km to the north-east of the access point at the 
A9 road, Loth Gorges SSSI is located approximately 3.5km to the north-east of the site access from the access at 
the A9 road, and Carol Rock SSSI site is located approximately 4.6km to the west of the nearest part of the site 
boundary, respectively. In all three cases ecological designated features comprise upland birch woodland. Due 
to the separation distance from the site, no pathway for effects from the Proposed Development on either SSSI 
has been identified, and these three SSSIs are therefore scoped out of the assessment.  

8.6.7 The Caithness and Sutherland Peatlands SAC, Special Protected Area (SPA) and Ramsar wetland as well as the 
overlapping Coir’ an Eoin SSSI are located approximately 4.1km to the north-west of the nearest part of the site 
boundary. This collection of designated sites are recognised for supporting habitats, such as blanket bog and 
upland birch woodland, as well as upland waders and otter. Although otter could potentially travel this distance, 
the nearest conglomerate part of the SAC is located within a different water catchment (i.e. the River Brora 
catchment, while the site lies within the Brora Coastal catchment) and there are significant geographical barriers 
across higher, open ground and so this is considered highly unlikely. Avian receptors potential for connectivity 
with the Proposed Development are discussed in full within Chapter 9: Ornithology, but due to the distance from 
the site it is considered to be scoped out of the assessment due to lack of connectivity with the terrestrial ecology 
qualifying features.  

Potential GWDTEs 

8.6.8 Areas of potential GWDTEs were initially defined in terms of their NVC community and cross-referenced with 
SEPA criteria (SEPA, 2017), but it is important to recognise that GWDTE potential does not necessarily relate to 
ecological value and has not been used to determine conservation importance in this assessment. In summary, 
the GWDTE assessment concludes that areas of potential GWDTE at the site are not sustained by groundwater 
but by surface water. Safeguards, however, remain incorporated into the site design to maintain existing surface 

water flow paths so that existing habitats are sustained. However, SEPA guidance requires an assessment of 
GWDTEs to be completed as part of an EIA report; this is described in Chapter 10: Geology, Hydrology and 
Hydrogeology and the supporting Technical Appendix 10.3 and summarised in Paragraph 8.5.40-8.6.43.  

Habitats 

8.6.9 The habitats present and their respective areas are presented in Table 8.6. Estimates of direct and indirect 
habitat losses from the Proposed Development are presented in Table 8.10. An estimated total of 9.5ha of 
habitat would be directly lost due to the Proposed Development.  

8.6.10 Coniferous plantation woodland constitutes 5.34ha or 0.51% of the study area, 0.15% of which consists of young 
plantation woodland. These habitats are considered to be of a low conservation value and would, therefore, not 
be subject to significant ecological effects by the Proposed Development. A small area (1.05ha, 0.1% of the study 
area) of semi-natural broadleaved woodland is located to the north-east of the edge of the lower access track 
(220m into the site from the A9 public road). Although this area of broadleaved woodland habitat may have 
some ecological value, the access track footprint overlies a small corner of this area with total habitat loss 
equating to less than 0.01ha (direct and indirect habitat loss). As such, coniferous plantation and semi-natural 
broadleaved woodland are scoped out of the assessment.  

8.6.11 Dense continuous scrub constitutes 6.44ha of the total study area and although such habitat may help form part 
of the wider habitat corridor for commuting species across the site it remains to be considered to be of local 
ecological value, at best. Given the very small area of scrub expected to be lost to the Proposed Development 
footprint (i.e. <0.01ha) scrub is scoped out of the assessment.  

8.6.12 Within the study area, marshy grassland habitats consist of both M23 and MG10 NVC communities. M23 is a 
rush-dominated community that tends to have low species richness and is considered to be generally of low 
ecological value. The MG10 community is a common grassland community, although dominated by Yorkshire 
fog (Holcus lanatus) with some soft-rush (Juncus effusus). Combined, M23 and MG10 form 5.4ha (0.51% of the 
study area). As such, marshy grassland is scoped out of the assessment.  

8.6.13 A number of habitats are identified as being of local importance, or lower, at the site due to their intrinsic value 
by aligning with Annex I or SBL priority habitat descriptions or by not being listed. However, as they consist of 
such small areas within the study area, any direct or indirect effects on the habitat are considered to be so minor 
or outwith the EZoI of the Proposed Development footprint (please see habitat loss calculations in Table 8.10) 
that they are scoped out of this assessment. These habitats include; continuous bracken (U20), acid grassland 
(U4, U5, U6), dry dwarf shrub heath excluding H17 (i.e. H10, H12, H18, H22 communities), basic flush (M10), 
basin mire fen (M6) and game crop (GC). In addition, an area of bryophyte-dominated spring (M32) is shown to 
have no direct habitat loss but is expected to indirectly lose 0.01ha due to proximity to infrastructure. Such areas 
would be protected through micro-siting measures ensured through the presence of an Ecological Clerk of Works 
(ECoW) and the project assumptions (see Sections 8.6.3 and 8.6.4). 

8.6.14 With the exception of H17 dry dwarf shrub heath, M15 wet dwarf shrub heath and blanket bog (formed of M2, 
M3, M17, M19, M20 NVC communities), all other habitats that are considered to be of less than local ecological 
value and sensitivity have been scoped out of the assessment. 

Notable Species of Plant 

8.6.15 Although Alpine bearberry has been identified within localised stands of H17 community within the study area, 
it is considered to be of Local importance and the extent of potential loss of this species is considered to be very 
low (direct habitat loss for H17a is estimated to be 0.41ha in total) and therefore there are no significant impacts 
anticipated on this species as a result of the Proposed Development and so Alpine bearberry is scoped out of the 
impact assessment. 

Protected Species 

8.6.16 Section 8.6.4 Design and Layout Considerations 

8.6.17 The ecological baseline has been considered throughout the design process for the Proposed Development (see 
Chapter 3 Design Evolution and Alternatives), including design meetings where representatives of each specialist 
subject provided input to subsequent design iterations. This was with an aim to either eliminate or reduce the 
potential for any significant effects on receptors and following the “mitigation hierarchy” as described in CIEEM 
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guidance (CIEEM 2018). The mitigation hierarchy follows a sequence of avoidance, mitigation, compensation 
and enhancement measures to be identified as part of any EcIA project. Ecological and hydrogeological factors 
taken into account throughout the design process for the Proposed Development included the following: 

• A minimum 50m buffer for any infrastructure or construction activity around all watercourses, except where 

watercourse crossings/upgrading works are required. The design process has actively minimised the number 

of watercourse crossings required for associated infrastructure; 

• Avoidance of areas of deeper peats (i.e. areas of >1m depth), habitats of significant conservation value and 

consideration of areas with the potential to support protected species in relation to the location of turbines 

and associated infrastructure, as far as practicable;  

• Minimising the impacts on areas of deeper peats, habitats of local or higher value and areas with a high 

potential to support protected species from the location of the borrow pit search area, through an iterative 

process:  

o Though areas of granite to the east of the site may yield better deposits, its distance from site infrastructure 

and the requirement for additional access track and use of the A9 public road makes it far less favourable 

an option. This area would also have more of a visual impact here, as well as there being far more 

challenging topography making it a less viable option. 

o Of the proposed search areas, the final search area is the most accessible while also having shallower peat, 

as defined from Stage 1 and Stage 2 peat probing surveys. 

o Berriedale sandstone is considered to be a good potential source for useable material, and there is a large 

area of this split by the proposed access track. 

o Areas indicating conglomerate or Kildonan psammite formations were discounted as they are considered 

unlikely to yield useable material. This leaves a large area of Berriedale sandstone to the west (as described 

above) and various other bedrock types to the east and south of the site. 

• Minimising the take of potential GWDTEs, even though these have subsequently been assessed as 

predominantly surface water fed. 

8.6.18 Project Assumptions describes the best practice and reasonable precautions that are proposed to be established 
prior to any construction works taking place in order to best safeguard protected species from any potential 
significant effects as a result of the Proposed Development. A Species Protection Plan (SPP) forms the primary 
mechanism by which this will be done and will be agreed with key consultees in advance of any construction 
works commencing.  

Otter 

8.6.19 Signs of limited otter activity were found along the lower reaches of the Kintradwell Burn, with six sprainting 
sites identified indicating that otters are active in the area, although they appear to only use the site for limited 
commuting and foraging, and no resting places were recorded. Further sprainting was found along the lower 
reaches of the Clynemilton and Loth Burns, both watercourses demarking the lower western and eastern site 
boundaries, respectively. All new infrastructure is buffered from watercourses by a minimum of 50m where 
appropriate, with the exception of water-crossings and re-surfacing or widening works to existing tracks. Otter 
is therefore scoped out of the assessment. 

8.6.20 The additional measures ensured by the SPP (see Section 8.6.4 Design and Layout Considerations 

8.6.21 The ecological baseline has been considered throughout the design process for the Proposed Development (see 
Chapter 3 Design Evolution and Alternatives), including design meetings where representatives of each specialist 
subject provided input to subsequent design iterations. This was with an aim to either eliminate or reduce the 
potential for any significant effects on receptors and following the “mitigation hierarchy” as described in CIEEM 
guidance (CIEEM 2018). The mitigation hierarchy follows a sequence of avoidance, mitigation, compensation 
and enhancement measures to be identified as part of any EcIA project. Ecological and hydrogeological factors 
taken into account throughout the design process for the Proposed Development included the following: 

• A minimum 50m buffer for any infrastructure or construction activity around all watercourses, except where 

watercourse crossings/upgrading works are required. The design process has actively minimised the number 

of watercourse crossings required for associated infrastructure; 

• Avoidance of areas of deeper peats (i.e. areas of >1m depth), habitats of significant conservation value and 

consideration of areas with the potential to support protected species in relation to the location of turbines 

and associated infrastructure, as far as practicable;  

• Minimising the impacts on areas of deeper peats, habitats of local or higher value and areas with a high 

potential to support protected species from the location of the borrow pit search area, through an iterative 

process:  

o Though areas of granite to the east of the site may yield better deposits, its distance from site infrastructure 

and the requirement for additional access track and use of the A9 public road makes it far less favourable 

an option. This area would also have more of a visual impact here, as well as there being far more 

challenging topography making it a less viable option. 

o Of the proposed search areas, the final search area is the most accessible while also having shallower peat, 

as defined from Stage 1 and Stage 2 peat probing surveys. 

o Berriedale sandstone is considered to be a good potential source for useable material, and there is a large 

area of this split by the proposed access track. 

o Areas indicating conglomerate or Kildonan psammite formations were discounted as they are considered 

unlikely to yield useable material. This leaves a large area of Berriedale sandstone to the west (as described 

above) and various other bedrock types to the east and south of the site. 

• Minimising the take of potential GWDTEs, even though these have subsequently been assessed as 

predominantly surface water fed. 

8.6.22 Project Assumptions), complimented by pre-construction survey checks, will ensure the avoidance of any 
significant impacts on otter that may have developed more interest in the area since the baseline assessment 
was made. 

Water Vole 

8.6.23 No evidence to suggest the presence of water vole was identified during the protected mammals survey. The 
lower reaches of the Loth Burn, the Kintradwell Burn and the Clynemilton Burn were found to have suitable 
embankments for water vole to build burrows, or holes that could be used by water vole, were found to be fast-
flowing. Water vole is therefore scoped out of the assessment. However, all infrastructure is buffered from 
watercourses by a minimum of 50m, with the exception of water-crossings and upgrading works to existing 
tracks. The additional measures ensured by the SPP, complimented by pre-construction surveys, will ensure the 
avoidance of any significant impacts on water vole that may move into the area in the interim period.  

Badger 

8.6.24 Badger are scoped out of this assessment. No records of badger were returned during the external data desk 
study and no evidence of badger activity was found during the protected species survey. Despite the lack of 
evidence of badger activity within the site boundary, they are likely to be present within areas of suitable habitat 
in the wider area. As such, the additional measures ensured by the SPP, complimented by pre-construction 
survey checks, will ensure the avoidance of any significant impacts on badger that may move into the area in the 
interim period. 

Pine Marten 

8.6.25 Pine marten are scoped out of this assessment. The only records of pine marten returned during the desk study 
were from the 2010 reports submitted as part of the Kintradwell hydro scheme application, which found prints 
and scats attributed to this species during an initial survey and then no signs on a subsequent targeted survey. 
Despite the lack of evidence indicative of pine marten within the site boundary during the baseline survey, they 
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are likely to be present within areas of suitable habitat in the wider area and may still make use of parts of the 
site. As such, the measures outlined within the SPP, complimented by pre-construction survey checks, will ensure 
the avoidance of any significant impacts on pine marten that may move into the area in the interim period.  

Reptiles 

8.6.26 Reptiles are also scoped out of the assessment. Incidental records were made of several common lizard during 
the bat surveys undertaken in 2019. No incidental records of adder were logged throughout all of the survey 
work completed, although two records of adder were identified within 2km of the site boundary during the desk 
study external data search (see Technical Appendix 8.1), the closest being located 350m to the north of the site 
boundary and recorded in 2015. Furthermore, the majority of the development site for the main array 
constitutes unsuitable habitat for reptiles. Although, there are areas of more suitable reptile habitat located on 
the lower slopes and level ground for the access track (2.15km of which consists of upgrading works to existing 
track), the measures ensured by the SPP (see Section 8.6.4) and a dedicated reptile pre-construction survey 
completed by the ECoW will ensure the avoidance of any intentional or reckless killing or injuring of reptiles and 
to protect any hibernaculum found during the construction phase.  

Bats 

8.6.27 Bats are scoped out of the assessment. Overall, the habitats present within the proposed turbine array were of 
low suitability for bats with the most suitable features consisting of small upland watercourses. These 
watercourses were suboptimal due to the lack of significant riparian vegetation (trees and scrub). Habitat 
suitability within the access track corridor was comparatively high, particularly within the lowland sections of 
the site close to the coast. Initial habitat assessments identified no significant roost features within the turbine 
envelope. The Kintradwell bothy was subject to roost emergence surveys and a single common pipistrelle was 
confirmed to be using the building as a non-breeding summer roost, but the final site design resulted in the 
nearest infrastructure (access track) being located 335m away and just under 2km to the nearest turbine and so 
it is located beyond potential disturbance distance. 

8.6.28 The Turbine Envelope supported comparatively very low activity rates, especially during spring and autumn. The 
species assemblage was dominated by common pipistrelle, although soprano pipistrelle, Myotis sp. and brown 
long-eared bat were also recorded. Bat activity was overwhelmingly concentrated along watercourses and not 
at turbine locations. Activity surveys identified relatively high levels of activity at a number of locations within 
the access track corridor although the highest activity was at Kintradwell Farm ponds, which was subject to 
survey during spring only and does not lie within the access track corridor or potential disturbance distance of 
any construction works. Activity was primarily from common pipistrelle, although activity from soprano 
pipistrelle, brown long-eared bat, Myotis sp. and a small number of Nathusius’ pipistrelle flights was also 
recorded within the access track corridor. Pipistrelle species are assessed to be at high risk from wind turbines 
primarily due to their use of open habitats and their fast flight speed. However, the very low levels of activity 
within the Turbine Envelope and in particular at turbine locations, suggests that the proposed turbines are 
unlikely to have anything more than a negligible effect on local bat populations.  

8.6.29 The lower access track route avoids the lowland habitats and linear features that may be of interest to bats, with 
the proposed route being located in open ground and away from any features that may be attractive to bats. As 
such, following the measures outlined within the SPP outlined in in Section 8.6.4, in particular the use of sensitive 
lighting, will ensure the avoidance of any impacts on bats that may make use of the lower reaches of the site 
during the construction period. 

Fish 

Fish are scoped out of the assessment. Atlantic salmon were not found in the Kintradwell 
Burn during the fish survey (as was the case with the 2010 fish surveys undertaken in 
relation to the Kintradwell hydro scheme). Although the Kintradwell Burn provides good 
quality habitat for trout and pockets of potential spawning habitat are widespread. While 
watercourses within the main development site drain into the Kintradwell Burn and the 
Sletdale Burn, both watercourses have been found to not support salmon, though trout and non-salmonid fish 
species were found to be present. The sensitivity of the watercourses as an aquatic habitat is fully acknowledged, 
but the mitigation listed in Section 8.6.4 Design and Layout Considerations 

8.6.30 The ecological baseline has been considered throughout the design process for the Proposed Development (see 
Chapter 3 Design Evolution and Alternatives), including design meetings where representatives of each specialist 
subject provided input to subsequent design iterations. This was with an aim to either eliminate or reduce the 
potential for any significant effects on receptors and following the “mitigation hierarchy” as described in CIEEM 
guidance (CIEEM 2018). The mitigation hierarchy follows a sequence of avoidance, mitigation, compensation 
and enhancement measures to be identified as part of any EcIA project. Ecological and hydrogeological factors 
taken into account throughout the design process for the Proposed Development included the following: 

• A minimum 50m buffer for any infrastructure or construction activity around all watercourses, except where 

watercourse crossings/upgrading works are required. The design process has actively minimised the number 

of watercourse crossings required for associated infrastructure; 

• Avoidance of areas of deeper peats (i.e. areas of >1m depth), habitats of significant conservation value and 

consideration of areas with the potential to support protected species in relation to the location of turbines 

and associated infrastructure, as far as practicable;  

• Minimising the impacts on areas of deeper peats, habitats of local or higher value and areas with a high 

potential to support protected species from the location of the borrow pit search area, through an iterative 

process:  

o Though areas of granite to the east of the site may yield better deposits, its distance from site infrastructure 

and the requirement for additional access track and use of the A9 public road makes it far less favourable 

an option. This area would also have more of a visual impact here, as well as there being far more 

challenging topography making it a less viable option. 

o Of the proposed search areas, the final search area is the most accessible while also having shallower peat, 

as defined from Stage 1 and Stage 2 peat probing surveys. 

o Berriedale sandstone is considered to be a good potential source for useable material, and there is a large 

area of this split by the proposed access track. 

o Areas indicating conglomerate or Kildonan psammite formations were discounted as they are considered 

unlikely to yield useable material. This leaves a large area of Berriedale sandstone to the west (as described 

above) and various other bedrock types to the east and south of the site. 

• Minimising the take of potential GWDTEs, even though these have subsequently been assessed as 

predominantly surface water fed. 

8.6.31 Project Assumptions(i.e. the pollution protection guidelines and measures to be outlined in the CEMP) will 
ensure the avoidance of any degradation of water quality and/or impacts on fish populations. This is of particular 
relevance when considering watercourse crossings, of which there are five proposed (detailed in Technical 
Appendix 10.4).  

Fungi 

8.6.32 The SBL includes for a large number of fungi, 65 species of which are considered to be threatened in Scotland 
(i.e. vulnerable, endangered or critically endangered), noted as needing to avoid negative impacts and 
conservation action being required. The Caithness Biodiversity Group list 19 sites considered to be of importance 
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to fungi in the region of Caithness and Sutherland, none of which are located within proximity of the site. 
Although, there is only one species of fungi listed on Schedule 8 of the WCA, oak polypore (Piptoporus quercinus), 
and has only been identified at one location in south-west Scotland within the region of Dumfries and Galloway. 

8.6.33 While no dedicated fungi survey was undertaken at the site, the nature and historical management of the estate 
for hunting means that the ground conditions have experienced cyclical muirburn practices. An essential part of 
typical fungal nutrient cycling has been found to be altered after fire leading to changes in decomposition rates 
(Lindsay et al., 1988). The nutrient release from ash deposits following burning is found to increase the pH of 
surface substrate layers, improving conditions for bacterial development rather than fungal decay (Fraser 1948, 
as cited in Lindsay et al., 1988). 

8.6.34 The vast majority of the site is located on upland habitats, and the majority of the lower sections of access track 
are sited on existing estate tracks scheduled for upgrading works with the exception of the first c.780m of track 
from the public carriageway entrance which is situated on improved grassland considered unsuitable to support 
noteworthy stands of priority species of fungi. As there are no areas of grasslands and/or woodlands that would 
be expected to support priority species of fungi in this region of Scotland and so fungi are scoped out of the 
assessment. 

Scoped in IEFs 

8.6.35 As listed in Table 8.9 the assessment of effects will be applied to IEFs that are known to be present within the 
site or surrounding area (as confirmed through survey results and consultations outlined above) and which could 
be susceptible to impacts from the Proposed Development. These comprise the Moray Firth SAC designation, 
dry dwarf shrub heath, wet dwarf shrub heath and blanket bog. 

Table 8.9: IEFs Brought Forward to Assessment 

IEF Nature 
Conservation 
Value 

Comments 

Moray Firth 
SAC 

International The Moray Firth SAC is a marine designation that is just under 151,274ha in size 
and is located adjacent to the south-eastern application boundary, with the 
designation boundary following the Dornoch Firth coastline, parralel with the 
A9 road.  
 
The SAC is partly designated for supporting the Annex 1 habitat sub-tidal 
sandbanks (which are slightly covered by sea water all the time) but primarily 
due to its population of bottenose dolphin. Both of these features are currently 
assessed as being in favourable maintained condition, with bottlenose dolphin 
last assessed in 2016 and the sub-tidal sandbanks feature in 2004. Neither of 
the SAC qualifying features is currently considered to experience negative 
pressures. 
 
As a Natura designated site, and given proximity to the Proposed Development 
boundary, the Moray Firth SAC is considered to be of international value. 

Dry dwarf 
shrub heath 
(H17) 

Regional Dry dwarf shrub heath makes up 91.96ha (8.73%) of the total study area and is 
formed of the H10, H12, H17, H18 and H22 NVC communities. The H10 and 
H17 communities  constitute >96% of the overall dry dwarf shrub heaths within 
the study area. Species diversity is noticably low across much of this habitat as 
a result of historical land management pressures (i.e. muirburn). With the 
exception of the eastern, upper slope of the upper-most sections of the 
existing track, all areas of dry dwarf shrub heath are located across the upper 
northern parts of the development area. The H17 community also supports the 
Nationally scarce Alpine bearberry.  
 
Although it is degraded in nature in parts, due to historical management and 
deer pressures, the dry dwarf heath shrub habitat present aligns with SBL and 

IEF Nature 
Conservation 
Value 

Comments 

Caithness and Sutherland BAP priorities and is considered to be of regional 
value in the context of the site. 

Wet dwarf 
shrub heath 

Regional The majority of the study area consists of wet dwarf shrub heath (D2), formed 
of M15 vegetation community and associated sub-communities, located on 
both shallow and deeper areas of peat (totalling 594ha/56.37% of the study 
area). Areas of M15 lying on deeper peat have modified over time from 
pressure from deer and muirburn practices. Dominant species can vary but the 
M15 on site shows frequent deergrass (Trichophorum germanicum), cross-
leaved heath (Erica tetralix) and heather (Caluna vulgaris) (see Technical 
Appendix 8.2 and Figure 8.3).  
 
Wet heath in the Highlands of Scotland has traditionally been burned in large 
swathes in order to promote fresh growth for notably deer and red grouse 
(Lagopus lagopus). Although this practice does allow vegetation recovery, 
albeit slowly, burning is considered to lead to a longer term modification of the 
habitat, species impoverishment and, ultimately, erosion of the peaty 
substrate. 
 
The M15 wet heath on site is considered to be modified, although it remains 
for the most part in reasonable condition despite evidence of management and 
deer pressures diminishing the quality in localised areas. Given the extent of 
this habitat within the study area and its potential for recovery to SBL and 
Caithness and Sutherland BAP quality upland heath habitat, wet shrub heath is 
considered to be of regional value in the context of the site.  

Blanket bog 
(mire) 

Regional Blanket bog (mire) within the study area is formed of areas of M2, M3, M17, 
M19, M20 communities and sub-communities and occupies (along with M15 
wet heath) the majority of the upper plateaus of the site. Those areas of bog 
found to support M2 and M3 communities were found within depressions and 
undulations as bog pool communities and support peat-forming species of 
sphagna.  
 
The vegetation is relatively uniform and has a modest range of species, with 
most variants in the form of lower plants such as lichens and bryophytes, likely 
as a result of the negative and degrading management of the habitats which 
have facilitated other areas to develop more towards wet heath. Areas of 
blanket bog located adjacent to slopes and, in particular, towards the more 
northern and north-western reaches of the study area has localised peat 
hagging and gullies exposing bare peat that then degrades further through 
weathering.  
 
Although it is generally degraded in nature due to historical management and 
deer pressures, the blanket bog habitat present aligns with SBL and Caithness 
and Sutherland BAP priorities and is considered to be of regional value in the 
context of the site. 

 

Habitats Regulations Appraisal (HRA) 

8.6.36 Given the Proposed Development’s proximity and aquatic connectivity via the watercourse network to the 
Moray Firth SAC, a Habitats Regulations Appraisal (HRA) is required to ensure that the integrity of the Natura 
sites will be maintained in the event that the Proposed Development were to proceed. Consideration of HRA 



Kintradwell Wind farm  

EIA Report 

 

RES 

 

Volume 2: EIA Report 25 ECOLOGY 

 

implications and the potential for adverse effects on qualifying features are considered to be necessary to 
identify the nature, extent and significance of any adverse effects and, if found, whether these are likely to 
impact the integrity of a Natura designated site.  

8.6.37 A shadow HRA is presented in full in Section 8.7 of this EcIA report, where the two Stages of the HRA process are 
mirrored to help inform the competent authority; Stage 1: screening for Likely Significant Effects (LSE), and Stage 
2: Appropriate Assessment (AA) where it is assessed whether there are to be adverse impacts on the integrity of 
a Natura site. 

Construction Effects 

8.6.38 This section provides an assessment of the likely effects of construction of the Proposed Development upon the 
scoped-in IEFs. 

Designated Sites 

Moray Firth SAC 

8.6.39 Feature Value and Status: As per Error! Reference source not found., Natura sites have international value. The 
status of both qualifying features (i.e. bottlenose dolphin and subtidal sandbanks) are currently assessed as 
‘Favourable Maintained’.  

8.6.40 Impact: The footprint of the Proposed Development does not overlap with the Moray Firth SAC and there will 
therefore not be any direct impacts on the designated features. However, there is a limited potential for any 
pollution or sedimentation discharge event to indirectly cause negative changes to the water quality of the 
coastal marine environment immediately surrounding the location where the Kintradwell Burn and the Loth 
Water (via the Sletdale Burn to the east of the site) flows into the sea. The closest point to the SAC at which any 
infrastructure is less than 50m from a watercourse is at National Grid Reference (NGR) NC 91204 08723 where 
the existing access track is scheduled for upgrading works. This section of upgrading is c.47m east of the 
Kintradwell Burn, at which point there is over 2.1km of stream prior to the burn discharging into the Moray 
coastal waters. Although there are sections of the Kintradwell Burn that flow adjacent to the stretch of access 
track due to be upgraded, the first watercourse crossing point spans the burn at NGR NC 90870 09500 which is 
situated just under 3km upstream of the Firth coastline and the SAC designation boundary. A pollution event 
would have to be significant beyond the nature of any of the proposed works to be able to cause any significant 
effect and is considered highly unlikely given the works as well as there being no need for toxic chemicals etc. as 
part of the construction process. Specific details on the required water crossings associated with the Proposed 
Development can be found in Chapter 10 and Technical Appendix 10.4. As such, the sensitivity of the coastal 
waters is considered high due to this potential link, although there is a low probability of occurrence as there is 
a considerable distance between any potential source and any potential discharge point as well as a dilution 
factor from other tributaries between the development area and the coastal waters. 

Magnitude: The SAC covers an area of circa 151,274ha. However, the vast majority of the 
designation is beyond the zone of potential hydrological connectivity and influence of the 
Proposed Development. Consideration of hydrological features throughout the Proposed 
Development design process has limited proximity of infrastructure to such features, as 
referred to above. Given the distances involved, as well as the best practice measures 
outlined in Section 8.6.4 Design and Layout Considerations 

8.6.41 The ecological baseline has been considered throughout the design process for the Proposed Development (see 
Chapter 3 Design Evolution and Alternatives), including design meetings where representatives of each specialist 
subject provided input to subsequent design iterations. This was with an aim to either eliminate or reduce the 
potential for any significant effects on receptors and following the “mitigation hierarchy” as described in CIEEM 
guidance (CIEEM 2018). The mitigation hierarchy follows a sequence of avoidance, mitigation, compensation 
and enhancement measures to be identified as part of any EcIA project. Ecological and hydrogeological factors 
taken into account throughout the design process for the Proposed Development included the following: 

• A minimum 50m buffer for any infrastructure or construction activity around all watercourses, except where 

watercourse crossings/upgrading works are required. The design process has actively minimised the number 

of watercourse crossings required for associated infrastructure; 

• Avoidance of areas of deeper peats (i.e. areas of >1m depth), habitats of significant conservation value and 

consideration of areas with the potential to support protected species in relation to the location of turbines 

and associated infrastructure, as far as practicable;  

• Minimising the impacts on areas of deeper peats, habitats of local or higher value and areas with a high 

potential to support protected species from the location of the borrow pit search area, through an iterative 

process:  

o Though areas of granite to the east of the site may yield better deposits, its distance from site infrastructure 

and the requirement for additional access track and use of the A9 public road makes it far less favourable 
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an option. This area would also have more of a visual impact here, as well as there being far more 

challenging topography making it a less viable option. 

o Of the proposed search areas, the final search area is the most accessible while also having shallower peat, 

as defined from Stage 1 and Stage 2 peat probing surveys. 

o Berriedale sandstone is considered to be a good potential source for useable material, and there is a large 

area of this split by the proposed access track. 

o Areas indicating conglomerate or Kildonan psammite formations were discounted as they are considered 

unlikely to yield useable material. This leaves a large area of Berriedale sandstone to the west (as described 

above) and various other bedrock types to the east and south of the site. 

• Minimising the take of potential GWDTEs, even though these have subsequently been assessed as 

predominantly surface water fed. 

8.6.42 Project Assumptions(and pollution protection guidelines and measures to be outlined in the CEMP) relating to 
the protection of fish and water quality, there will therefore be no impact on the designated qualifying features. 

8.6.43 Significance of Effect: Given the above consideration of sensitivity and magnitude, the effect significance is 
considered to be negligible and not significant under the EIA Regulations. 

Habitats 

8.6.44 Negative impacts on habitats may include direct losses, e.g. permanent land-take for turbine foundations and 
other infrastructure, temporary land-take for construction site compounds, as well as temporary disturbance of 
habitats within and adjacent to work areas. Negative impacts on habitats can also be indirect, e.g. through 
changed hydrological conditions, disrupted grazing levels and habitat fragmentation. 

8.6.45 The main negative effect during the construction stage of the Proposed Development will be direct habitat loss 
due to the construction of the turbines and associated tracks, hard-standings, laydown areas, compounds, 
substation and borrow pit. Much of this infrastructure will be permanent, although the temporary construction 
compound and borrow pit (and associated temporary access track) will be restored at the end of the construction 
period. Despite the restoration, and taking a precautionary approach, it is assumed for the purposes of this 
assessment that the areas of land-take for infrastructure (including the borrow pit) also represent permanent 
losses of habitat due to the complexities and timescales in re-creating habitat types such as blanket bog which 
rely on a high water table being achieved. Also, for completeness, the entire borrow pit search area has been 
buffered and taken as permanent habitat loss, despite the final area likely being significantly smaller, following 
the precautionary approach for the purposes of this assessment. 

8.6.46 For the purposes of this assessment it is assumed that wetland habitat losses due to indirect drainage effects 
may extend out to 10m from infrastructure (i.e. in keeping with indirect drainage assumptions within the carbon 
calculator). It is expected that any indirect drainage effects would only impact wetland habitats at the site, 
including the IEFs carried forwards to this assessment: blanket bog and wet heath. Although there may be some 
construction disturbance experienced by the surrounding drier habitats, such habitats are expected to recover 
relatively quickly in the short terms and, as such, no indirect drainage effects are expected to impact or alter the 
quality or composition of habitats associated with dry substrates. 

8.6.47 All habitat loss calculations are presented in Table 8.10, with the habitat IEFs brought forward for assessment 
shown in bold. Please note that a Phase 1 habitat can be a grouping of two or more NVC communities; therefore 
where loss is predicted of a Phase 1 habitat, it does not necessarily mean that all its constituent NVC communities 
will experience loss. Please therefore also refer to Table 8.11 which details the areas lost by NVC community for 
each habitat IEF brought forward to the assessment. Note that figures in the tables have been rounded up to 
two digits but calculations have been done using the unrounded figures.  

Table 8.10: Estimated loss of habitat from Proposed Development infrastructure 

Phase 1 Habitat NVC 
Community or 
Habitat Types 
Lost 

Total Phase 
1 Extent 
(ha) 

Direct 
Habitat 
Loss (ha) 

Direct Habitat 
Loss as % 
Phase 1 type 

Area of 
Direct & 
Indirect 
Loss (ha) 

% Direct 
& Indirect 
Loss 

A1.1.1 

Broadleaved woodland - 
semi-natural 

W4 1.05 <0.01 0.03 0.01 1.09 

A1.2.2 

Coniferous woodland - 
plantation 

CP, YP 5.34 <0.01 0.06 As per direct loss 

A2.1 

Scrub - dense/continuous 

W23 6.44 <0.01 0.02 As per direct loss 

B1.1/B1.2 

Acid grassland – improved 
/ semi-improved 

U4, U5 11.63 0.03 0.30 As per direct loss 

B4 

Improved grassland 

MG6, MG7 16.27 0.30 1.87 As per direct loss 

B5 

Marsh / marshy grassland 

M23, MG10 5.40 0.16 3.02 0.37 9.39 

C1.1 

Bracken - continuous 

U20 20.63 0.51 2.47 As per direct loss 

 

D1.1 

Dry dwarf shrub heath – 
acid 

H10, H12, H17, 
H18, H22 

92.71 0.42 0.45 As per direct loss 

D2 

Wet dwarf shrub heath 

M15a, M15b, 
M15d 

593.88 5.67 0.96 22.67 2.93 

E1.6.1 

Blanket bog 

M2, M3, 
M17/M15 
(mosaic) M17a, 
M17b, M19a, 
M19c, M20a 

290.55 2.47 0.85 9.78 4.47 

E2.2 

Flush and spring – basic 
flush 

M10 0.17 <0.01 0.30 <0.01 2.61 

E2.3 

Flush and spring - 
bryophyte-dominated 
spring 

M32 0.36 0.00 0.00 0.01 2.23 
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Phase 1 Habitat NVC 
Community or 
Habitat Types 
Lost 

Total Phase 
1 Extent 
(ha) 

Direct 
Habitat 
Loss (ha) 

Direct Habitat 
Loss as % 
Phase 1 type 

Area of 
Direct & 
Indirect 
Loss (ha) 

% Direct 
& Indirect 
Loss 

E3.2 

Fen – basin mire 

M6 2.71 0.01 0.40 0.07 2.60 

Game Crop (non-Phase 1) GC 4.14 0.09 2.19 As per direct loss 

8.6.48 Table 8.11 presents the IEFs brought forwards for further assessment by area of direct and indirect loss by 
specific NVC community type to the Proposed Development. 

Table 8.11: Estimated loss of NVC community from Proposed Development infrastructure  

NVC Community Total 
Extent 
(ha) 

Direct 
Habitat 
Loss (ha) 

Direct 
Habitat Loss 
as % NVC 
type 

Area of 
Direct & 
Indirect 
Loss (ha) 

% Direct 
& Indirect 
Loss 

H10a: Calluna vulgaris-Erica cinerea heath, 
typical sub-community  

50.16 <0.01 <0.01 As per direct loss 

H12: Calluna vulgaris-Vaccinium myrtillus heath 1.43 0.00 0.00 As per direct loss 

H17a: Calluna vulgaris-Arctostaphylos alpinus 
heath, Loiseleuria procumbens-Cetraria glauca 
sub-community 

37.64 0.41 1.10 As per direct loss 

H18a: Vaccinium myrtillus-Deschampsia flexuosa 
heath, Hylocomium splendens-Rhytidiadelphus 
loreus sub-community 

0.96 0.00 0.00 As per direct loss 

H22b: Vaccinium myrtillus-Rubus chamaemorus 
heath, Plagiothecium undulatum-Anastrepta 
orcadensis sub-community 

0.75 0.00 0.00 As per direct loss 

M15a: Scirpus cespitosus-Erica tetralix wet 
heath, Carex panicea sub-community 

42.72 1.42 3.32 4.60 10.77 

M15b: Scirpus cespitosus-Erica tetralix wet 
heath, typical sub-community 

544.59 4.23 0.78 22.06 4.05 

M15d: Scirpus cespitosus-Erica tetralix wet 
heath, Vaccinium myrtillus sub-community 

6.57 0.03 0.40 0.10 1.58 

M2 Sphagnum cuspidatum/recurvum bog pool 
community, Sphagnum recurvum sub-
community 

0.22 0.00 0.00 0.00 0.00 

M3: Eriophorum angustifolium bog pool 
community 

0.10 0.01 6.09 0.03 33.01 

NVC Community Total 
Extent 
(ha) 

Direct 
Habitat 
Loss (ha) 

Direct 
Habitat Loss 
as % NVC 
type 

Area of 
Direct & 
Indirect 
Loss (ha) 

% Direct 
& Indirect 
Loss 

M17 Scirpus cespitosus-Eriophorum vaginatum 
blanket mire/M15 Scirpus cespitosus-Erica 
tetralix wet heath (M17-dominant mosaic) 

1.04 0.01 0.79 0.11 10.34 

M17a: Scirpus cespitosus-Eriophorum vaginatum 
blanket mire, Drosera rotundifolia-Sphagnum 
spp. sub-community 

29.05 0.18 0.63 0.56 1.94 

M17b: Scirpus cespitosus-Eriophorum vaginatum 
blanket mire, Cladonia spp. sub-community 

70.48 1.35 1.91 5.35 18.40 

M19a: Calluna vulgaris-Eriophorum vaginatum 
blanket mire, Erica tetralix sub-community 

39.61 0.05 0.13 0.43 1.08 

M19c: Calluna vulgaris-Eriophorum vaginatum 
blanket mire, Vaccinium vitis-idaea-Hylocomium 
splendens sub-community 

108.47 0.63 0.58 4.80 4.42 

M20a: Eriophorum vaginatum blanket and raised 
mire, species-poor sub-community 

29.16 0.25 0.84 1.45 4.96 

8.6.49 The following sections assess the effect of these losses for each scoped-in habitat IEF: 

Dry dwarf shrub heath 

8.6.50 Nature Conservation Value and Conservation Status: As per Table 8.10 and Table 8.11 dry dwarf shrub heath is 
the third most prevalent vegetation community within the study area and is generally of a good quality, although 
some areas show signs of degraded condition (primarily due to historical muirburn and deer pressures) and is 
considered to be of regional value. In the 4th UK Habitats Directive Report (JNCC, 2019a) the conservation status 
of dry heath is listed as ‘Unfavourable - Bad’ and ‘Improving’ at the UK level. The corresponding Scottish report 
(JNCC, 2019b) does not include an overall assessment specifically for Scotland, although the status trend is noted 
as being of “No change”.  

8.6.51 Impact: Only direct negative effects on dry dwarf shrub heath are likely as a result of construction phase impacts 
due to no additional effects from dewatering, although some negative effects may be experienced slightly 
beyond the main footprint of proposed infrastructure through ground disturbance. There will be a direct loss of 
habitat during the initial construction of the Proposed Development but any ground disturbance that does occur 
beyond that of the development footprint are considered likely to recover in the short to mid-term. 

8.6.52 Magnitude: Scotland has a best single value estimate of 41,000ha of dry heath, with estimated minimum and 
maximum values of 37,000ha and 45,000ha, respectively (JNCC, 2019b). This estimate is, however, 
acknowledged to be derived through the extrapolation of a limited amount of data (JNCC, 2019b). The type of 
H17 community is typical of higher more montane habitats found slightly further west, with a distribution that 
follows that of Alpine bearberry, with the H17a sub-community being the most typical sub-community found at 
higher altitudes (Averis et al., 2004). H17 dry heath is a community that consists of carpeted dwarf shrubs 
growing on well-drained and acid substrates with mineral deposits that occur between areas of peat. H17a dry 
heath is considered particularly susceptible to burning pressures, a typical land management practice in much 
of upland Scotland. Areas that experience muirburn may only recover if severe weather and/or further erosion 
is not prevalent (Averis et al., 2004).  



Kintradwell Wind farm  

EIA Report 

 

RES 

 

Volume 2: EIA Report 28 ECOLOGY 

 

8.6.53 Dry heath accounts for 92.71ha of the study area and comprises of H10, H12, H17, H18, H22 and associated sub-
communities. Of these five NVC communities, a total of 0.42ha will be directly lost to Proposed Development 
infrastructure (Table 8.11), most of which comprises H17 heath (Table 8.11). Direct habitat loss due to 
infrastructure is therefore predicted to be at most 0.45% of the dry heath vegetation found within the study 
area. The direct loss of this habitat is of a small extent in the local context.  

8.6.54 As such, when considering the relatively small areas of direct habitat loss (i.e. 0.42ha), the magnitude of impact 
within a regional context is considered to be low extent and permanent. 

8.6.55 Significance of Effect: Given the above consideration of sensitivity and magnitude, the effect significance is 
considered to be low adverse and not significant under the terms of the EIA Regulations. 

Wet dwarf shrub heath 

8.6.56 Nature Conservation Value and Conservation Status: As per Table 8.10 and Table 8.11, wet dwarf shrub heath is 
the most prevalent vegetation community within the study area and is of a good quality, although localised areas 
show signs of degraded condition (primarily due to historical muirburn and deer pressures) and is considered to 
be of regional value. In the 4th UK Habitats Directive Report (JNCC, 2019c) the conservation status of wet heaths 
is listed as ‘Unfavourable - Bad’ and ‘Deteriorating’ at the UK level. The corresponding Scottish report (JNCC, 
2019d) does not include an overall assessment specifically for Scotland, although the status trend is noted as 
being of “No change”.  

8.6.57 Impact: Both direct and indirect negative effects on wet dwarf shrub heath are likely as a result of construction 
phase impacts. There will be a direct loss of habitat during the initial construction of the Proposed Development 
and indirect losses through potential drying effect upon neighbouring habitats occurring in the construction 
period and, likely, into the operational period. 

8.6.58 Magnitude: Scotland has a best single value estimate of 370,000 ha of wet heath, with estimated minimum and 
maximum values of 340,000ha and 400,000ha, respectively (JNCC, 2019d). This estimate is, however, 
acknowledged to be derived through the extrapolation of a limited amount of data (JNCC, 2019d). Within the 
north and west of Scotland, M15 wet heath is considered to be the most abundant of this vegetation type, with 
the M15b sub-community being the most typical M15 community found (Averis et al., 2004). Of the other wet 
heath communities within the study area, M15a sub-community is considered more closely associated with 
soligenous mires than wet heaths while M15d sub-community is recognised for being drier and showing more 
dominant graminoids and is the driest form of Trichophorum-Erica wet heath (Averis et al., 2004). M15 wet heath 
is a community that is associated with shallower, intermittently waterlogged or wet, peat or peaty mineral soils 
and within areas of blanket mire. Areas of M15 wet heath are also found on deeper peat where the original bog 
vegetation has experienced damage or been modified by historical burning and grazing, amongst other negative 
pressures. 

8.6.59 Wet heath accounts for 593.88ha of the study area and comprises of M15 and associated sub-communities. A 
total of 5.67ha will be directly lost to Proposed Development infrastructure (Table 8.10), most of which 
comprises M15b wet heath (Table 8.11). Direct habitat loss due to infrastructure is therefore predicted to be at 
most 0.96% of the wet heath vegetation found within the study area. The direct loss of this habitat is of a small 
extent in the local context. In addition to direct loss, there may be some indirect loss because of the zone of 
drainage around infrastructure. If, as a worst-case scenario, indirect drainage impacts were fully realised out to 
10m in all wet heath areas, this would result in an additional 16.99ha, thus increasing the estimated loss to 
22.67ha, or 2.93% of this habitat within the study area.  

8.6.60 Given that floating roads are proposed for access to the turbine array across the upper sections of the site, it 
should also be acknowledged that this type of track construction is expected to cause less compression of the 
underlying peat and, therefore, be considered to have less of an effect on the hydrology across a site (Forestry 
Commission Scotland & SNH, 2010).  

8.6.61 As such, when considering the relatively small areas of direct and indirect habitat loss (totalling 26.81ha), without 
accounting for maintained hydrological flow from the use of floating roads, the magnitude of impact within a 
regional context is considered to be medium extent and permanent. 

8.6.62 Significance of Effect: Given the above consideration of sensitivity and magnitude, the effect significance is 
considered to be low adverse and not significant under the terms of the EIA Regulations. 

Blanket Bog 

8.6.63 Nature Conservation Value and Conservation Status: As per Table 8.10 and Table 8.11, blanket mire is the second 
most prevalent vegetation community within the study area. Blanket bog is, by its nature, relatively uniform and 
has a modest range of species. In the 4th UK Habitats Directive Report (JNCC, 2019e) the conservation status of 
blanket bogs is listed as ‘Unfavourable - Bad’ but ‘Stable’ at the UK level. The corresponding Scottish report 
(JNCC, 2019f) does not include an overall assessment specifically for Scotland, although the status trend is noted 
as being of “No change”. The corresponding Scottish report (SNH, 2013) does not include an assessment 
specifically for Scotland. The areas of blanket bog within the study area are considered to be of a good quality, 
although there are signs indicative of heavy erosion and degradation (such as peat hagging, gullies and bare 
peat) considered to have at least in part developed as a result of historical muirburn and deer grazing pressures 
creating dewatering conditions. These are the same factors that have facilitated a transition from blanket mire 
to wet heath vegetative communities across the wider upper plateau of the site. Despite evidence of severe peat 
erosion and degradation, given the extent and quality of other areas of contiguous blanket bog within the wider 
study area this habitat is considered to be of Regional value. 

8.6.64 Impact: Both direct and indirect negative effects are likely on blanket bog during the construction phase. Similar 
to the assessment for wet heath, there will be a direct loss of habitat during construction of the Proposed 
Development and indirect losses (through potential drying effect upon neighbouring bog habitats occurring from 
the construction period into the operational period). 

8.6.65 Magnitude: Scotland has an estimated 1,759,000ha of blanket bog (JNCC, 2019f). Blanket bog accounts for 
290.55ha of the habitat within the study area, comprising of M2, M3, M17 (including M15 mosaic), M19 and 
M20 mire.  

8.6.66 A total of 2.47ha will be directly lost to the Proposed Development infrastructure (Table 8.10 and Table 8.11). 
Direct habitat loss due to permanent infrastructure is therefore predicted to be at most 0.85% of the blanket 
bog within the study area. This direct loss is of a small extent in both the local and regional context. In addition 
to direct loss, as per with wet heath, there may be indirect losses associated with the zone of drainage around 
infrastructure. If, as a worst-case scenario, indirect drainage impacts were fully realised out to 10m in all areas 
of blanket mire, this would result in an additional loss of 7.31ha of blanket mire, increasing the predicted loss to 
9.78ha or 4.47% of this habitat within the study area. However, as described for wet heath above, because of 
the design mitigation employed (i.e. use of floating roads with geogrid layer) indirect impacts are unlikely to truly 
extend out to 10m. This is likely to reduce the potential indirect impacts considerably by way of maintaining 
hydrological flow throughout the peat macrotope. The adoption of standard good practice and environmental 
management techniques, as well as an appropriate and considered drainage design, will further reduce the risk 
of impacts on blanket bog. Micro-siting allowance will be used, where appropriate, under the supervision of the 
appointed ECoW to avoid areas of specific, more sensitive communities, such as the small area of M3 bog pool. 

8.6.67 Moreover, the adoption of standard good practice construction and environmental management techniques, as 
well as an appropriate and considered drainage design, will further minimise the risk of significant drainage 
impacts. Specific details on the design and approach to construction can be found in Chapter 3 Design Evolution 
and Alternatives. In addition, enhancement measures are proposed that seek to re-profile and fill in areas of 
peat hagging, exposed bare peat and gullies within areas exhibiting more severe erosion and degradation (see 
the following Section Proposed Mitigation & Enhancement of this EcIA report. 

8.6.68 When considering the likely direct loss (2.47ha) and indirect habitat losses (7.31ha) the magnitude of impact 
within a regional context is considered to be low extent and permanent. 

8.6.69 Significance of Effect: Given the above consideration of sensitivity and magnitude, the effect significance is 
considered to be low adverse and not significant under the terms of the EIA Regulations. 

Proposed Mitigation & Enhancement 

Habitat Enhancement 

8.6.70 No specific mitigation is proposed during construction beyond the standard in-built mitigation (i.e. 50m 
watercourse buffer) and adoption of good practice construction methods, as detailed in the project assumptions 
above (see Section 8.6.4). Furthermore, the appointment of an ECoW would advise on micro-siting requirements 
to ensure impacts on wet heath and blanket bog are reduced further where possible. 
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8.6.71 A Habitat Management Plan (HMP) will be implemented during the construction and operation phases that will 
focus on the enhancement and restoration of blanket bog through the reprofiling of peat haggs and gullies within 
areas showing more severe signs of erosion and within reasonable distance of Proposed Development 
infrastructure. The outline HMP is presented in Technical Appendix 8.6 and includes options for four separate 
areas (defined as Unit 1-4), with an aim to enhance an area of 47ha, identified through a combination of field 
survey and aerial imagery as consisting of heavily eroded and degrading blanket bog habitat partly as a result of 
historical management practices and deer grazing and poaching pressures. Figure TA 8.6.1 in Technical Appendix 
8.6 presents the Habitat Management option areas (HMAs).  

8.6.72 The approach to enhancing areas of severe erosion and degraded conditions found within the site will follow 
those as appropriately described in the publication “Conserving Bogs: The Management Handbook” (Thom et 
al., 2019). This is likely to consist of reprofiling haggs and steep-sided gullies, blocking gullies and channels (using 
peat and/or heather dams), peat bunds and the facilitation of revegetating areas of bare, exposed peat.   

8.6.73 The proposed approaches have been proven to improve the quality of bog habitats and has been used by the 
SNH Peatland ACTION project on peat restoration programmes throughout Scotland, as well as being endorsed 
by the International Union for the Conservation of Nature (IUCN) as the publishers of the Conserving Bogs 
handbook. The HMAs that have been identified are located adjacent to Proposed Development infrastructure to 
lessen the need for transportation of excavated peat across the site. The aims of the outline HMP are 
summarised as: 

• Aim 1: Restore the integrity of exposed bare peat and blanket bog; and 

• Aim 2: Limit further degradation of existing and recovering blanket bog habitat. 

8.6.74 Monitoring is also proposed by way of establishing whether the objectives of the HMP are being obtained. 
Proposed monitoring includes for the establishment of a minimum of permanent quadrats within areas of 
blanket bog enhancement within the HMAs, with a combination static photography, vegetative and substrate 
data being recorded across defined years following the construction phase. The peatland restoration works 
undertaken as part of the Proposed Development are expected to have a positive impact on the overall site 
condition of the blanket bog found at the site through the restoration of degraded blanket bog to a more 
cohesive and integral peat macrotope with functioning peat-forming and protective acrotelm. Please refer to 
Technical Appendix 8.6 for further details on the HMP, including the monitoring methodology.  

8.6.75 In addition to the four HMAs identified above for blanket bog enhancement, a further two areas have been 
located away from the turbine array and at an appropriate height and orientation for improving conditions for 
foraging for golden eagle (Aquila chrysaetos), termed “EAHMAs”. These areas total just under 100ha of upland 
to the south and east of all infrastructure with ground conditions that have experienced more intensive historical 
muirburn. A commitment has been made to remove this pressure from the estate management regime to allow 
the vegetation here time to recover more fully and, therefore, lead to better conditions to support potential 
prey species for golden eagle (such as mountain hare, rabbit and other ground nesting species of bird). 
Monitoring of these areas will be completed in combination with the blanket bog enhancement monitoring 
works and consist of 20 permanent vegetation quadrats in each of the EAHMAs to assess how the vegetation 
develops.  

8.6.76 Following the first few years of monitoring, further measures may be proposed to expedite the revegetation of 
the EAHMAs towards more suited conditions for supporting eagle prey species. Please refer to Technical 
Appendix 8.6 for further details on the monitoring methodology for the two EAHMAs. 

Residual Construction Effects 

Moray Firth SAC and SSSI 

8.6.77 Effects on the Moray Firth SAC and SSSI during construction are considered to be of negligible and not significant. 
The inclusion of standard in-built mitigation and adoption of good practice, as detailed in the project 
assumptions above (see Section 8.7 Design and Layout Considerations 

8.6.78 The ecological baseline has been considered throughout the design process for the Proposed Development (see 
Chapter 3 Design Evolution and Alternatives), including design meetings where representatives of each specialist 
subject provided input to subsequent design iterations. This was with an aim to either eliminate or reduce the 
potential for any significant effects on receptors and following the “mitigation hierarchy” as described in CIEEM 

guidance (CIEEM 2018). The mitigation hierarchy follows a sequence of avoidance, mitigation, compensation 
and enhancement measures to be identified as part of any EcIA project. Ecological and hydrogeological factors 
taken into account throughout the design process for the Proposed Development included the following: 

• A minimum 50m buffer for any infrastructure or construction activity around all watercourses, except where 

watercourse crossings/upgrading works are required. The design process has actively minimised the number 

of watercourse crossings required for associated infrastructure; 

• Avoidance of areas of deeper peats (i.e. areas of >1m depth), habitats of significant conservation value and 

consideration of areas with the potential to support protected species in relation to the location of turbines 

and associated infrastructure, as far as practicable;  

• Minimising the impacts on areas of deeper peats, habitats of local or higher value and areas with a high 

potential to support protected species from the location of the borrow pit search area, through an iterative 

process:  

o Though areas of granite to the east of the site may yield better deposits, its distance from site infrastructure 

and the requirement for additional access track and use of the A9 public road makes it far less favourable 

an option. This area would also have more of a visual impact here, as well as there being far more 

challenging topography making it a less viable option. 

o Of the proposed search areas, the final search area is the most accessible while also having shallower peat, 

as defined from Stage 1 and Stage 2 peat probing surveys. 

o Berriedale sandstone is considered to be a good potential source for useable material, and there is a large 

area of this split by the proposed access track. 

o Areas indicating conglomerate or Kildonan psammite formations were discounted as they are considered 

unlikely to yield useable material. This leaves a large area of Berriedale sandstone to the west (as described 

above) and various other bedrock types to the east and south of the site. 

• Minimising the take of potential GWDTEs, even though these have subsequently been assessed as 

predominantly surface water fed. 

8.6.79 Project Assumptions), will further reduce the risk of any adverse effects. Effects therefore remain negligible and 
not significant under the terms of the EIA Regulations 

Habitats 

8.6.80 Effects on dry heath during the construction period are considered to be of be low extent and medium-term 
temporal magnitude, with a comparatively very small area of this habitat being lost to the footprint of the 
Proposed Development. Given the above, the residual effects remain as low adverse and not significant under 
the terms of the EIA Regulations. 

8.6.81 Effects on wet heath during construction are considered to be of medium extent and medium-term temporal 
magnitude. The inclusion of standard in-built mitigation and adoption of good practice, as detailed in the project 
assumptions above (see Section 8.6.4), will limit the risk of adverse effects. However, given the design mitigation 
employed and the construction methods as mitigation (i.e. floating roads) will be implemented to compensate 
for impacts on wet heath by facilitating the hydrological flow within the substrate and lessen the effects on 
indirect habitat loss of wet heath adjacent to infrastructure. Furthermore, the proposed habitat enhancement 
measures aimed at improving blanket bog condition within the site are likely to improve wet heath conditions 
as well by nature of association with similar reliance on substrate conditions and the anticipated succession of 
recovering habitats. Following this, effects will be low beneficial and not significant under the terms of the EIA 
Regulations. 

8.6.82 Effects on blanket bog during construction are considered to be of low extent and medium-term temporal 
magnitude. Although limited unmitigated significant effects are predicted for blanket bog habitat, the inclusion 
of standard in-built mitigation and adoption of good practice, as detailed in the project assumptions above (see 
Section 8.7 Design and Layout Considerations 
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8.6.83 The ecological baseline has been considered throughout the design process for the Proposed Development (see 
Chapter 3 Design Evolution and Alternatives), including design meetings where representatives of each specialist 
subject provided input to subsequent design iterations. This was with an aim to either eliminate or reduce the 
potential for any significant effects on receptors and following the “mitigation hierarchy” as described in CIEEM 
guidance (CIEEM 2018). The mitigation hierarchy follows a sequence of avoidance, mitigation, compensation 
and enhancement measures to be identified as part of any EcIA project. Ecological and hydrogeological factors 
taken into account throughout the design process for the Proposed Development included the following: 

• A minimum 50m buffer for any infrastructure or construction activity around all watercourses, except where 

watercourse crossings/upgrading works are required. The design process has actively minimised the number 

of watercourse crossings required for associated infrastructure; 

• Avoidance of areas of deeper peats (i.e. areas of >1m depth), habitats of significant conservation value and 

consideration of areas with the potential to support protected species in relation to the location of turbines 

and associated infrastructure, as far as practicable;  

• Minimising the impacts on areas of deeper peats, habitats of local or higher value and areas with a high 

potential to support protected species from the location of the borrow pit search area, through an iterative 

process:  

o Though areas of granite to the east of the site may yield better deposits, its distance from site infrastructure 

and the requirement for additional access track and use of the A9 public road makes it far less favourable 

an option. This area would also have more of a visual impact here, as well as there being far more 

challenging topography making it a less viable option. 

o Of the proposed search areas, the final search area is the most accessible while also having shallower peat, 

as defined from Stage 1 and Stage 2 peat probing surveys. 

o Berriedale sandstone is considered to be a good potential source for useable material, and there is a large 

area of this split by the proposed access track. 

o Areas indicating conglomerate or Kildonan psammite formations were discounted as they are considered 

unlikely to yield useable material. This leaves a large area of Berriedale sandstone to the west (as described 

above) and various other bedrock types to the east and south of the site. 

• Minimising the take of potential GWDTEs, even though these have subsequently been assessed as 

predominantly surface water fed. 

8.6.84 Project Assumptions), will further reduce the risk of any adverse effects. Furthermore, the adoption of the 
enhancement measures as outlined in the HMP (see Technical Appendix 8.6) are anticipated to result in net 
beneficial effects (through halting blanket bog erosion and the restoration of degraded conditions) therefore 
resulting as low beneficial and not significant under the terms of the EIA Regulations. 

Summary 

8.6.85 Table 8.12 below summarises the significance of construction effects on the Moray Firth SAC and SSSI, wet heath 
and blanket bog and the residual significance after mitigation and enhancement measures are considered. 

Table 8.12: Summary of predicted construction effects 

Predicted 
Construction Effect 

Significance Mitigation and Compensation Significance of Residual 
Construction Effect 

Pollution or 
sedinmentation 
event – Moray Firth 
SAC and SSSI 

Negligible None other than standard in-built mitigation and 
adoption of best practice construction methods. 

Negligible 

Predicted 
Construction Effect 

Significance Mitigation and Compensation Significance of Residual 
Construction Effect 

Habitat loss - Dry 
heath 

Low adverse Standard in-built mitigation and adoption of best 
practice construction methods. 

Low adverse 

Habitat loss - Wet 
heath 

Low adverse Standard in-built mitigation (i.e. floating roads) 
and adoption of best practice construction 
methods. 

HMP to halt and reverse severe blanket bog 
erosion and degradation. Expected to also 
benefit wet heath due to an association of 
similar substrate and ground conditions. 

Low beneficial 

Habitat loss – 
Blanket bog 

Low adverse Standard in-built mitigation (i.e. floating roads 
and avoiding more sensitive areas, where 
possible) and adoption of best practice 
construction methods. 

HMP to halt and reverse severe blanket bog 
erosion and degradation. Includes option areas 
totalling c.47ha. 

Low beneficial 

Likely Operational Effects 

8.6.86 This section provides an assessment of the likely effects during operation of the Proposed Development upon 
the scoped-in IEFs. 

Moray Firth SAC 

8.6.87 All likely effects on the Moray Firth SAC and SSSI are considered in the construction effects section above. No 
additional negative impacts on the designated site are predicted during the operational phase of the Proposed 
Development.  

Habitats 

8.6.88 All likely direct and indirect effects on wet heath and blanket bog have also been considered in the construction 
effects section above. Indirect habitat losses from drying of peat will commence when drains are first installed 
during the construction phase and then continue during the operational phase. The point when vegetation 
change and drying impacts may become measurable is difficult to predict but may be delayed and therefore not 
occur until the operational phase. However, for completeness and ease of assessing impacts, they are considered 
together in the construction effects section. No further negative impacts on wet heath and blanket bog are 
predicted during the operational phase. However, an improvement in the condition of 47ha of blanket bog is 
predicted in areas of severely eroded and degraded blanket bog during the operational phase associated with 
the enhancement of blanket bog within the proposed HMAs. 

Proposed Mitigation 

8.6.89 Given that no significant effects are anticipated as a result of the operational phase of the Proposed 
Development, no further mitigation is required. 

Residual Operational Effects 

8.6.90 Given that no significant effects are anticipated as a result of the Proposed Development, no mitigation is 
required and therefore there is no change in terms of residual effects. 

8.7 Habitats Regulations Appraisal 
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8.7.1 Given the proximity of the Proposed Development to the Moray Firth SAC there is a potential for the activities 
associated with the Proposed Development’s construction and operation to result in adverse effects on the 
qualifying interests of the Natura site. Consequently, a Habitat Regulations Appraisal (HRA) is considered to be 
necessary to identify the nature, extent and significance of any adverse effects and, if found, whether these are 
likely to impact the integrity of the designated site. 

8.7.2 The HRA must formally be undertaken by the Energy Consents Unit as competent authority for the consideration 
of the Proposed Development application. This section provides information to inform HRA (i.e. is a ‘Shadow 
HRA’) to enable the competent authority to undertake this process. 

Legislative Background 

8.7.3 Council Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild Fauna and Flora (“The Habitats 
Directive”), provides legal protection for habitats and species of European importance. Articles 3 to 9 provide 
the legislative means to protect habitats and species through the establishment and conservation of an EU-wide 
network of sites. This network is known as Natura 2000 and is a European ecological network of special areas of 
importance for nature conservation, composed of sites hosting rare and vulnerable habitats and species. This 
network is designed to enable the natural habitat types and the species' habitats concerned to be maintained 
or, where appropriate, restored at a favourable conservation status in their natural range. 

8.7.4 The UK has designated a number of sites of nature conservation importance which form part of a network of 
Natura 2000 Sites. As mentioned above, Natura 2000 Sites comprise SACs designated under the EC Habitats 
Directive and SPAs designated under the EC Wild Birds Directive. In addition, as clarified by paragraphs 207 to 
211 of the Scottish Planning Policy 2014, candidate SACs and proposed Special Protection Areas (SPAs) (i.e. sites 
which have been approved by Scottish Ministers for formal consultation but which have not yet been designated) 
are treated as if they had been fully designated, and wetlands of international importance designated under the 
Ramsar Convention (Ramsar site wetlands) are also treated as designated Natura 2000 Sites and/or SSSIs and 
are therefore also considered in HRAs. HRA considerations of avian receptors are presented in Chapter 9 
Ornithology. 

8.7.5 The procedures that must be followed when considering developments affecting Natura 2000 Sites are set out 
in Article 6 of the Habitats Directive. In Scotland, this process is implemented through the Conservation (Natural 
Habitats, &c.) Regulations 1994 (as amended) (“The Habitats Regulations”). 

8.7.6 Habitats Directive Article 6(3) set out the decision-making tests for plans and projects likely to have a significant 
effect on or to adversely affect the integrity of European sites (Annex 1.1). Article 6(3) establishes the 
requirement for Appropriate Assessment (AA): 

8.7.7 “Any plan or project not directly connected with or necessary to the management of the [Natura 2000] site but 
likely to have a significant effect thereon, either individually or in combination with other plans or projects, shall 
be subjected to appropriate assessment of its implications for the site in view of the site’s conservation objectives. 
In the light of the conclusions of the assessment of the implications for the site and subject to the provisions of 
paragraph 4, the competent national authorities shall agree to the plan or project only after having ascertained 
that it will not adversely affect the integrity of the site concerned and, if appropriate, after having obtained the 
opinion of the general public.” 

8.7.8 For reasons of clarity, it is confirmed that the Proposed Development is not related to or considered necessary 
for the management of the Moray Firth SAC designation. 

8.7.9 Both EU and national guidance exists in relation to Member States fulfilling their requirements under the EU 
Habitats Directive, with particular reference to Article 6(3) and 6(4) of that Directive. The methodology followed 
in this report to inform the Article 6 assessments has had regard to the following guidance and legislation: 

• Guidance: 

 SNH (2018b). Natura sites and the Habitats Regulations: How to consider proposals affecting SACs and 

SPAs in Scotland. The essential quick guide. 

• Legislation: 

 Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora (also 

known as the ‘Habitats Directive’). 

 Council Directive 2009/147/EC on the conservation of wild birds, codified version, (also known as the 

‘Birds Directive’). 

• The European Communities (Birds and Natural Habitats) Regulations 2011 to 2015. 

Overview of Appropriate Assessment Stages 

8.7.10 An HRA is a process to determine Likely Significant Effect (LSE) through Stage 1 screening and (where such likely 
effects are identified) assess whether there are adverse impacts on the integrity of a Natura Site by means of an 
Appropriate Assessment (AA) (Stage 2). 

8.7.11 The threshold for an LSE is treated in the screening exercise as being above a trivial or ‘de minimis’ level. A de 
minimis effect is a level of risk that is too small to be concerned with when considering ecological requirements 
of an Annex I habitat or a population of Annex I (bird) or Annex II (non-avian) species present on a European site 
necessary to ensure their favourable conservation status. If low level effects on habitats or individuals of species 
are judged to be in this order of magnitude, and that judgment has been made in the absence of reasonable 
scientific doubt, then those effects are not considered to be significant. 

8.7.12 Based on the outcome of the AA, the Competent Authority shall agree to a plan or project only after having 
ascertained that it will not adversely affect the integrity of the Natura 2000 site concerned. 

8.7.13 The European Commission (2018) states that the ‘integrity of the site’ can be usefully defined as the coherent 
sum of the site’s ecological structure, function and ecological processes, across its whole area, which enables it 
to sustain the habitats, complex of habitats and/or populations of species for which the site is designated. They 
go on to state the following: 

8.7.14 “The integrity of the site involves its constitutive characteristics and ecological functions. The decision as to 
whether it is adversely affected should focus on and be limited to the habitats and species for which the site has 
been designated and the site’s conservation objectives.” 

8.7.15 When considering the ‘integrity of the site’, it is therefore important to consider a range of factors, including the 
possibility of effects materialising in the short, medium and long-term. 

8.7.16 The judgement (May 2018) of Case C-323/17 (“People Over Wind”) affirms that ecological mitigation measures 
cannot be considered during Stage 1, and the European Commission (2018) therefore now considers that 
mitigation measures must be directly linked to the likely impacts that have been identified in Stage 2; they can 
therefore only be defined once these impacts have been described and assessed by the competent authority 
through an Appropriate Assessment.  

8.7.17 Mitigation measures, which aim to avoid or reduce impacts or prevent them from happening in the first place, 
must not be confused with compensatory measures, which are intended to compensate for any damage that 
may be caused by the project. Compensatory measures can only be considered under Article 6(4) if the plan or 
project has been accepted as necessary for IROPI and where no alternatives exist. 

8.7.18 Where a competent authority concludes through an AA that there will be an adverse effect on the integrity of a 
Natura 2000 Site, the Competent Authority may only agree to a plan or project if: 

• it is evidenced that there are no alternative solutions (Stage 3); and 

• there are Imperative Reasons of Overriding Public Interest (IROPI) for the advancement of the project 

(Stage 4). 

Shadow HRA 

Moray Firth SAC 

Description 
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8.7.19 The Moray Firth SAC was designated in 2005 under the Habitats Directive (92/43/EEC) and is a large, inner marine 
and coastal European designated site that covers much of the Moray Firth (up to the outer estuarine waters of 
the Dornoch Firth and Cromarty Firth) to the outer waters in a line west of Lossiemouth to Helmsdale with an 
area covering just under 151,274ha. The site is primarily designated for supporting a resident population of 
bottlenose dolphin and for its subtidal sandbanks which are slightly covered in water all of the time.  

8.7.20 Annex I habitats of the EC Habitats Directive that are a primary reason for site designation: 

• Not applicable. 

8.7.21 Other Annex I habitats present as a qualifying feature but not a primary reason for designation: 

• Sandbanks which are slightly covered by sea water all the time. 

8.7.22 Annex II species that are a primary reason for selection of this site: 

• Bottlenose dolphin (Tursiops truncatus). 

8.7.23 Annex II species present as a qualifying feature, but not a primary reason for site selection: 

• Not applicable. 

Site condition 

8.7.24 NS is required to undertake Site Condition Monitoring (SCM) to assess the condition of Natura designated sites 
and the latest SCM report for the Moray Firth SAC relating to the bottlenose dolphin population between 2014 
and 2016 (Cheney et al., 2018). The main findings taken from the last SCM cycle were: 

• the number of dolphins using the SAC has remained stable (citation population as c.130 (Wilson et al. 

1999), Cheney et al. (2018) assessed as 103 individuals in 2016); 

• additional data suggest that the population of dolphins on the east coast of Scotland is increasing, and the 

SAC is used by over 50% of the population annually; 

• the proportion of the east coast of Scotland bottlenose dolphin population that use the SAC has declined, 

most probably due to an overall increase in population size. Occurrence at long-term monitoring sites 

shows site-specific, inter-annual and seasonal variation, as per previous monitoring report findings; 

• passive acoustic monitoring continues to suggest that dolphins may use certain areas of the SAC outside 

the summer months more than previously thought; and 

• the east coast of Scotland bottlenose dolphin population remains small and potentially vulnerable. 

Nevertheless, no change is made to the condition status (i.e. Favourable (recovered)). 

8.7.25 No SCM report was available for the secondary feature, subtidal sandbanks; however, in the 4th UK Habitats 
Directive Report (JNCC, 2019e) the conservation status of sandbanks which are slightly covered by seawater all 
the time is listed as being in ‘good condition’, calculated by amalgamating all favourable-maintained, favourable-
recovered and favourable-unclassified condition of SACs with this feature listed. 

Stage 1: Screening for Likely Significant Effects 

Moray Firth SAC 

Elements of the Proposed Project with the Potential for Likely Significant Effects 

8.7.26 The potential effects of the development on the qualifying interest of the Moray Firth SAC can be defined as 
indirect effects and include: 

• temporary habitat change by damage to marine water quality through run-off/sedimentation or pollution 

event; and 

• temporary or permanent habitat change by damage to intertidal habitat through run-off/sedimentation or 

pollution event. 

Analysis of the Potential for Likely Significant Effects  

Bottlenose dolphin  

8.7.27 The water catchment of the Site drains into the Moray Firth and therefore the SAC via the Kintradwell Burn, 
Sletdale Burn and Loth Burn. As shown on Figure 8.1, at its closest (i.e. the Site entrance to the north side of the 
A9 road) the Proposed Development’s footprint or associated works areas are no closer than 225m of the SAC 
boundary. However, a number of crossings are needed over watercourses, which drain into the Moray Firth 
watershed.  

8.7.28 Consequently, there is potential for LSE on the qualifying feature of the SAC. 

Sandbanks which are slightly covered by seawater all the time 

8.7.29 As the water catchment of the Site drains into the Moray Firth and therefore the SAC via the Kintradwell Burn, 
Sletdale Burn and Loth Burn there is connectivity with the SAC. The nearest infrastructure is 225m from the SAC 
boundary, but due to the connected watershed and the need for several water crossings over watercourses 
which drain into the catchment, there is potential for sandbanks located near the Kintradwell Burn or Loth Burn 
discharge points at the Moray Firth to be affected by pollution related events associated with the construction 
phase of the proposed Development. Such events may include sedimentation or fuel or oil spillages. Pollutants 
have the potential to enter watercourses within the Site and enter the Kintradwell Burn (potentially via the 
Sletdale Burn as well, although this catchment is further from any infrastructure and less likely to occur) where 
in turn they will affect the habitat and integrity of the subtidal sandbanks. Such incidents are expected to be 
localised and very small in scale, but impacts could be significant. 

8.7.30 Consequently, there is potential for LSE on the qualifying feature of the SAC. 

Stage 2: Shadow Appropriate Assessment  

Bottlenose dolphin and Sandbanks which are slightly covered by seawater all the time 

Pathways of effects 

8.7.31 The Site drains into the Moray Firth SAC. At its closest the Proposed Development’s footprint comes no closer 
than 225mm of the Moray Firth waters, but a number of crossings are needed over watercourses which drain 
into the Firth. These can be summarised as follows:  

8.7.32 Within the Site main development area, five water crossings (WXs) are needed on two watercourses (see 
Technical Appendix 10.4):  

• Kintradwell Burn – WX01, an existing ford watercourse crossing over the Kintradwell Burn located within 

the mid-section of the Site in open ground south of the main body of the Site. WX01 is an upgrade from 

the existing ford to span the burn, and is just under 3km upstream of the confluence with the waters of 

the Moray Firth.  

• Kintradwell Burn – WX02, a minor watercourse (forming the upper reaches of the Kintradwell Burn) within 

a broad channel which is approximately 5m high and 8m wide. Slope into the channel is steeper to the 

south. This crossing point is located towards the upper slopes on a watercourse that originates from the 

below the saddle between the peaks of Col-Bheinn and the unnamed peak (505m) to the north. The 

watercourse drains southeasterly where it the Badenahauglish Burn joins and forms the main Kintradwell 

Burn in the Site mid-slopes. 

8.7.33 Within the turbine area, water crossings are needed at the following locations: 

• Kintradwell Burn – WX03, located at the very upper reach of the Kintradwell Burn and is formed of an 

incised channel which is approximately 15m wide and 5m high. The crossing is located just beneath the 

saddle from which the watercourse originates. This water crossing is situated between Turbine 7 and 

Turbine 8 to the north of Col-Bheinn.  
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• Allt a‘ Choire Riabhaich – WX04 spans one of the two tributaries of the upper reaches of the Allt a‘ Choire 

Riabhaich at the upper slopes of Coire Riabh, which tribute further east into the Sletdale Burn and, 

ultimately Loth Burn. This water crossing is located between Turbine 5 and Turbine 6. 

• Allt a‘ Choire Riabhaich – WX05 spans the second of the smaller tributaries of the upper reaches of the Allt 

a‘ Choire Riabhaich at the upper slopes of Coire Riabh, 480m north of WX04 and joins that water course 

715m downstream to the east. This water crossing is located north of Turbine 5 and accesses Turbines 1, 2, 

3 and 4. 

8.7.34 All crossings will be new pipe culverts and sized to allow continuous flow for the watercourse. 

Bottlenose Dolphin 

8.7.35 Works to install these water crossings and the immediately adjacent sections of track have the potential to 
generate pollution, including spillages and sedimentation incidents, which in turn could affect the water quality 
of the SAC either through direct toxicity or by changes to supporting habitats, e.g. through siltation of gravels. 
However, this potential is greatly reduced by the distances of separation between individual crossing points (the 
closest water crossing point being just under 3km upstream from the coastal discharge point) and the waters of 
the Moray Firth.  

Sandbanks which are slightly covered by seawater all the time 

8.7.36 Most of the sediments potentially generated as a result of works at or adjacent to water crossing points are likely 
to be deposited in the watercourses before they flow into the SAC; after this initial deposition, sediments will 
gradually be released downstream through flushing and scouring. Some sediment may not have an initial capture 
but instead enter the SAC soon after being generated. However, there will be a dilution effect with distance, and 
because the works are relatively small in scale, the risk of major releases of sediments is also small. In addition, 
because the Kintradwell Burn and Sletdale/Loth Burn catchments are such a small part of the SAC, it is very 
unlikely that deposition effects from the works will be significant in the SAC as a whole. It is therefore concluded 
that the works are not likely to reduce the integrity of the SAC’s sandbank habitats. 

Contamination of freshwater habitats leading to damage or reduced habitat quality and prey availability in the marine 

environment 

8.7.37 Any sediments potentially generated as a result of works at or adjacent to water crossings will only be deposited 
in the watercourse considerable distances upstream before they flow into the SAC; after this initial deposition, 
sediments will gradually be released downstream through flushing and scouring. Some sediment may not have 
an initial capture but instead enter the SAC after being generated. However, due to the distances involved, there 
will be a dilution effect with distance, and because the works are relatively small in scale, the risk of major 
releases of sediments is also small.  

8.7.38 The potential for effects on marine water quality include potential spillages and contamination during works, 
particularly at the closest point (WX01), but could also involve an accident from the subsequent use of the water 
crossings by construction machinery or maintenance vehicles during the operational phase. The effects of this 
would materialise in the short term but could potentially persist in the medium term. However, given the very 
small scale of works at the crossing locations, any spillage is unlikely to be on a scale where it would cause a 
significant reduction in habitat quality within the SAC. Furthermore, the nature of the works are smaller and of 
a more benign nature than much of the highway and other works ongoing throughout the wider catchments 
that flow into the Moray Firth.  

8.7.39 Therefore it is concluded that although the works could result in contamination of freshwater habitats leading 
to reduced marine water quality and prey availability within the SAC the likelihood and scale of such an event 
would be small enough in nature as not to have any significant effects on the integrity of the SAC and the 
condition of the qualifying features.  

8.8 Cumulative Assessment 

Designated Sites 

8.8.1 Effects of the Proposed Development on Moray Firth SAC are assessed as negligible owing primarily to the very 
limited distance over which impacts are likely and the adoption of best practice measures. The designation 
boundary follows the Moray Firth coastline from Lossiemouth, Morayshire, as far north as Helmsdale, Caithness, 
and is potentially connected with many other developments at various stages of scoping, planning, construction 
and operation. Therefore, with respect of the anticipated low (and not significant) level of impacts anticipated 
as a result of the Proposed Development, no further addition in terms of significant cumulative impacts on the 
Moray Firth SAC are expected and as such to be of no Impact and not significant in the context of the EIA 
Regulations. 

Habitats 

8.8.2 The loss of 0.42ha of dry heath as a result of the Proposed Development is assessed as low adverse and not 
significant. The contribution of the Proposed Development to cumulative impacts on dry heath within the wider 
Natural Heritage Zone (NHZ) 5 The Peatlands of Caithness and Sutherland, is therefore considered to be very low 
and an extensive cumulative impact assessment is not necessary. Cumulative impacts on dry heath are therefore 
considered to be negligible and not significant in the context of the EIA Regulations. 

8.8.3 The loss of 26.81ha of wet heath as a result of the Proposed Development is assessed as low adverse and not 
significant, although due to the use of floating roads (and the proposed habitat enhancement measures), the 
residual impact is considered to be negligible (Low beneficial). The contribution of the Proposed Development 
to cumulative impacts on wet heath within the wider NHZ 5 is therefore considered to be low (with an aim of 
being be of an overall benefit following HMP outcomes) and an extensive cumulative impact assessment is not 
necessary. Cumulative impacts on wet heath are therefore considered to be negligible and not significant in the 
context of the EIA Regulations. 

8.8.4 The loss of 12.72ha of blanket bog as a result of the Proposed Development is assessed as negligible due to the 
small extent, degraded and fragmented condition of this habitat within the study area. The contribution of the 
Proposed Development to cumulative impacts on blanket bog within the wider NHZ 5 is therefore considered to 
be negligible, particularly when considering the enhancement measures proposed to halt and reverse the 
degradation of blanket bog within the site results in an expected low beneficial impact, and an extensive 
cumulative impact assessment is therefore not necessary. Cumulative impacts on blanket bog are therefore 
considered to be negligible and not significant in the context of the EIA Regulations. 

8.9 Summary 
8.9.1 The Proposed Development does not overlap any nature conservation designation, although it is located 

adjacent to the Moray Firth SAC which follows the Caithness coastline as far south and east as Lossiemouth on 
the Morayshire coast (northern Aberdeenshire). The Moray Firth is designated for supporting subtidal sandbank 
habitats and its population of bottlenose dolphin. One other SAC/SPA/Ramsar Site (the Caithness and Sutherland 
Peatlands) and a further four SSSIs lie within 5km of the site boundary. Due to the nature of the designated 
features or lack of potential connectivity, only impacts on the Moray Firth SAC are considered in this EcIA report 
chapter. Impacts on the Moray Firth SAC are not likely to result in significant effects due to the separation 
distance between the designation and the Proposed Development as well as the implementation of proposed 
mitigation and best practice during construction.  

8.9.2 Consideration of Habitats Regulations Appraisal for the Moray Firth SAC are presented in this EcIA report. In the 
absence of mitigation, the Appropriate Assessment has shown that there is potential for connectivity with the 
SAC via the watercourses within the Site. However, significant effects on bottlenose dolphin or the integrity of 
the subtidal sandbank habitat features of the SAC are not likely due to the connective distances to potential 
sources of contamination.  

8.9.3 The Proposed Development area was surveyed to establish an ecological baseline in 2019. The baseline surveys 
included: extended NVC survey (back-worked to Phase 1 descriptions, also), protected mammal survey, bat 
survey and fish survey. The baseline data were further complimented by a thorough desk study for historical and 
noteworthy records of priority species within a defined search area beyond the site boundary. 

8.9.4 Habitats indicative of potential groundwater dependence were determined following the NVC survey, although 
the water catchment is considered likely to be predominantly surface water or rain fed partly due to the wider 
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network of blanket mire habitats (which, by definition, source water via the atmosphere rather than 
groundwater). A full GWDTE assessment forms part of Chapter 10 Geology, Hydrology and Hydrogeology and 
Technical Appendix 10.3.  

8.9.5 Three habitats were carried forwards to be assessed in terms of impacts and includes dry heath, wet heath and 
blanket bog. Dry heath was assessed in terms of direct habitat loss and, due to the small areas lost to the 
Proposed Development footprint, the residual impact was deemed to be low and not significant. Wet heath and 
blanket bog habitats both required both likely direct and indirect habitat loss effects to be considered due to 
their reliance on water connectivity within the substrate. Indirect habitat losses as a result of drying peat are 
anticipated when drains are first installed during the construction phase although the use of floating roads is 
considered likely to maintain much of the hydrological flow throughout much of the upper acrotelmic peat layer 
and maintain much of the existing condition of the habitats underlying the Proposed Development footprint. As 
low (not significant) impacts are anticipated on the areas of wet heath and blanket bog, enhancement measures 
are proposed as part of an outline HMP which aims to halt and restore areas of blanket bog showing signs of 
considerable erosion and degradation as a result of historical management and deer grazing and poaching 
pressures. As such, an overall improvement is predicted in the quality, continuity and integrity of this habitat 
during the operational phase and ultimately assist with making the blanket bog found within the study area more 
resilient. 

8.9.6 A protected mammals survey found signs of otter activity, although these were all within the riparian habitats 
along the lowest reaches of the Kintradwell Burn and the Loth Burn and located considerable distance from 
proposed infrastructure. Although no impacts are anticipated on protected mammals, appropriate mitigation 
and best practice construction methods are proposed in order to ensure no impacts are experienced by these 
species. 

8.9.7 Bat surveys included site reconnaissance and habitat assessment, to determine site suitability for bats and 
potential for roosting. The habitat assessments identified no significant roost features within the Turbine 
Envelope, but a single structure (the Kintradwell Bothy) located within the option area for the access track was 
identified to support potential roost features. This bothy was subsequently subject to roost emergence surveys 
and a single common pipistrelle was confirmed to be using the building as a non-breeding summer roost. 
Although the proposed access route now follows an alternative route that does not come within connective 
distance of the structure and so is not considered within this EcIA report. The suitability of the habitats within 
the access track corridor was comparatively high, particularly within the lowland sections of the site close to the 
coast although the access route bypasses these areas through adjacent open ground to the north.  

8.9.8 Static detector surveys were completed across three seasonal deployments. The activity measured within the 
site was all very low with no significant differences identified across the site over the three survey seasons. The 
Turbine Envelope supported comparatively very low activity rates, and bat activity was dominated by common 
pipistrelle, although soprano pipistrelle, Myotis sp. and brown long-eared bat were also recorded. A limited 
number of passes were also recorded for Nathusius’ pipistrelle although these were entirely along the existing 
track and developed riparian habitats near the estate buildings, south of the proposed access track route.  

8.9.9 Pipistrelle species are assessed to be at high risk from wind turbines, primarily due to their use of open habitats 
and their fast flight speed. However, due to the very low levels of activity within the upper plateaus of the 
proposed Turbine Envelope, and the concentration of any recorded activity being at lower levels and so 
concentrated away from the access track route, impacts on bats were not considered as part of the impact 
assessment.  

8.9.10 Fish surveys were completed along both the Kintradwell Burn and the Loth Burn and contributing watercourses 
flowing from within the site. Although the lower stretches of the Kintradwell Burn (i.e. below the Kintradwell 
hydro scheme) are thought to support sea trout and much of the burn provides good quality habitat for 
spawning, the waters were assessed as being less suitable for other salmonids. European eel were also recorded. 
The Kintradwell burn was assessed as being good quality for supporting fish in the lower reaches but poor at 
upper levels. Despite the potential to support salmon, particularly within the lower reaches, the watercourses 
within the site were found to only support non-salmonid fish. Measures to be outlined within the CEMP, species 
protection plans, best practice, as well as pollution protection guidelines, will ensure water quality is maintained 
and that no impacts will occur on the fish populations present. The fish community of Loth Burn comprises 
Atlantic salmon, brown trout and European eels. Salmon and eels were found to be restricted by the waterfall 
located approximately 0.5km upstream of A9 road and marks the natural upstream limit for migratory salmonids 

and likely also for eels. This site was assessed as likely being upstream of the limit of trout distribution in the 
Loth Burn. 

8.9.11 Cumulative impacts are considered against all IEFs carried forwards through the impact assessment and no 
significant cumulative impacts are predicted. 

8.9.12 Residual effects on all IEFs are considered to be at worst, low adverse and not significant, and following the 
measures proposed in the outline HMP blanket bog habitats are anticipated to experience an overall low 
beneficial impact, and are summarised in Table 8.13
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Table 8.13. Table 8.13: Summary Table 

Description of 
Effect 

Significance of Potential 
Effect 

Mitigation Measure Significance of Residual 
Effect 

Significance Beneficial 
/ Adverse 

Significance Beneficial 
/ Adverse 

During Construction 

Moray Firth 
SAC: pollution 
and/or 
sedimentation 
of waters 
discharging into 
the Firth  

Negligible and 
not significant 

Adverse None required, beyond standard 
best practice construction 
methods: distance from Proposed 
Development >50m and therefore 
no potential for impacts on the 
habitats within the designated 
area. 

Negligible and 
not significant 

Adverse 

Loss of habitat: 
dry heath 

Low and not 
significant 

Adverse ECoW advising on micro-siting 
requirements to ensure impacts on 
dry heath are reduced further 
where possible. 

Low and not 
significant 

Adverse 

Loss/Drying 
effect on 
habitat: wet 
heath 

Low and not 
significant 

Adverse Standard in-built mitigation (i.e 
50m watercourse buffer) and 
adoption of good practice. 

ECoW advising on micro-siting 
requirements to ensure impacts on 
wet heath are reduced further 
where possible. 

HMP will be implemented during 
the construction and operation 
phases that will focus on 
restoration of blanket bog and will 
likely include positive indirect 
benefit in terms of supporting wet 
heath and the peat macrotope 
water table. 

Low and not 
significant 

Beneficial 

Loss / Drying 
effect on 
habitat: blanket 
bog 

Negligible and 
not significant 

Adverse Standard in-built mitigation (i.e 
50m watercourse buffer) and 
adoption of good practice  

ECoW advising on micro-siting 
requirements to ensure impacts on 
blanket bog are reduced further 
where possible. 

HMP will be implemented during 
the construction and operation 
phases that will focus on 
restoration of blanket bog and will 
likely include positive net benefit in 
terms of supporting other mire 
habitats present (i.e. wet heath) 
and the peat macrotope overall 
integrity. 

Low and not 
significant 

Beneficial 
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Description of 
Effect 

Significance of Potential 
Effect 

Mitigation Measure Significance of Residual 
Effect 

Significance Beneficial 
/ Adverse 

Significance Beneficial 
/ Adverse 

During Operation 

Moray Firth SAC No impact and 
not significant 

- None required. No impact 
and not 
significant 

- 

Habitats: dry 
heath 

No impact and 
not significant 

- None required. No impact 
and not 
significant 

- 

Habitats: wet 
heath 

Low and not 
significant 

Beneficial The HMP is predicted to indirectly 
improve the quality of the wet 
heath during the operational 
phase, associated with the 
enhancement of blanket bog 
habitat. 

Low and not 
significant 

Beneficial 

Habitats: 
blanket bog 

Low and not 
significant 

Beneficial The HMP is predicted to improve 
the quality and integrity of the 
blanket bog habitat during the 
operational phase, associated 
with the proposed habitat 
enhancement measures. 

Low and not 
significant 

Beneficial 

 

Table 8.14: Summary of Cumulative Effects 

Receptor Effect Cumulative Developments Significance of Cumulative 

Effect 

Significance Beneficial/ 

Adverse 

Moray Firth SAC Significant effects on 

qualifying features 

Similar developments within 

the same NHZ 5 

No impact and 

not significant 

- 

Habitats: dry heath Loss of habitat Similar developments within 

the same NHZ 5 

No impact and 

not significant 

- 

Habitats: wet heath Loss of habitat Similar developments within 

the same NHZ 5 

No impact and 

not significant 

 

Habitats: blanket 

bog 

Loss of habitat Similar developments within 

the same NHZ 5 

No impact and 

not significant 

- 
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9 Ornithology 

9.1 Executive Summary 
9.1.1 This chapter reports on the baseline ornithological conditions recorded within and around the Proposed 

Development and presents an assessment of likely significant effects on populations of identified target species. 

9.1.2 Important Ornithological Features (IOFs) identified which are considered to have the potential to experience 
significant effects as a result of the Proposed Development and that were taken forward into the assessment are: 
golden eagle, golden plover and merlin. Following a review of statutory designations within 20km of the Proposed 
Development and taking into consideration the consultation response from NatureScot, there was considered to 
be no connectivity between the species assemblage recorded at the Proposed Development and the Moray Firth 
Marine Special Protection Area (mSPA), Caithness and Sutherland Peatlands Special Protection Area (SPA), Lairg 
and Strath Brora Lochs SPA, East Caithness Cliffs SPA, Dornoch Firth and Loch Fleet SPA or Strath Carnaig and 
Strath Fleet Moors SPA. Consequently, no likely significant effects on any of the SPAs was predicted and a Habitats 
Regulations Appraisal (HRA) to inform an appropriate assessment was therefore not required – the three IOFs 
scoped in to the assessment were all assessed in the context of their relevant wider-countryside populations. 

9.1.3 Effects related to direct and indirect habitat loss, construction disturbance and displacement, operational 
displacement, collision risk and cumulative effects were all considered. The residual effects are considered to be 
not significant within the context of the EIA Regulations. 

9.2 Introduction 
9.2.1 This chapter considers the potential effects of the Proposed Development on ornithology. It details the likely 

significant effects associated with the construction and operation of the Proposed Development as described in 
Chapter 3: Design Evolution and Alternatives. The specific objectives of the chapter are to: 

▪ describe the ornithological baseline; 

▪ describe the assessment methodology and significance criteria used in completing the impact assessment; 

▪ describe the potential effects, including direct, indirect and cumulative effects: 

▪ describe the mitigation measures proposed to address any likely significant effects; and 

▪ assess the residual effects remaining following the implementation of mitigation. 

9.2.2 Effects on habitats and non-avian fauna are addressed separately in Chapter 8: Ecology. 

9.2.3 This chapter is supported by Appendix 9.1: Ornithology (Volume 6), Appendix 9.2: Confidential Ornithology 
(Volume 7) and Appendix 9.3: Golden Eagle Population Model (Volume 6). Appendix 9.1 contains the following 
annexes: 

▪ Annex A – Legal Protection; 

▪ Annex B – Ornithological Survey Methodologies; 

▪ Annex C – Ornithological Survey Effort and General Information; 

▪ Annex D – Ornithological Survey Results; and 

▪ Annex E – Collision Risk Assessments. 

9.2.4 Appendix 8.6: Outline Habitat Management Plan (OHMP) (Volume 6) provides the scope of planned conservation 
management measures in relation to the Proposed Development, with the aims of providing benefits for key 
ornithological and ecological features.  

9.2.5 Supporting Figures 9.1-9.15 and Confidential Figures 9.2.1-9.2.9 (Volume 7) are referenced in the text where 
relevant. 

9.2.6 The assessment has been carried out by MacArthur Green and in accordance with NatureScot (formerly Scottish 
Natural Heritage (SNH)) guidelines. All staff contributing to this chapter have undergraduate and/or postgraduate 
degrees in relevant subjects, have extensive professional ornithological impact assessment and ornithology 
survey experience, hold professional membership of the Chartered Institute of Ecology and Environmental 
Management (CIEEM), and abide by the CIEEM Code of Conduct. 

Scope of the Assessment 

Impacts Assessed in Full 

9.2.7 This chapter considers the impacts of construction and operation of the Proposed Development upon those 
ornithological features identified during the review of desk-based information and field survey data (the extents 
of the study areas are set out in section 9.6 Baseline Conditions). The following impacts are assessed: 

▪ direct habitat loss for birds through construction of the Proposed Development; 

▪ displacement of birds through indirect loss of habitat where birds avoid the Proposed Development and its 

surrounding area due to construction activities, turbine operation, maintenance and visitor disturbance. This 

also includes potential barriers to commuting or migrating birds due to the presence of the Proposed 

Development turbines and related infrastructure; 

▪ habitat modification or changes in hydrological regime, and consequent impacts on bird populations; and 

▪ death or injury of birds through collision with turbine blades, anemometer masts, or fences (if any) associated 

with the Proposed Development. 

9.2.8 The chapter also assesses the potential for additional cumulative effects when considered in addition to other 
consented or proposed developments which are subject to Environmental Impact Assessment (EIA). 

9.2.9 The assessment is based on the Proposed Development as described in Chapter 2: Proposed Development. 

Impacts Scoped Out 

9.2.10 Decommissioning impacts, because of the long timeframe until their occurrence (the planned lifespan of the 
Proposed Development is 30 years) are difficult to predict with any confidence.  In addition, the Applicant is 
seeking in-perpetuity consent for the Proposed Development. In the event of decommissioning, or replacement 
of turbines, it is anticipated that the likelihood of direct effects is similar to, or less than, that expected during 
construction. Decommissioning would be undertaken in line with best practice processes and methods at that 
time and will be managed through an agreed Decommissioning Environmental Management Plan. 

9.2.11 On the basis of experience from other relevant projects and policy guidance/standards (e.g. NatureScot 2018a), 
any species that would be included in the categories detailed below have been scoped out of the assessment 
since significant effects are unlikely at a population level:   

▪ common and/or species of low nature conservation importance not recognised in statute as requiring special 

conservation measures, i.e. bird species not listed on Annex I of the EU Birds Directive or Schedule 1 of the 

Wildlife and Countryside Act 1981 (as amended); 

▪ common and/or species of low nature conservation importance not included in non-statutory lists that 

indicate birds whose populations are at some risk either generally or in parts of their range (e.g. the Birds of 

conservation Concern (BoCC) Red list, Eaton et al. 2015); and 

▪ passerine species (not generally considered to be at risk from wind farm developments, NatureScot 2017, 

2018a), unless being particularly rare or vulnerable at a national level. 

9.3 Legislation, Policy and Guidelines 

Legislation and Planning Policy 

9.3.1 This assessment is carried out in accordance with the principles contained within the following legislation: 
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▪ Directive 2009/147/EC on the Conservation of Wild Birds (‘Birds Directive’); 

▪ Directive 92/43/EEC on Conservation of Natural Habitats and of Wild Fauna and Flora (as amended) (‘Habitats 

Directive’); 

▪ Environmental Impact Assessment Directive 85/337/EEC (as amended); 

▪ Environmental Impact Assessment Directive 2014/52/EU; 

▪ The Conservation (Natural Habitats &c.) Regulations 1994 (as amended) (The Habitats Regulations); 

▪ The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2017; 

▪ The Nature Conservation (Scotland) Act 2004 (as amended); and 

▪ The Wildlife and Countryside Act 1981 (as amended) – note this includes Schedules 1, 1A and A1 (as 

referenced by NatureScot, Table 9.1). 

9.3.2 Planning policies of relevance to this assessment are provided in Chapter 5: Planning and Policy. 

Guidance 

9.3.3 This assessment is carried out in accordance with the principles contained within the following documents: 

▪ CIEEM (2018) Guidelines for Ecological Impact Assessment in the UK and Ireland: Terrestrial, Freshwater, 

Coastal and Marine version 1.1. Chartered Institute of Ecology and Environmental Management, Winchester; 

▪ Eaton, M., Aebischer, N., Brown, A., Hearn, R., Lock, L., Musgrove, A., Noble, D., Stroud, D. and Gregory, R. 

(2015). Birds of Conservation Concern 4: The population status of birds in the UK, Channel Islands and Isle of 

Man. British Birds 108: 708-746; 

▪ European Commission (2010). Natura 2000 Guidance Document 'Wind Energy Developments and Natura 

2000'. European Commission, Brussels; 

▪ NatureScot (2000). Windfarms and birds: calculating a theoretical collision risk assuming no avoidance action; 

▪ NatureScot (2009). Environmental Statements and Annexes of Environmentally Sensitive Bird Information; 

Guidance for Developers, Consultants and Consultees; 

▪ NatureScot (2011). Dealing with Construction and Breeding Birds; 

▪ NatureScot (2013a). Avoidance Rates for Wintering Species of Geese in Scotland At Onshore Wind Farms; 

▪ NatureScot (2013b). Geese and wind farms in Scotland: new information; 

▪ NatureScot (2014, revised March 2017). Recommended Bird Survey Methods to Inform Impact Assessment 

of Onshore Wind Farms; 

▪ NatureScot (2016). Assessing connectivity with Special Protection Areas (SPAs); 

▪ NatureScot (2018a). Assessing Significance of Impacts from Onshore Wind Farms Outwith Designated Areas; 

▪ NatureScot (2018b). Assessing the cumulative impacts of onshore wind farms on birds; 

▪ NatureScot (2018c). Environmental Impact Assessment Handbook – Version 5: Guidance for competent 

authorities, consultation bodies, and others involved in the Environmental Impact Assessment process in 

Scotland; 

▪ NatureScot (2019). NatureScot Joint Publication. Good Practice during Wind Farm Construction. 4th Edition; 

▪ Planning Advice Note PAN 1/2013 – Environmental Impact Assessment (Scottish Government 2017); 

▪ Scottish Executive Rural Affairs Department (SERAD) (2000). Habitats and Birds Directives, Nature 

Conservation; Implementation in Scotland of EC Directives on the Conservation of Natural Habitats and of 

Wild Flora and Fauna and the Conservation of Wild Birds (‘the Habitats and Birds Directives’). Revised 

Guidance Updating Scottish Office Circular No 6/1995; 

▪ The Highland Biodiversity Action Plan (2015 – 2020); and 

▪ The Scottish Biodiversity List. 

9.4 Consultation 
9.4.1 In undertaking the assessment, consideration has been given to the scoping responses and other consultation as 

undertaken as detailed in Table 9.1. 
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Table 9.1 – Consultation Responses 

Consultee 

and Date 

Scoping/Other 

Consultation 

Issue Raised Response/Action Taken/Outcome 

NatureScot 

12th 

September 

2019 

Formal Scoping 

Consultation 

This proposal is approximately 3.8km from a component part of the Caithness & Sutherland 

Peatlands Special Protection Area (SPA), protected for its upland birds. 

Although the chances of divers linked to this SPA flying through this development to the sea may 

seem slim, this aspect should still be fully assessed and presented within the EIA Report. VP survey 

work should be undertaken at a time of day which will maximise flight data. 

Bird survey results should help to gauge whether there will be any impact to SPA merlin. Breeding 

season vantage point work should suffice in assessing the level of impact on any summer greylag 

geese that may have connections with this Ramsar Site. 

It is unlikely that golden eagles at this site will be linked to this SPA and therefore they may be 

considered in context to the Natural Heritage Zone (NHZ) population. 

If appropriate, assessments should be carried out under the Conservation Objectives of this SPA.  

The nearest Proposed Development turbine is 4.58km from the SPA. 

Two full years of bird surveys have recorded no divers within the 2km survey area. 

Additionally, due to the presence of Gordonbush Wind Farm between the Proposed 

Development and the SPA and the geography of the area (divers from the SPA are more likely 

to follow the glens/river valleys to the coast), the likelihood of divers commuting over the site 

is considered to be very low. Flight activity surveys have been undertaken across a range of day 

times (see Appendix 9.1 Annex C, Volume 6).  

Merlin and breeding greylag goose activity is detailed in the Baseline Conditions section below 

– this includes a review of any likely significant effects on the SPA and the requirement for a 

Habitats Regulations Appraisal (HRA). 

Noted that the breeding golden eagle are not considered to be part of the SPA population and 

will be assessed within the context of the NHZ population. 

The site is also within connectivity distance (16.3km) to the Dornoch Firth & Loch Fleet SPA, 

protected for non-breeding waterfowl, such as greylag geese. 

As this development is within connectivity distance of this protected area for greylag geese, 

detailed assessment will be required to gauge if the wind farm is likely to have adverse impacts. 

We note that this proposal has already recorded levels of flight activity, probably from Icelandic 

birds migrating through the development in the spring and autumn. Therefore, we advise that an 

HRA should be completed for greylag. 

Assessments should be carried out with the Conservation Objectives of this SPA. 

The nearest Proposed Development turbine is 15.53km from the SPA. 

Migrating greylag goose activity is detailed in the Baseline Conditions section below – this 

includes a review of any likely significant effects on the SPA and the requirement for an HRA. 

This proposal is hydrologically connected to the Moray Firth Special Area of Conservation (SAC), 

protected for its sub-tidal sandbanks and bottle nosed dolphin. The Moray Firth proposed1 marine 

SPA (pmSPA) (not identified within the Scoping Report) is protected for its range of inshore marine 

waterfowl. 

As both of these protected areas are connected to the development site, through streams and 

burns flowing into the sea, we recommend that the impacts of this proposal are considered in 

context to these protected areas. Therefore, we recommend that it would be more appropriate to 

scope in HRAs for both sites, even if impacts can be controlled through best practice construction 

techniques (e.g. pollution control, etc.). 

The nearest Proposed Development turbine is 3.81km from the mSPA (closest access track 

point where it joins the public road is 201m from the mSPA). 

The Moray Firth SAC is considered in Chapter 8: Ecology and Chapter 10: Geology, Hydrology 

and Hydrogeology. 

The potential for connectivity/ornithological effects on the Moray Firth mSPA is considered in 

the Designated Sites section (Section 9.6) below. 

This wind farm has the potential to impact upland birds (e.g. golden eagle & golden plover). 

Therefore, this should be fully assessed within the EIA Report, including the potential for 

displacement and/or collision risk. 

Golden plover and golden eagle have been scoped in to the impact assessment with all 

potential effects assessed. 

Birds not connected to a protected area should be assessed against the relative NHZ populations. Ornithological features not considered to have connectivity with any Natura sites have been 

considered within the context of their respective NHZ population in the Likely Effects section 

(Section 9.9).  

 
1 The proposed Moray Firth marine SPA was officially designated an mSPA on 3rd December 2020: https://www.gov.scot/news/safeguarding-scotlands-marine-environment/  

https://www.gov.scot/news/safeguarding-scotlands-marine-environment/


Kintradwell Wind farm  

EIA Report 

 

RES 

 

Volume 2: EIA Report 9-2 ORNITHOLOGY 

 

Consultee 

and Date 

Scoping/Other 

Consultation 

Issue Raised Response/Action Taken/Outcome 

As such a high level of golden eagle activity occurs within the development site, we recommend 

extra effort is undertaken to fully appreciate the importance of the development site for this 

species. We recommend that modelling is carried out to show which areas of the site boundary 

have high value for eagles. This, along with vantage point data and information on eyrie locations, 

should help to inform whether there is a wind farm layout within the estate boundary which will 

allow the golden eagle territory to be retained. 

In relation to potential construction disturbance distances for golden eagle, please see; 

Implications of Additional Protection for Golden Eagle under Schedules A1 & 1A of the Wildlife 

and Countryside Act (1981). Roosting disturbance, even outwith the breeding season, will need to 

be considered within the EIA Report. 

A Golden Eagle Population Model (GEPM) was completed as part of the assessment and is 

detailed in Appendix 9.3 (Volume 6).  

Predicting Aquila Territories (PAT) modelling and Golden Eagle Territory (GET) modelling was 

also completed and is detailed in Confidential Appendix 9.2 (Volume 7) and Confidential Figure 

9.2.7 and Confidential Figure 9.2.8 (Volume 7). 

Effects on nesting, foraging and roosting golden eagles have been considered in the Likely 

Effects section (Section 9.9). 

To fully assess the environmental impacts of this proposal through the EIA process, we 

recommend that the entire development receives adequate survey effort, as outlined in 

NatureScot (2017). 

We note the Scoping Report highlights that two years of bird survey work will be considered 

complete after August 2019. In this context, we are disappointed to note that 23% of the 

Proposed Development has not received any bird survey vantage point work. This is especially an 

issue for golden eagle and as a result it is likely to underestimate the level of impact for this iconic 

species. 

We regularly provide developers with helpful pre-application comments on the scope of bird 

survey work for wind farm developments in advance of work starting, but we have received no 

requests for this development. Rather than completing an additional two years of bird survey 

work, another option open for consideration is to remove turbines 18, 19, 20, 21 & 22 from the 

wind farm layout.  

It should be noted that the 23% NatureScot refer to is calculated from the fact that five of the 

22 turbines in the scoping layout are not covered by the viewsheds. This was noted in 

paragraph 8.4.7 of the scoping report (“It is acknowledged that the draft scoping layout 

contains five turbines that are outwith the current viewshed areas (T18, T19, T20, T21 and T22) 

and should any turbines remain outwith the viewshed areas in the final design, this will be 

accounted for in the collision modelling”). For the final turbine layout, five of the 15 turbines 

were not covered by the viewsheds (Figure 9.1), however as noted in the scoping report, 

activity rates are likely to be similar to those recorded within the Collision Risk Analysis Area 

(CRAA) and so the collision model results are reflective of the site as a whole, including the 

area around turbines beyond the 2km viewsheds. 

NatureScot 

18th 

December 

2019 

Consultation 

regarding 

golden eagle 

Your request for pre-application advice was based on ‘wider countryside’ golden eagle (at the NHZ 

5 level). Although we can provide advice on this specific pre-application request, it is unlikely that 

we will provide advice on wider countryside golden eagle at application stage. Our current 

involvement with planning applications is still very much focussed on protected areas. 

The assessment of the current conservation status of NHZ 5 golden eagle is correct and it is now 

considered to be ‘favourable’. 

Based on the information provided, we consider that displacement of the golden eagle nest site in 

unlikely. However, the suggestions below could help mitigate impacts even further. 

The impacts on foraging displacement appear to be a little unclear, as the recorded flights and the 

PAT modelling don’t seem to entirely match-up. Using the effort corrected analysis, the areas 

around T6, 11, 12, 14 & 15 appear to be more important and more frequently used than the PAT 

model would indicate. This would suggest that potential displacement impacts could be reduced 

further by removing or repositioning turbines. The same applies to reducing collision risk. 

As noted above, the golden eagle present at the site are not considered to be part of the 

Caithness and Sutherland Peatlands SPA population and will be assessed within the context of 

the NHZ population. 

Noted that NatureScot agree that the NHZ 5 population is considered to have favourable 

conservation status. 

Noted that NatureScot agree that due to the distance of nearest known nest sites from 

proposed turbines (>1km), no displacement of nesting birds is considered likely. 

Potential displacement effects are considered in the Likely Effects section (Section 9.9) with 

habitat management to benefit foraging golden eagle proposed in the Outline Habitat 

Management Plan (Appendix 8.6, Volume 6) to minimise the effects of any loss of foraging 

habitat. 

 

Royal 

Society for 

the 

Protection 

Formal Scoping 

Consultation 

Overall satisfied with the content of the scoping report, but have the following numbered 

comments relevant to ornithology: 

1. The Scoping Report states that the cumulative ornithological assessment will be undertaken 

using other wind energy projects within 20km of the development. NatureScot Guidance (2012) 

1. Paragraph 8.3.1 of the scoping report states “cumulative assessment – as per NatureScot 

(2018b), the Natural Heritage Zone (NHZ) level is considered practical and appropriate for 

breeding species of wider countryside interest.” All wind farm projects, and any other projects 
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Consultee 

and Date 

Scoping/Other 

Consultation 

Issue Raised Response/Action Taken/Outcome 

of Birds 

(RSPB) 

26th 

September 

2019 

indicates that in combination effects should also be considered for all other types of project and 

pressures. This should be undertaken with regards to the NHZ and any designated sites 

considered to be impacted by the development. 

2. RSPB Scotland is increasingly concerned about the cumulative impacts on birds of wind farm 

developments in east Sutherland and impacts of potential barrier effects on species such as gulls, 

geese and divers as it is not known how birds perceive this mass of turbines in the landscape. 

These developments may impose important constraints on how they travel through the 

landscape. In addition, although the land take associated with each individual wind farm is modest 

compared with the total area of east Sutherland, the displacement of species such as golden 

plover from both the turbine envelope and the surrounding area for each development means 

that the habitat loss for some species is much greater than apparent from a simple summation of 

land take. 

3. Disturbance effects during operation (turbine presence, personnel/vehicles on site etc) should 

also be included in the assessment. 

5. We note that five potential turbine locations are not included in viewsheds from vantage points 

(VPs) and 2 years’ data has already been collected. The resulting collision risk modelling will 

therefore be unreliable when assessing site as a whole. These turbines should be removed from 

the design if there is no data associated with them. 

6. Three golden eagle eyries have been found within the boundary. Any turbines within 1km of 

these sites should be removed or moved out with a 1km buffer zone from the nests. In addition, 

connectivity of these birds to the Caithness and Sutherland Peatlands SPA should be included in 

the assessment since the boundary lies approximately 4km away at its closest point. The 

cumulative impacts on this pair should also be assessed. 

or activities subject to EIA that are deemed relevant have been considered in the cumulative 

assessment.  

2. Noted. Cumulative effects are considered in Section 9.12. 

3. Disturbance effects during operation have been considered in Likely Effects section 

(Section 9.9).  

5. Refer to comments in relation to NatureScot’s comments on the same issue above. The 

potential limitations associated with coverage have been fully considered in the collision risk 

assessment, and model outputs are considered to be representative of the site as a whole. 

6. As a result of consultation with stakeholders, no turbines would be located within 1km of a 

nest, with the closest 1.3km distant. Potential connectivity with SPAs has been assessed in the 

Baseline Conditions section (Section 9.6). NatureScot has stated that they consider there to be 

no connectivity between the site and the Caithness and Sutherland Peatlands SPA and that 

effects to golden eagle should be assessed against the NHZ population. 

Loth 

Residents 

8th 

September 

2019 

Formal Scoping 

Consultation 

The on-going Ornithological Activity would indicate that the site is rich in protected avian species, 

possibly refugees from the nearby Gordonbush site. The negative effects of this wind farm are 

recognised in the 2016 RSPB Golden Plover Study which was carried out over a five-year period. In 

ornithological terms this proposal is in very sensitive territory and will inevitably have a dramatic 

impact on the safe margin habitat to the east of the Gordonbush site. Surveys should be thorough 

and estimates and conclusions should take full account of the experience on and the data from 

the neighbouring wind farm site. 

Golden plover is considered to be a key species and has been scoped in to the assessment. 

Available data from Gordonbush Wind Farm and Gordonbush Wind Farm Extension has been 

considered in the cumulative assessment. 

The general area of the peatlands contains many protected birds. These are part and parcel of 

landowner responsibilities under the new Agriculture Environment and Climate Scheme (AECS). 

The proposed World Heritage UNESCO site of the peatlands, covering 2,000 km2 (0.5 million 

acres), borders the area of the proposed wind farm. Species mentioned for special attention 

include curlew, lapwing, oystercatcher, redshank, and snipe. In the 2008 Breeding Bird 

Assemblage survey, which found the area to be in good ornithological condition, the following 

species were also identified: red throated diver, golden eagle, merlin, ring ouzel, stonechat and 

raven. In addition, more recently, there is a drive to protect the hen harrier and the latest 

reintroduced species, sea eagle. All of these species are found on neighbouring land and in habitat 

similar to the site of the proposed wind farm. It must therefore be the site for many protected and 

rare birds. 

Noted. Baseline surveys did not record white-tailed eagle (not surprising given the active 

presence of territory holding golden eagles) or red-throated diver. BoCC Red listed/Schedule 

1/Annex 1 species (hen harrier, golden eagle, merlin, curlew and lapwing) are considered to be 

target species (NatureScot 2018a) and are considered for assessment in the Baseline 

Conditions section (Section 9.6). 
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9.5 Assessment Methodology and Significance Criteria 

Study Area 

9.5.1 A range of surveys were employed to accurately record baseline ornithological conditions within the site and 
appropriate survey buffers. Terms referred to are as follows: 

▪ ‘survey area’ is defined as the area covered by each survey type at the time of survey; and 

▪ ‘study area’ is defined as the area of consideration of effects on each species at the time of assessment and 

as the area used for any desk-based study. 

9.5.2 This chapter will consider the study areas listed below which are detailed on Figure 9.1 and Figure 9.2 and in 
Appendix 9.1: Ornithology and associated Annexes (Volume 6). 

▪ Designated sites – Proposed Development and a 20km study area (NatureScot 2016). 

▪ Scarce breeding birds – Proposed Development and a 2km study area (NatureScot 2017). 

▪ Black grouse – Proposed Development and a 1.5km study area (NatureScot 2017). 

▪ Breeding upland waders and wintering waders, raptors, owls and wildfowl – Proposed Development and a 

500m study area (NatureScot 2017). 

▪ Cumulative assessment – as per NatureScot (2018b), the NHZ level is considered practical and appropriate 

for breeding species of wider countryside interest, in this case NHZ 5: Caithness and Sutherland Peatlands. 

▪ In-combination assessment – required as part of the HRA process, NatureScot (2016) guidance has been 

consulted to identify an appropriate study area per SPA species scoped in to the assessment. 

9.5.3 Following the completion of flight activity surveys, a CRAA was defined for the purposes of estimating rates of 
collisions with turbines. The CRAA was created by using Delaunay triangulation for the turbine cluster in 
Geographic Information System (GIS) software to create a wind farm area with the area created then buffered by 
500m (Figure 9.1). As recommended by NatureScot (2017), using a larger area around the turbines accounts for 
possible inaccuracies in the recording of flightlines by surveyors, and records any species’ flight activity that was 
in proximity to, but not necessarily within the wind farm area at the time of surveys. 

Desk Study 

9.5.4 The following data sources were considered as part of the assessment: 

▪ NatureScot Sitelink (https://sitelink.nature.scot/home) for designated site information; 

▪ HRSG for historic breeding raptor data; and 

▪ various EIA reports and monitoring documents for wind farm projects within NHZ 5. 

Field Surveys 

9.5.5 The following surveys (following relevant survey guidance at that time, refer to Appendix 9.1 Annex B (Volume 6) 
for detail of the survey methodologies) were undertaken at the site between October 2015 to October 2016 and 
September 2018 to August 2019: 

▪ flight activity surveys (two breeding seasons and two non-breeding seasons), from four vantage points (VPs) 

(Figure 9.1); 

▪ winter walkover surveys (two non-breeding seasons), 500m survey buffer from a pre-scoping Maximum 

Potential Turbine Layout (MPTL) (Figure 9.2); 

▪ breeding bird surveys (two breeding seasons), 500m survey buffer from a pre-scoping MPTL and the 

proposed access track (Figure 9.2); 

▪ breeding raptor surveys (two breeding season), 2km survey buffer from a pre-scoping MPTL (Figure 9.2); and 

▪ black grouse surveys (one breeding season), 1.5km survey buffer a pre-scoping MPTL (Figure 9.2). 

Assessment of Potential Significance 

Assessing Wider-Countryside Ornithological Significance 

9.5.6 The evaluation for wider-countryside interests (interests unrelated to SPAs but including Site of Special Scientific 
Interest (SSSIs) and Ramsar sites) has been made using the following process: 

▪ identifying the potential impacts associated with the Proposed Development; 

▪ considering the likelihood of occurrence of potential impacts where appropriate; 

▪ defining the sensitivity of a feature to impacts via the Nature Conservation Importance (NCI) of the species 

present and establishing each population’s conservation status; 

▪ establishing the magnitude of the impact (both spatial and temporal); 

▪ based on the above criteria, making a judgement as to whether or not the resultant effect is significant with 

respect to the EIA Regulations; 

▪ if a potential effect if determined to be significant, suggesting measures to mitigate or compensate the effect 

where required; and 

▪ considering residual effects after mitigation, compensation or enhancement. 

Assessing the Likely Significant Effects on a Special Protection Area (SPA) 

9.5.7 The method for assessing the likely significant effects on an SPA is different from that employed for wider-
countryside ornithological interests. The Habitats Directive is transposed into domestic legislation by the 
Conservation (Natural Habitats, &c.) Regulations 1994 (as amended in Scotland). Regulation 48 includes a number 
of steps to be taken by the competent authority before granting consent (these are referred to here as an HRA).  
In order of application, the first four are listed below. 

▪ Step 1: consider whether the proposal is directly connected to or necessary for the management of the SPA 

(Regulation 48(1)(b)). 

▪ If not, Step 2: consider whether the proposal (alone or in combination) is likely to have a significant effect on 

the SPA (Regulation 48(1)(a)). 

▪ If so, Step 3: make an Appropriate Assessment of the implications for the SPA in view of that SPA’s 

conservation objectives (Regulation 48(1)(a)). 

▪ Step 4: consider whether it can be ascertained that the proposal will not adversely affect the integrity of the 

SPA (“Integrity Test”) having regard to the manner in which it is proposed to be carried out or to any 

conditions or restrictions subject to which they propose that the consent, permission or other authorisation 

should be given (Regulation 48(5) and 48(6)). 

9.5.8 It has already been established that the Proposed Development does not meet the criteria for Step 1. The results 
of baseline surveys and scientific conclusions presented in this chapter are therefore used to inform the HRA 
process to determine likely significant effects, and potentially for the competent authority to conduct an 
Appropriate Assessment where likely significant effects have been identified.  

https://sitelink.nature.scot/home
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Sensitivity 

9.5.9 The sensitivity of the ornithological features on or near to the site is assessed in line with best practice guidance, 
legislation, statutory designations and/or professional judgement. 

9.5.10 Determination of the level of sensitivity of an Important Ornithological Feature (IOF) (CIEEM 2018) to be taken 
forward for assessment is based on a combination of the feature’s NCI and conservation status. Table 9.2 details 
the framework for determining the NCI of features, with IOFs those target species recorded during baseline 
surveys, identified to be of High or Medium NCI (CIEEM 2018). 

Table 9.2 – Determining Factors of a Feature’s NCI 

Importance Definition 

High Populations receiving protection due to inclusion as features of an SPA, proposed SPA2, 

Ramsar Site, SSSI or which would otherwise qualify under selection guidelines. 

Species present in nationally important numbers (>1% national breeding population). 

Medium The presence of target species listed in Annex 1 of the Birds Directive (but population does 

not meet the designation criteria under selection guidelines). 

The presence of breeding species listed on Schedule 1 of the Wildlife and Countryside Act 

1981 (as amended). 

The presence of species noted on the latest BoCC Red list (Eaton et al. 2015). 

Regularly occurring migratory species, which are either rare or vulnerable, or warrant special 

consideration on account of the proximity of migration routes, or breeding, moulting, 

wintering or staging areas in relation to the wind farm. 

Species present in regionally important numbers (>1% regional breeding population). 

Low All other species’ populations not covered by the above categories. 

9.5.11 As defined by NatureScot, the conservation status of a species is, “the sum of the influences acting on it which 
may affect its long-term distribution and abundance, within the geographical area of interest” (NatureScot 
2018a). 

9.5.12 Conservation status is considered to be favourable under the following circumstances (NatureScot 2018a): 

▪ “Population dynamics indicate that the species is maintaining itself on a long-term basis as a viable 

component of its habitats”; 

▪ “The natural range of the species is not being reduced, nor is it likely to be reduced for the foreseeable future”; 

and 

▪ “There is (and probably will continue to be) a sufficiently large habitat to maintain its population on a long-

term basis”. 

9.5.13 NatureScot states that “an impact should therefore be judged as of concern where it would adversely affect the 
existing favourable conservation status of a species or prevent a species from recovering to favourable 
conservation status, in Scotland” (NatureScot 2018a). 

9.5.14 The relevant population scale for assessing potential effects on breeding species is considered to be the 
appropriate NHZ, in this case NHZ 5 Caithness and Sutherland Peatlands. However, for some populations, 
insufficient information on the NHZ population may exist and, in these circumstances, the regional or national 
population estimate is used. For wintering or migratory species, the national or flyway population is considered 

 
2 Terrestrial or marine. 

to be the relevant scale for determining effects on the conservation status (NatureScot 2018a) and this approach 
is used in this assessment. 

Magnitude 

9.5.15 An impact magnitude is defined as a change to the abundance and/or distribution of a reference population as a 
result of the Proposed Development. Impacts can be adverse, neutral or beneficial. 

9.5.16 In determining the magnitude of impacts, the resilience of a population to recover from temporary adverse 
conditions is considered in respect of each potentially affected population. 

9.5.17 The response of individual species to impacts during relevant behaviours is considered when determining spatial 
and temporal magnitude of impact and is assessed using guidance including Bright et al. (2006), Hill et al. (1997) 
and Ruddock and Whitfield (2007). 

9.5.18 Impacts are judged in terms of magnitude in space and time, and there are five levels of spatial and temporal 
impacts as detailed in Table 9.3 and Table 9.4 below respectively. The examples given in these two tables provide 
a guideline to the assessment, but professional judgement will be relied upon in each individual case. 

Table 9.3 – Spatial Magnitude of Impact 

Spatial 

Magnitude 

Definition 

Very High Total/near total loss of a bird population due to mortality or displacement. Total/near total loss 

of productivity in a bird population due to disturbance. 

Guide: >80% of population lost through additive mortality. 

High Major reduction in the status or productivity of a bird population due to mortality, 

displacement or disturbance. 

Guide: 21-80% of population lost through additive mortality. 

Medium Partial reduction in the status or productivity of a bird population due to mortality, 

displacement or disturbance. 

Guide: 6-20% of population lost through additive mortality. 

Low Small but discernible reduction in the status or productivity of a bird population due to 

mortality, displacement or disturbance. 

Guide: 1-5% of population lost through additive mortality. 

Negligible Very slight reduction in the status or productivity of a bird population due to mortality, 

displacement or disturbance. Reduction barely discernible, approximating to the “no change” 

situation. 

Guide: <1% population lost through additive mortality. 
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Table 9.4 – Temporal Magnitude of Impact 

Temporal 

Magnitude 

Definition 

Permanent Impact continuing indefinitely beyond the span of one human generation (taken as 

approximately 30 years), except where there is likely to be substantial improvement after 

this period. Where this is the case, Long Term may be more appropriate. 

Long Term Approximately 15-30 years (or longer, see ’Permanent’). 

Medium Term Approximately 5-15 years. 

Short Term Up to approximately 5 years. 

Negligible Very minor (<6 months) or no temporal effect. 

Significance 

9.5.19 The predicted significance of an effect has been determined through a standard method of assessment based on 
professional judgement, considering both sensitivity (i.e. each bird species’ relative sensitivity to a particular 
effect) and magnitude of impact. The significance criteria used in this assessment are listed in Table 9.5. It should 
be noted that the ornithological assessment primarily focuses on the identification of any potential adverse 
effects. Should any proposed mitigation for any scoped in IOFs result in any residual beneficial effects, these will 
be highlighted in the assessment.  

Table 9.5 – Determining Significance of Effects 

Significance 

of Effect 

Definition 

Major The effect is likely to result in a long term significant adverse effect on the integrity of a 

feature. 

Moderate The effect is likely to result in a medium term or partially significant adverse effect on the 

integrity of a feature. 

Minor The effect is likely to adversely affect a feature at an insignificant level by virtue of its 

limitations in terms of duration or extent, but there will probably be no effect on its integrity. 

Negligible No material effect. This is not a significant effect. 

9.5.20 ‘Major’ and ‘Moderate’ impacts are considered to be significant in accordance with the EIA Regulations. 

9.5.21 ‘Minor’ and ‘Negligible’ impacts are considered to be not significant in accordance with the EIA Regulations. 

Cumulative Effects 

9.5.22 The significance of cumulative3 effects is assessed following the same methodology as detailed above for the 
Proposed Development alone. The assessment follows NatureScot (2018b) guidance for cumulative assessment. 

 
3 When considering cumulative effects under the HRA process, the term ‘in-combination’ is used in place of 
‘cumulative’. 

Assessment Limitations 

9.5.23 Limitations exist regarding the knowledge base on how some species, and the populations to which they belong, 
react to impacts. A precautionary approach is taken in these circumstances, and as such it is considered that these 
limitations do not affect the robustness of this assessment.  

9.5.24 It should be noted that whilst there have been revisions to the design across the Proposed Development life 
history, surveys across all the various seasons covered the relevant study areas detailed on Figure 9.2 as a 
minimum. 

9.5.25 As outlined in Table 9.1, concerns were raised by NatureScot and RSPB as to the location of VPs in relation to 
proposed turbine locations and viewshed coverage (this was the result of changes to the design following the 
completion of the second year of flight activity surveys (2019-2020). A full consideration of these potential 
limitations is presented in Appendix 9.1 (Volume 6), in relation to the robustness of data collected and subsequent 
collision risk analysis. It was concluded that these aspects will not affect the robustness of the analysis, because 
the flight activity data collected over two years is sufficiently representative of mean bird distribution and activity 
rates across the Proposed Development as a whole (which is how the collision risk model uses the data – i.e. one 
mean activity rate per unit area is provided for the Proposed Development as a whole).   

Assessment Assumptions 

9.5.26 The assessment makes the following assumptions as listed below. 

▪ All electrical cabling between the proposed turbines and the associated infrastructure will be underground 

in shallow trenches which would be reinstated post-construction and, in most cases, follow the proposed 

access tracks. 

▪ Any disturbance areas around permanent infrastructure during construction will be temporary and areas will 

be reinstated or restored before the construction period ends. The only excavation in these areas will be for 

cabling as noted above and otherwise may only be periodically used for side-casting of spoil until 

reinstatement. 

▪ Work on the Proposed Development, including vegetation clearance and construction of the site access 

tracks, turbine hardstandings and site compound and erection of the turbines is predicted to last for 

approximately 15 months.  The number of bird breeding seasons potentially disrupted would depend on the 

month in which construction commences and the breeding season of the potentially affected species. The 

main breeding season of most birds at the site extends from March to August4. For the purposes of this 

assessment it is assumed that, for any given species of bird, construction activities would commence during 

the breeding season and would therefore potentially affect a maximum of up to two breeding seasons. This, 

therefore, represents a worst-case scenario. 

9.6 Baseline Conditions 
9.6.1 The sections below provide information on statutory designations, a summary of flight activity survey results and 

a summary of results for each target species (grouped into species groups) recorded. For each target species 
recorded, it is also determined (based on baseline survey results and/or historic data) whether they can be 
reasonably scoped out of the assessment due to a lack of likely significant effects. 

Designated Sites 

9.6.2 Information gathered from the consultation exercise confirmed that there are no statutory conservation 
designations within the site but that the Proposed Development would be located within 20km of five SPAs, one 
marine SPA, two Ramsar sites and seven SSSIs (Figure 9.3). 

4 As per NatureScot breeding season dates for key breeding species in Scotland: 
https://www.nature.scot/sites/default/files/2017-07/A303080%20-
%20Bird%20Breeding%20Season%20Dates%20in%20Scotland.pdf  

https://www.nature.scot/sites/default/files/2017-07/A303080%20-%20Bird%20Breeding%20Season%20Dates%20in%20Scotland.pdf
https://www.nature.scot/sites/default/files/2017-07/A303080%20-%20Bird%20Breeding%20Season%20Dates%20in%20Scotland.pdf
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▪ Moray Firth mSPA, 3.81km to the south east of the nearest turbine,, Table 9.6; 

▪ Caithness and Sutherland Peatlands SPA, 4.6km north west of the nearest turbine (underpinned by the 

Coir’an Eoin SSSI, Skinsdale Peatlands SSSI and associated Caithness and Sutherland Peatlands Ramsar),Table 

9.8; 

▪ Lairg and Strath Brora Lochs SPA, 11.7km west of the nearest turbine (underpinned by Lairg and Strath Brora 

Lochs SSSI), Table 9.8; 

▪ East Caithness Cliffs SPA, 13.6km north east of the nearest turbine (underpinned by Berriedale Cliffs SSSI), 

Table 9.9; 

▪ Dornoch Firth and Loch Fleet SPA, 15.5km south west of the nearest turbine (underpinned by Loch Fleet SSSI, 

Mound Alderwoods SSSI and associated Dornoch Firth and Loch Fleet Ramsar), Table 9.10; and 

▪ Strath Carnaig and Strath Fleet Moors SPA, 18.9km south west of the nearest turbine (underpinned by Strath 

Carnaig and Strath Fleet Moors SSSI), Table 9.11. Additionally, Loch Fleet is a Scottish Wildlife Trust (SWT) 

Reserve and National Nature Reserve (NNR). 

Table 9.6 – Qualifying Features of Moray Firth mSPA 

Feature Qualifying 

Feature 

Category 

Condition Description 

Common 

scoter, non-

breeding 

mSPA Not assessed Non-breeding population of European importance: 2001/02 

– 2005/06 mean peak annual non-breeding population of 

5,479 individuals (5.5% of the Great Britain population). 

Eider, non-

breeding 

mSPA Not assessed Non-breeding population of European importance: 2001/02 

– 2006/07 mean peak annual non-breeding population of 

1,733 individuals (2.9% of the Great Britain population). 

Goldeneye, 

non-

breeding 

mSPA Not assessed Non-breeding population of European importance: 2001/02 

– 2005/06 mean peak annual non-breeding population of 

907 individuals (4.5% of the Great Britain population). 

Great 

northern 

diver, non-

breeding 

mSPA Not assessed Non-breeding population of European importance: 2001/02 

– 2006/07 mean peak annual non-breeding population of 

144 individuals (5.8% of the Great Britain population). 

Long-tailed 

duck, non-

breeding 

mSPA Not assessed Non-breeding population of European importance: 2001/02 

– 2005/06 mean peak annual non-breeding population of 

5,001 individuals (45.5% of the Great Britain population). 

Red-

breasted 

merganser, 

non-

breeding 

mSPA Not assessed Non-breeding population of European importance: 2001/02 

– 2005/06 mean peak annual non-breeding population of 

151 individuals (1.8% of the Great Britain population). 

Feature Qualifying 

Feature 

Category 

Condition Description 

Red-throated 

diver, non-

breeding 

mSPA Not assessed Non-breeding population of European importance: 2001/02 

– 2006/07 mean peak annual non-breeding population of 

324 individuals (1.9% of the Great Britain population). 

Scaup, non-

breeding 

mSPA Not assessed Non-breeding population of European importance: 2001/02 

– 2005/06 mean peak annual non-breeding population of 

930 individuals (17.9% of the Great Britain population). 

Shag, 

breeding 

mSPA Not assessed Breeding population of European importance:1980-2006, at 

least 5,494 individuals (10.2% of the Great Britain/5.9% of 

the biogeographic population). 

Shag, non-

breeding 

mSPA Not assessed Non-breeding population of European importance:1980-

2006, at least 6,462 individuals (5.9% of the Great 

Britain/3.2% of the biogeographic population). 

Slavonian 

grebe, non-

breeding 

mSPA Not assessed Non-breeding population of European importance: 2001/02 

– 2005/06 mean peak annual non-breeding population of 43 

individuals (3.9% of the Great Britain population). 

Velvet 

scoter, non-

breeding 

mSPA Not assessed Non-breeding population of European importance: 2001/02 

– 2005/06 mean peak annual non-breeding population of 

1,488 individuals (59.5% of the Great Britain population). 

Table 9.7 – Qualifying Features of Caithness and Sutherland Peatlands SPA (and underpinning Coir’an Eoin 
SSSIa, Skinsdale Peatlands SSSIb and Caithness and Sutherland Peatlands Ramsar) 

Feature Qualifying 

Feature 

Category 

Condition Description 

Black-

throated 

diver, 

breeding 

SPA Favourable 

maintained: 

June 2018 

Breeding population of national importance: 26 pairs (16.3% 

of UK population). 

Common 

scoter, 

breeding 

SPA Unfavourable 

declining: June 

2013 

Breeding population of national importance: 27 pairs (<0.1% 

of Western Siberia/Western & Northern Europe/North-

western Africa population). 

Dunlin, 

breeding 

SPA, SSSIb, 

Ramsar 

Favourable 

maintained: 

June 2015 

Breeding population of international importance: 1,860 pairs 

(16.9% of Baltic/UK/Ireland population). 
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Feature Qualifying 

Feature 

Category 

Condition Description 

Golden 

eagle, 

breeding 

SPA Favourable 

maintained: 

August 2016 

Breeding population of national importance: 5 pairs (1.3% of 

UK population). 

Golden 

plover, 

breeding 

SPA, 

SSSIab 

Favourable 

recovered: June 

2015 

Breeding population of national importance: 1,064 pairs 

(4.7% UK population). 

Greenshank, 

breeding 

SPA, SSSIb Favourable 

maintained: 

June 2015 

Breeding population of national importance: 256 pairs (0.4% 

Europe/Western Africa population). 

Hen harrier, 

breeding 

SPA Favourable 

maintained: 

June 2016 

Breeding population of national importance: 14 pairs (2.8% 

of UK population). 

Merlin, 

breeding 

SPA Favourable 

maintained: 

July 2004 

Breeding population of national importance: 54 pairs (4.2% 

of UK population). 

Red-throated 

diver, 

breeding 

SPA Favourable 

maintained: 

July 2006 

Breeding population of national importance: 89 pairs (9.5% 

of UK population). 

Short-eared 

owl, 

breeding 

SPA Not assessed Breeding population of national importance: 30 pairs (3% of 

UK population). 

Wigeon, 

breeding 

SPA Not assessed Breeding population of national importance: 43 pairs (<0.1% 

of Western Siberia/North-western/North-eastern Europe 

population). 

Wood 

sandpiper, 

breeding 

SPA Favourable 

maintained: 

June 2004 

Breeding population of national importance: 5 pairs (50% of 

UK population). 

Greylag 

goose, 

breeding 

Ramsar Favourable 

maintained: 

June 2018 

Breeding population of international importance. 

Breeding 

bird 

assemblage 

SSSIb, 

Ramsar 

Favourable 

maintained: 

July 2009 

Across the SSSIs and Ramsar the following species are listed 

in the breeding bird assemblages that are not individually 

qualifying features: teal, curlew, arctic skua, scaup, wigeon, 

red grouse, raven, snipe, curlew, buzzard, common sandpiper 

and dipper. 

Table 9.8 – Qualifying features of Lairg and Strath Brora Lochs SPA (and underpinning Lairg and Strath Brora 
Lochs SSSI) 

Feature Qualifying 

Feature 

Category 

Condition Description 

Black-

throated 

diver, 

breeding 

SPA, SSSI Favourable 

maintained: 

June 2008 

Breeding population of European importance: 6 pairs (3.8% 

of UK population). 

Table 9.9 – Qualifying features of East Caithness Cliffs SPA (and underpinning Berriedale Cliffs SSSI) 

Feature Qualifying 

Feature 

Category 

Condition Description 

Cormorant, 

breeding 

SPA Unfavourable 

declining: 

June 2015 

Breeding population of national importance: 230 pairs (3% of 

UK population). 

Fulmar, 

breeding 

SPA, SSSI Favourable 

maintained: 

June 2015 

Breeding population of national importance: 15,000 pairs (3% 

of UK population). 

Great black-

backed gull, 

breeding 

SPA Unfavourable 

no change: 

June 2015 

Breeding population of national importance: 800 pairs (4% of 

UK population). 

Guillemot, 

breeding 

SPA, SSSI Favourable 

maintained: 

June 2015 

Breeding population of European and national importance: 

106,700 individuals 3.1% of north Atlantic biogeographic 

population, 10% of UK). 

Herring gull, 

breeding 

SPA Unfavourable 

no change: 

June 2015 

Breeding population of European and national importance: 

9,400 pairs (1% of north west European biogeographic 

population, 6% of UK population). 

Kittiwake, 

breeding 

SPA, SSSI Favourable 

maintained: 

July 1999 

Breeding population of European and national importance: 

32,500 pairs (1% of north Atlantic biogeographic population, 

7% of UK population). 

Peregrine 

falcon, 

breeding 

SPA Favourable 

maintained: 

June 2014 

Breeding population of European importance: 6 pairs (0.5% of 

UK population). 

Razorbill, 

breeding 

SPA, SSSI Favourable 

maintained: 

June 2015 

Breeding population of European and national importance: 

15,800 individuals (1.8% of total A. t. islandica biogeographic 

population, 11% of UK population). 
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Feature Qualifying 

Feature 

Category 

Condition Description 

Shag, 

breeding 

SPA, SSSI Unfavourable 

no change: 

June 2015 

Breeding population of European and national importance: 

2,300 pairs (1.8% of north European biogeographic population, 

6% of UK population). 

Seabird 

assemblage, 

breeding 

SPA, SSSI Favourable 

maintained: 

June 2015 

Regularly supports in excess of 20,000 individual seabirds: 

regularly supports 300,000 individual seabirds. 

Table 9.10 – Qualifying features of Dornoch Firth and Loch Fleet SPA (and underpinning Loch Fleet SSSIc and 
Mound Alderwoods SSSId and Dornoch Firth and Loch Fleet Ramsar) 

Feature Qualifying 

Feature 

Category 

Condition Description 

Bar-tailed 

godwit, non-

breeding 

SPA, 

Ramsar 

Favourable 

maintained: 

January 2015 

Wintering population of national importance: 1998/9 – 

2002/3 winter peak mean of 1,092 individuals (1.7% of UK 

population). 

Curlew, non-

breeding 

SPA, 

Ramsar 

Favourable 

maintained: 

January 2015 

Wintering population of national importance. 

Dunlin, non-

breeding 

SPA, 

Ramsar 

Favourable 

declining: 

January 2015 

No further information given. 

Greylag 

goose, non-

breeding 

SPA, 

Ramsar 

Favourable 

maintained: 

January 2015 

Wintering population of international importance: 1996/7 – 

2000/01 winter peak mean of 2,677 individuals (2.6% of 

Iceland/UK/Ireland population). 

Osprey, 

breeding 

SPA, 

Ramsar 

Favourable 

maintained: 

June 2017 

Foraging grounds for a breeding population of European 

importance: 13 pairs (10.2% UK population). 

Oystercatcher, 

non-breeding 

SPA, 

Ramsar 

Favourable 

maintained: 

January 2015 

No further information given. 

Redshank, 

non-breeding 

SPA, 

Ramsar 

Favourable 

maintained: 

January 2015 

Wintering population of national importance: 1998/9 – 

2002/03 winter peak mean of 1,265 individuals (1% UK 

population). 

Scaup, non-

breeding 

SPA, 

Ramsar 

Not assessed No further information given. 

Feature Qualifying 

Feature 

Category 

Condition Description 

Teal, non-

breeding 

SPA, 

Ramsar 

Favourable 

maintained: 

January 2015 

Wintering population of national importance: 1998/9 – 

2002/03 winter peak mean of 2,175 individuals (1.1% UK 

population). 

Wigeon, non-

breeding 

SPA, 

Ramsar 

Favourable 

maintained: 

January 2015 

Wintering population of international importance: 1998/09 – 

2002/03 winter peak mean of 14,200 individuals (3.4% of the 

UK population). 

Waterfowl 

assemblage, 

non-breeding 

SPA, 

Ramsar 

Favourable 

maintained: 

January 2015 

Winter peak mean (1989/90 – 1993/94) of 34,500 waterfowl, 

comprising of 22,000 wildfowl and 12,500 waders. This 

includes wintering populations of national importance of 

scaup and redshank. 

Eider, non-

breeding 

SSSIc Favourable 

recovered: 

November 

2013 

Wintering population of national importance: 1% of UK 

population. 

Breeding bird 

assemblage 

SSSIc Favourable 

declining: July 

2008 

Species breeding on foreshore, dune and saltmarsh habitats: 

ringed plover, oystercatcher, shelduck, eider, arctic tern, 

common tern and little tern. Species breeding in pine 

woodland habitat: osprey, Scottish crossbill, treecreeper and 

great spotted woodpecker. 

Breeding bird 

assemblage 

SSSId Favourable 

maintained: 

May 2004 

Red-breasted merganser, teal, water rail, snipe, redshank, 

grasshopper warbler, cuckoo, sedge warbler and shelduck all 

breed within the SSSI. 

Table 9.11 – Qualifying features of Strath Carnaig and Strath Fleet Moors SPA (and underpinning Strath 
Carnaig and Strath Fleet Moors SSSI) 

Feature Qualifying 

Feature 

Category 

Condition Description 

Hen 

harrier, 

breeding 

SPA, SSSI Favourable 

declining: 

July 2013 

Breeding population of European importance: mean of 12 breeding 

pairs between 2002 and 2004 (approximately 2.5% of UK population 

of 483 pairs). 

Flight Activity Summary 

9.6.3 A summary of all target species recorded during flight activity surveys at the site is detailed in Table 9.12. This 
summarises all flights observed during the baseline period (October 2015 to October 2016 and September 2018 
to August 2019) regardless of the location of the flight in relation to the Proposed Development. For further 
details of the flight activity surveys, refer to Appendix 9.1: Ornithology (Volume 6). 



Kintradwell Wind farm  

EIA Report 

 

RES 

 

Volume 2: EIA Report 9-10 ORNITHOLOGY 

 

9.6.4 Band et al. (2007) describe a method of quantifying potential bird collisions with onshore turbines, in which: (i) 
the activity rate per unit area per season is extrapolated; (ii) the likelihood of a collision with a blade for a bird 
passing through the rotor swept area is calculated; and (iii) an ‘avoidance rate’ is applied to account for 
behavioural adaptation of birds to the presence of turbines. The bird seconds5 for target species identified to be 
‘at-risk’6 were input into a collision risk model (using Band et al. 2007) to calculate the predicted collision rates 
per season for each target species recorded during baseline flight activity surveys. A summary of the collision 
model results is detailed in Table 9.13(refer to Appendix 9.1: Ornithology Annex E, Volume 6 for detailed results). 

Table 9.12 – Species Recorded During Flight Activity Surveys, October 2015 to October 2016 and September 
2018 to August 2019 

Species Number of Flights 

Recorded 

Total Bird Seconds5 

Recorded 

Number of Flights 

Recorded ‘at-risk’6 

Bird Seconds5 

Recorded ‘at-risk'6 

Golden eagle 104 24,465 29 2,175 

Golden plover 29 4,768 8 234 

Greylag goose 3 8,278 0 0 

Hen harrier 3 174 0 0 

Merlin 8 263 0 0 

Peregrine falcon 7 688 1 45.00 

Pink-footed goose 7 64,375 3 3,037 

Short-eared owl 2 77 0 0 

Whooper swan 1 588 0 0 

Table 9.13 – Collision Modelling Results (collision rate per season) 

Species Mean Breeding 

Season 

Mean Non-

Breeding Season 

Mean Annual Equivalent to One 

Bird Every X Years 

Golden eagle 0.0860 0.1107 0.1967 5.08 

Golden plover 0.0248 0.0053 0.0300 33 

Peregrine falcon 0.0000 0.0071 0.0071 142 

Pink-footed goose 0.0417 0.0000 0.0417 24 

Raptors and Owls 

Barn Owl 

9.6.5 Barn owl pellets and feathers were found on two occasions in May 2019 (Confidential Figure 9.2.1, Confidential 
Appendix 9.2, Volume 7), however both locations are over 4km from the nearest turbine and over 1km from 

 
5 Bird seconds are calculated for each observation as the product of flight duration and number of individuals. 

nearest access track, being situated in the lowland habitat near the coast. Barn owl were not recorded on any 
other occasions. 

9.6.6 Considering this species’ absence within its associated study area and no predicted risk of collision, barn owl is 
scoped out of the assessment. 

Golden Eagle 

9.6.7 Golden eagles were confirmed to be holding a territory within the 6km survey area in both the 2016 and 2019 
breeding seasons (Confidential Figure 9.2.2, Confidential Appendix 9.2, Volume 7), and whilst three eyries were 
located and a pair were present and holding the territory/displaying, no indication of laying or incubation was 
recorded in either year. 

9.6.8 Consultation with the HRSG also confirmed the presence of a second territory within the 6km study area that 
formed in 2019 (Confidential Figure 9.2.2, Confidential Appendix 9.2, Volume 7). 

9.6.9 Flight activity surveys recorded 104 flights (Table 9.12, Confidential Figure 9.2.3 Volume 7, Appendix 9.1 Annex D 
Volume 6), of which 29 flights were identified to be ‘at-risk’, predicting mean annual collision risk of 0.1967 or 
one every 5.08 years (Table 9.13, Appendix 9.1 Annex E Volume 6). 

9.6.10 Considering this species’ onsite activity, presence of territories within 6km of the site and predicted collision risk, 
golden eagle is scoped in to the assessment. 

Goshawk 

9.6.11 Goshawks were identified to be breeding during the 2016 and 2019 breeding seasons (Confidential Appendix 9.2, 
Volume 7); however, the location is well outwith the 2km study area (3.2km from the nearest turbine, 
Confidential Figure 9.2.4, Volume 7) and no flights were recorded within 2km of the Proposed Development. 

9.6.12 Considering this species’ lack of onsite activity, no evidence of breeding within the 2km study area and no 
predicted risk of collision, goshawk is scoped out of the assessment. 

Hen Harrier 

9.6.13 Flight activity surveys recorded three flights (Table 9.12, Figure 9.4, Appendix 9.1 Annex D Volume 6), however 
these flights were not considered to be ‘at-risk’ and therefore no collision risk is predicted for hen harrier. 

9.6.14 Hen harrier were recorded within the 2km survey area once during the 2016 breeding season and on three 
occasions during the 2019 breeding season (Figure 9.5), however no evidence of breeding was recorded and the 
flights were scattered across the site. 

9.6.15 Considering this species’ low onsite activity, no evidence of breeding within the 2km study area and no predicted 
risk of collision, hen harrier (the wider-countryside population) is scoped out of the assessment. For 
consideration of the Caithness and Sutherland Peatlands SPA population, refer to Table 9.15 and paragraph 
9.6.48. 

Merlin 

9.6.16 Flight activity surveys recorded eight flights (Table 9.12, Figure 9.6, Appendix 9.1 Annex D Volume 6), however 
these flights were not considered to be ‘at-risk’ and therefore no collision risk is predicted for merlin. 

9.6.17 Merlin were suspected to be breeding at three locations within the 2km study area (three locations in 2016 and 
two in 2019) (Confidential Figure 9.2.5, Confidential Appendix 9.2, Volume 7). 

6 ‘At-risk’ is defined as: a flight having at least part of its duration (i) at potential collision height; (ii) within the 
CRAA; and (iii) recorded within the 2km viewshed of the associated VP. 
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Table 9.14 – Merlin breeding activity, 2016 and 2019 

Nest 

ID 

2016 2019 Distance 

to Nearest 

Turbine 

Distance to 

Nearest 

Infrastructure 

ML_1 Possible nest – unconfirmed. 

Birds frequently recorded in suitable habitat but no clear evidence 

of breeding. 

554m 529m (new site 

tracks) 

ML_2 Probable nest – success unknown. 

Pair displaying but no later evidence, 

possibly failed early. 

Probable nest – 

suspected juvenile with 

adult in attendance. 

1.3km 1.3km (new site 

tracks) 

ML_3 Probable nest – success unknown. 

Mobbing peregrine falcon, indicating 

likely breeding but no further activity. 

No activity recorded. 541m 511m 

(temporary 

crane 

hardstanding) 

9.6.18 Considering this species’ evidence of breeding within the 2km study area, merlin is scoped in to the assessment. 

Osprey 

9.6.19 Ospreys were recorded within the 2km survey area once during the 2016 breeding season and once during the 
2019 breeding season (Figure 9.5), however no evidence of breeding was recorded and the flights were to the 
south of the Proposed Development. 

9.6.20 Considering this species’ limited onsite activity, no evidence of breeding within the 2km study area and no 
predicted risk of collision, osprey (the wider-countryside population) is scoped out of the assessment. For 
consideration of the Dornoch Firth and Loch Fleet SPA population, refer to Table 9.15 and paragraph 9.6.47. 

Peregrine Falcon 

9.6.21 Flight activity surveys recorded seven flights (Table 9.12, Figure 9.7, Appendix 9.1 Annex D Volume 6), of which 
one flight was identified to be ‘at-risk’, predicting a mean non-breeding collision risk of 0.0071 or one every 142 
years (Table 9.13, Appendix 9.1 Annex E Volume 6). 

9.6.22 Peregrine falcons were suspected to be breeding at two locations (Confidential Appendix 9.2, Volume 7), however 
these locations are well outwith the 2km study area (2.8km and 3.5km from the nearest turbine, 
Confidential Figure 9.2.4, Volume 7). Peregrine falcons were recorded on nine occasions across the baseline 
survey period (Confidential Figure 9.2.4, Volume 7), with activity mainly within the south of the survey area. 

9.6.23 Considering this species’ low onsite activity, no evidence of breeding within the 2km study area and negligible 
predicted risk of collision, peregrine falcon (the wider-countryside population) is scoped out of the assessment. 
For consideration of the East Caithness Cliffs SPA population, refer to Table 9.15 and paragraph 9.6.45. 

Short-Eared Owl 

9.6.24 Flight activity surveys recorded two flights (Table 9.12, Figure 9.8, Appendix 9.1 Annex D), however these flights 
were not considered to be ‘at-risk’ and therefore no collision risk is predicted for short-eared owl. 

9.6.25 Short-eared owl were not recorded during any other surveys across the baseline survey period. Considering this 
species’ limited onsite activity, no evidence of breeding within the 2km study area and no predicted risk of 
collision, short-eared owl (the wider-countryside population) is scoped out of the assessment. For consideration 
of the Caithness and Sutherland Peatlands SPA population, refer to Table 9.15 and paragraph 9.6.49. 

 

White-Tailed Eagle 

9.6.26 A single sub-adult white-tailed eagle was recorded on two occasions on the same day during the 2016 breeding 
season (outwith the 2km study area, Figure 9.5). No evidence of breeding white-tailed eagle was located within 
the 6km survey area. 

9.6.27 Considering this species’ lack of onsite activity, no evidence of breeding within the 6km study area and no 
predicted risk of collision, white-tailed eagle is scoped out of the assessment. 

Waders 

Curlew 

9.6.28 A single curlew was recorded in April and May 2016 (Figure 9.9) with no evidence of breeding activity recorded. 

9.6.29 Considering this species’ limited onsite activity, no evidence of breeding within the 500m study area and no 
predicted risk of collision, curlew (the wider-countryside population) is scoped out of the assessment. For 
consideration of the Dornoch Firth and Loch Fleet SPA population, refer to paragraph 9.6.47. 

Golden Plover 

9.6.30 Flight activity surveys recorded 29 flights (Table 9.12, Figure 9.11, Appendix 9.1 Annex D Volume 6), of which 
eight flights were identified to be ‘at-risk’, predicting a mean annual collision risk of 0.03 or one every 33 years 
(Table 9.13, Appendix 9.1 Annex E Volume 6). 

9.6.31 Breeding bird surveys identified 7-10 golden plover territories and 8-12 territories located within the 500m study 
area during 2016 and 2019 respectively (Figure 9.10). Further territories were also located outwith the 500m 
study area (Figure 9.10, Appendix 9.1 Volume 6). Non-breeding golden plover were also recorded at the site 
during the 2016 and 2019 breeding seasons and in small numbers during the 2015/2016 and 2018/2019 non-
breeding seasons (Figure 9.9). 

9.6.32 Considering this species’ breeding activity within the 500m study area and predicted collision risk, golden plover 
is scoped in to the assessment. 

Lapwing 

9.6.33 A single lapwing territory was identified outwith the 500m study area during the 2019 breeding season 
(Figure 9.10), with non-breeding activity also focussed in the same area (Figure 9.9) with the exception of a record 
of a single bird on the site in December 2015 (Figure 9.9). 

9.6.34 Considering this species’ limited onsite activity, no evidence of breeding within the 500m study area and no 
predicted risk of collision, lapwing is scoped out of the assessment. 

Woodcock 

9.6.35 A single woodcock was recorded on one occasion within the 500m study area in February 2019 (Figure 9.9). 
Considering this species’ limited onsite activity, no evidence of breeding within the 500m study area and no 
predicted risk of collision, woodcock is scoped out of the assessment. 

Wildfowl and Gulls 

Greylag Goose 

9.6.36 Flight activity surveys recorded three flights (Table 9.12, Figure 9.12, Appendix 9.1 Annex D Volume 6), however 
these flights were not considered to be ‘at-risk’ and therefore no collision risk is predicted for greylag goose. 

9.6.37 A flock of 19 greylag geese were also recorded in flight over the site on one occasion during the 2018/2019 non-
breeding season. 

9.6.38 Considering the lack of suitable foraging or roosting habitat within the site and limited records, greylag goose 
(the wider-countryside population) is scoped out of the assessment. For consideration of the Caithness and 
Sutherland Peatlands SPA population, refer to Table 9.15 and paragraph 9.6.49. 

Pink-Footed Goose 
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9.6.39 Flight activity surveys recorded seven flights (Table 9.12, Figure 9.13, Appendix 9.1 Annex D Volume 6), of which 
three flights were identified to be ‘at-risk’, predicting a mean non-breeding collision risk of 0.0417 or one every 
24 years (Table 9.13, Appendix 9.1 Annex E Volume 6). NatureScot guidance (NatureScot 2013a, 2013b) on 
potential wind farm impacts on pink-footed geese states that “NatureScot will now no longer require [Collision 
Risk Modelling] CRM to be completed for pink-footed geese in support of wind farm applications in the wider 
countryside, although the process should be followed as usual for assessing impacts on designated site pink-footed 
goose populations”. Pink-footed goose is not listed as a feature at any designated sites within 20km of the site 
and the pink-footed geese recorded are therefore considered to be part of the wider countryside population. 

9.6.40 Considering the NatureScot guidance regarding the sensitivity of non-SPA pink-footed geese, lack of suitable 
habitat within the site and low predicted collision rate, pink-footed goose is scoped out of the assessment. 

Whooper Swan 

9.6.41 Flight activity surveys recorded one flight (Table 9.12, Figure 9.14, Appendix 9.1 Annex D Volume 6), however this 
flight was not considered to be ‘at-risk’ and therefore no collision risk is predicted for whooper swan. 

9.6.42 Considering the lack of suitable foraging or roosting habitat within the site and limited records, whooper swan is 
scoped out of the assessment. 

Herring Gull 

9.6.43 A flock of 15 herring gulls were recorded in the lowland fields around Kintradwell Farm on one occasion in 
February 2019. Considering the lack of suitable foraging habitat within the site and limited records, herring gull 
(the wider-countryside population) is scoped out of the assessment. For consideration of the East Caithness 
Cliffs SPA population, refer to paragraph 9.6.45. 

Consideration of SPA Connectivity 

9.6.44 Table 9.15 details the species listed for their breeding populations on the five SPAs within 20km of the site, in 
relation to their recommended connectivity distances (NatureScot 2016). Breeding foraging ranges are not 
provided in NatureScot (2016) for common scoter or wigeon and so approximate foraging ranges have been 
supplied on the basis of comparative species7 for which foraging ranges are detailed in the NatureScot (2016) 
connectivity guidance. 

9.6.45 For the East Caithness Cliffs SPA, only peregrine falcon has been included in Table 9.15 as all the other species 
(bar herring gull) for which the SPA is designated (Table 9.9) are considered to be true seabirds and as such the 
site would not be used by these species (in addition, the site is located inland from the SPA and would not be 
located within any flyways for these species between the SPA and their offshore feeding areas). Based on SNH 
(2016) guidance there would be no connectivity between the site and the SPA for breeding peregrine due to 
separation distance. Whilst herring gull is listed as a designated feature of the East Caithness Cliffs SPA and were 
recorded during baseline surveys (paragraph 9.6.43), the importance of the site for foraging herring gull is 
considered to be very low (herring gulls were only observed foraging in the low-lying fields to the south of the 
site) and as such connectivity with the SPA is considered to be trivial at best. Considering this information, no 
likely significant effects are predicted, and the East Caithness Cliffs SPA is scoped out of the assessment. 

9.6.46 For the Moray Firth mSPA, shag (a true seabird species) is the only species designated for its breeding population 
and so, as for the East Caithness Cliffs SPA, the site is considered to have no connectivity. The 11 species 
designated for their non-breeding/wintering populations (Table 9.6) are a mixture of waterfowl (shag, ducks, 
divers and grebes) and considering that the site is located inland on upland habitat with no waterbodies, again 
there is considered to be no connectivity. Considering this information, no likely significant effects are predicted 
and the Moray Firth mSPA is scoped out of the assessment. 

9.6.47 For the Dornoch Firth and Loch Fleet SPA, with the exception of breeding osprey, all the species listed are 
designated for their non-breeding/wintering populations (Table 9.10) and comprise of waders, ducks and greylag 
goose that are utilising the coastal/wetland habitats present at the SPA. Of these species, NatureScot (2016) only 
provide a wintering foraging range for greylag goose (15-20km) and whilst the site is within foraging range 
(15.5km), the site is considered to be of low importance given the absence of waterbodies or suitable foraging 
habitats. No connectivity is predicted for any other non-breeding qualifying feature. For osprey, the site is likely 

 
7 Comparative species are: common scoter = red-throated diver; wigeon = curlew 

to be beyond foraging range for SPA birds, as per NatureScot (2016) guidance.  Considering this information, no 
likely significant effects are predicted, and the Dornoch Firth and Loch Fleet SPA is scoped out of the assessment. 

Table 9.15 – SPA Species Designated for Their Breeding Populations and Connectivity Likelihood on the Basis 
of Foraging Ranges (NatureScot 2016) to the Proposed Development 

SPA 

Species 

NatureScot 

(2016) 

Foraging 

Range 

Caithness 

and 

Sutherland 

Peatlands 

SPA – 4.59km 

Lairg and 

Strath Brora 

Lochs SPA – 

11.75km 

East 

Caithness 

Cliffs SPA – 

13.6km 

Dornoch 

Firth and 

Loch Fleet 

SPA – 

15.53km 

Strath 

Carnaig and 

Strath Fleet 

Moors SPA – 

18.88km 

Black-

throated 

diver 

10km Limited 

connectivity 

No 

connectivity 

N/A N/A N/A 

Common 

scoter 

1-8km Limited 

connectivity 

N/A N/A N/A N/A 

Dunlin 500m No 

connectivity 

N/A N/A N/A N/A 

Golden 

eagle 

6km Potential 

connectivity 

N/A N/A N/A N/A 

Golden 

plover 

3km No 

connectivity 

N/A N/A N/A N/A 

Greenshank 2km No 

connectivity 

N/A N/A N/A N/A 

Hen harrier 2km No 

connectivity 

N/A N/A N/A No 

connectivity 

Merlin 5km Limited 

connectivity 

N/A N/A N/A N/A 

Red-

throated 

diver 

8km Limited 

connectivity 

N/A N/A N/A N/A 

Short-eared 

owl 

2km No 

connectivity 

N/A N/A N/A N/A 

Wigeon 1-2km No 

connectivity 

N/A N/A N/A N/A 

Greylag 

goose 

Not stated Limited 

connectivity 

N/A N/A N/A N/A 
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SPA 

Species 

NatureScot 

(2016) 

Foraging 

Range 

Caithness 

and 

Sutherland 

Peatlands 

SPA – 4.59km 

Lairg and 

Strath Brora 

Lochs SPA – 

11.75km 

East 

Caithness 

Cliffs SPA – 

13.6km 

Dornoch 

Firth and 

Loch Fleet 

SPA – 

15.53km 

Strath 

Carnaig and 

Strath Fleet 

Moors SPA – 

18.88km 

Peregrine 

falcon 

5km N/A N/A No 

connectivity 

N/A N/A 

Osprey 10km N/A N/A N/A No 

connectivity 

N/A 

9.6.48 Considering the information detailed in Table 9.15, there is also considered to be no potential for connectivity 
between the site and the Lairg and Strath Brora Lochs SPA (breeding black-throated diver) or Strath Carnaig and 
Strath Fleet Moors SPA (breeding hen harrier), and consequently no likely significant effects are predicted.  Thus, 
these two SPAs are scoped out of the assessment. 

9.6.49 On the basis of the information detailed in Table 9.15, there is considered to be limited potential for connectivity 
(on the basis of distance alone) between the site and seven of the species listed as features on the Caithness and 
Sutherland Peatlands SPA. A review of the true likelihood for connectivity for each of these species is detailed 
below. 

▪ Black-throated diver and red-throated diver – the site is within the foraging range for these species and the 

feedback from NatureScot following the Scoping Report was “Although the chances of divers linked to this 

SPA flying through this development to the sea may seem slim, this aspect should still be fully assessed and 

presented within the EIA Report” (Table 9.1). The nearest loch on the SPA is Loch Coir’an Eoin (6.46km from 

the nearest proposed turbine), and the operational Gordonbush Wind Farm and an overhead pylon line is 

situated between the SPA and the Proposed Development/the sea. The SPA is also at a lower altitude than 

both Gordonbush Wind Farm and the Proposed Development. When considering this information, it would 

be more likely that any divers from the SPA would follow the Black Water and River Brora south east from 

the SPA towards the Moray Firth. Baseline surveys for the Proposed Development (September 2016 to 

October 2017 and September 2018 to August 2019) recorded no evidence of divers overflying the site. 

Furthermore, a review of the Gordonbush Wind Farm and Gordonbush Wind Farm Extension environmental 

statements also showed no evidence of divers overflying the area. Consequently, the likelihood of divers from 

the SPA heading to the sea/Moray Firth being displaced/diverted by the Proposed Development is considered 

to be very low and therefore, with no likely significant effects predicted, the Caithness and Sutherland 

Peatlands SPA black-throated diver and red-throated diver populations are scoped out of the assessment. 

▪ Golden eagle – whilst the nearest proposed turbine is 4.59km from the SPA, the two territories that may 

overlap with the site are not part of the SPA population, and so any usage by SPA breeding birds is likely to 

be minimal.  Accordingly, the feedback from NatureScot following the Scoping Report was “It is unlikely that 

golden eagles at this site will be linked to this SPA and therefore they may be considered in context to the 

Natural Heritage Zone population” (Table 9.1). Consequently, no likely significant effects are predicted and 

the Caithness and Sutherland Peatlands SPA golden eagle population is scoped out of the assessment. 

▪ Merlin – breeding merlin were recorded during the baseline surveys with the nearest nest 4.12km from the 

SPA boundary, and the SPA would be near the 5km limit of their foraging range. Similar to golden eagle, 

exclusivity of breeding territories closer to the site than the SPA means it is unlikely that SPA breeding 

individuals would use the site, and so no likely significant effects are predicted. Consequently, the Caithness 

and Sutherland Peatlands SPA merlin population is scoped out of the assessment. 

▪ Greylag goose – NatureScot (2016) only provides a foraging range for wintering greylag goose (15km - 20km). 

A study by Kleinhenz and Koenig (2018) found that breeding resident greylag goose in Germany used small 

home ranges whilst rearing young and tended to feed close to water and so it is likely that breeding greylag 

goose at the SPA would range considerably less than 15km - 20km. The SPA is 4.6km from the site and whilst 

this is potentially within foraging range for any breeding greylag geese, considering the lack of waterbodies 

(and therefore also foraging habitat), the site is unlikely to be used. Feedback from NatureScot following the 

Scoping Report was that “Breeding season vantage point work should suffice in assessing the level of impact 

on any summer greylag geese that may have connections with this Ramsar Site” (Table 9.1). Baseline surveys 

only recorded greylag goose activity between October and March (Appendix 9.1 Annex D), with flight activity 

surveys only recording three flights, none of which were considered to be “at-risk” of collision. Overall, there 

is considered to be no connectivity between the site and the SPA, no likely significant effects, and 

consequently the Caithness and Sutherland Peatlands SPA greylag goose population is scoped out of the 

assessment. 

▪ Common scoter– whilst the site is within possible foraging range, the species is closely linked to waterbodies 

and the associated wetland habitats. Considering the lack of waterbodies within the site and lack of records 

of common scoter during baseline surveys, no likely significant effects are predicted and so the Caithness 

and Sutherland Peatlands SPA common scoter population is scoped out of the assessment. 

9.6.50 In summary, a detailed review has concluded that there are no likely significant effects associated with any SPA 
or potential marine SPAs in relation to any of their respective qualifying features. The conclusion of no 
connectivity also extends to all of the Ramsar sites and SSSIs underpinning the SPAs. Consequently, all designated 
sites have been scoped out of the assessment. 

9.7 Features Brought Forward for Assessment 
9.7.1 Based on the information presented in the previous section, three species (Table 9.16) have been scoped in to 

the assessment as IOFs of medium or high NCI (Table 9.2) that are known to be breeding within the site or 
surrounding study area. 

Table 9.16 – Scoped In IOFs 

Feature NCI Reason for Inclusion 

Golden eagle Medium Annex 1, Schedule 1 

Golden plover Medium Annex 1 

Merlin Medium Annex 1, Schedule 1, BoCC Red list 

9.7.2 It is necessary to consider the conservation status of any scoped in IOFs and these are detailed in Table 9.17. 
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Table 9.17 – Conservation Status of Scoped In IOFs 

Feature Conservation 

Status 

Information 

Golden 

eagle 

Annex 1, 

Schedule 1, 

BoCC Green 

list 

The Scottish golden eagle population has been relatively stable over the last 

few decades and has more recently shown signs of increasing, with a total of 

442 breeding pairs estimated at the 2003 Scottish national census (Eaton et al. 

2007) and 508 territories following the 2015 Scottish national census (Hayhow 

et al. 2017). 

The NHZ 5: Caithness and Sutherland Peatlands’ golden eagle population was 

determined by Whitfield et al. (2008) to be in unfavourable conservation status 

because, in 2003, only 18 ranges out of 31 known at that time were occupied. 

Whitfield et al. (2008) also identified the main pressure acting on the NHZ 5 

population as persecution, with Whitfield et al. (2007) noting that the 

condition of the eagle population in NHZ 5 has recovered, apparently 

coincident with a reduction in persecution. 

Data provided from the HRSG showed that there were 26 pairs within NHZ 5 in 

2019, and the demographic parameters meet the criteria for favourable 

conservation status (see Appendix 9.3 for details). 

Golden 

plover 

Annex 1, 

BoCC Green 

list 

The UK golden plover breeding population was estimated to be 32,500-50,500 

pairs in 2016 (Woodward et al. 2020), although Forrester et al. (2012) give a 

Scottish breeding population estimate of 15,000 pairs, stating that this 

represents 80% of the British breeding population.   

The NHZ 5 population was estimated by Wilson et al. (2015) to be 3,125 (range 

2,907-3,343) pairs in 2005. The BTO BirdTrends website8 states that the 

national population is in probable decline, and this is likely to reflect the 

regional/NHZ population. Overall, the breeding population is considered to be 

in unfavourable conservation status. 

The British wintering population is estimated to be 400,000 (Gillings and Fuller 

2009) with the Scottish population estimated to be up to 60,000 in the 

autumn, 35,000 in mid-winter and 30,000 in the spring (Forrester et al. 2012). 

The north east Scotland estuarine coastal estimates represent around 13% of 

the Scottish coastal total which would indicate a regional spring, autumn and 

winter population between 3,900 and 7,800 individuals. Given that in the 

region of 15,000 to 20,000 birds also winter inland and that rocky coasts are 

not included in the coastal estimates (Forrester et al. 2012), the adjusted 

regional wintering golden plover population for north east Scotland is 

estimated to lie between 5,850 and 10,400 birds. Golden plover continues to 

be included on the BoCC Green list, and so overall, the wintering population is 

considered to be in favourable conservation status. 

Merlin Annex 1, 

Schedule 1, 

BoCC Red list 

The last national merlin survey, carried out in 2008, suggested a national 

breeding population of around 1,159 breeding pairs with about 733 pairs in 

Scotland (Ewing et al. 2011). Comparison with the previous 1993-94 survey 

 
8 https://www.bto.org/about-birds/birdtrends/2019 

Feature Conservation 

Status 

Information 

(Historical 

Decline) 

suggests an overall stable population, albeit with regional differences in 

success. 

The national survey recorded 66 breeding pairs in northeast Scotland in 2008, 

a reduction by 27% compared to the previous survey, so the regional/NHZ 

population is likely to have unfavourable status.  

The NHZ 5 population was estimated to be 71 (range 55-86) pairs in 2008 

(Wilson et al. 2015). 

9.8 Standard Mitigation 
9.8.1 To ensure all reasonable precautions are taken to avoid adverse effects on ornithological interests during 

construction, the developer will appoint a suitably qualified Ecological Clerk of Works (ECoW) prior to the 
commencement of construction and they will advise the developer and the Principal Contractor on all 
ornithological matters (with the assistance of a suitably qualified/licenced ornithologist if required). The ECoW 
will be required to be present on the site during the construction period and will carry out monitoring of works 
and briefings with regards to any ornithological sensitivities on the site to the relevant staff within the principal 
contractor and subcontractors. 

9.9 Likely Effects 
9.9.1 This section provides an assessment of the likely effects of the Proposed Development on the IOFs scoped in to 

the assessment. The assessment of effects is based on the project description outlined in Chapter 2: Proposed 
Development and is structured as follows: 

▪ construction effects – displacement through disturbance or direct habitat loss; 

▪ operational effects – collision risk; and 

▪ operational effects – displacement. 

Construction 

9.9.2 The main likely effects of construction activities associated with the Proposed Development are the displacement 
and disruption of breeding, foraging and roosting birds as a result of noise and visual disturbance over a short-
term period (either the duration of a particular construction activity within working hours, or the duration of the 
whole construction period – expected to be 15 months). 

9.9.3 Effects on birds would be confined to areas in the locality of temporary construction compounds, turbines, tracks 
and other infrastructure. Few attempts have been made to quantify the impacts of disturbance of birds due to 
activities of this type, and much of the available information is inconsistent. However, as a broad generalisation, 
larger bird species such as raptors, or those that feed in flocks in the open tend to be more susceptible to 
disturbance than small birds living in structurally complex habitats (such as woodland, scrub and hedgerow) (Hill 
et al. 1997). 

9.9.4 Direct habitat loss would also occur due to the Proposed Development’s construction, which would be both 
temporary (e.g. construction compounds, borrow pits etc) and long-term or permanent (access tracks and 
turbines). This has the potential to impact on breeding, foraging or roosting individuals. 

Golden Eagle 

9.9.5 Impact: breeding or foraging golden eagle may be displaced from the site during construction, either by 
disturbance or direct habitat loss. 

https://www.bto.org/about-birds/birdtrends/2019
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9.9.6 Sensitivity: medium NCI (Table 9.16) and favourable conservation status (Table 9.17) and so overall, medium 
sensitivity. 

9.9.7 Magnitude of Impact: there are two active golden eagle territories within 6km of the site (Confidential 
Figure 9.2.2, Volume 7). Ruddock and Whitfield (2007) and NatureScot 2014 recommend a buffer of 1km as a safe 
operating distance from active golden eagle nests. EA_2 is 2.7km from the nearest turbine/infrastructure and so 
is considered to be at sufficient distance that it will be beyond any risk of direct construction disturbance. EA_1 
is 1.3km/1.2km from the nearest turbine/infrastructure, and whilst there will be no construction activities within 
1km of EA_1, there will be works within 2km and so there is a possibility that some construction activities may 
result in some disturbance/displacement within core foraging range. 

9.9.8 The results of the golden eagle PAT model (Confidential Figure 9.2.7, Volume7) shows that part of both breeding 
territories (extending to 6km from the territory centre), overlap with the turbine area plus a 500m buffer from 
the turbine locations where disturbance-displacement is presumed. For EA_2, the overlap is on the outer extent 
of the territory and so the wind farm area is unlikely to be a critical part of the EA_2 territory, with the model 
predicting an apparent abundance of suitable habitat found closer to the territory centre point.  Productivity and 
survival rates are therefore unlikely to be affected by disturbance to this pair.  

9.9.9 For EA_1, there is greater overlap with the 2km core territory extent which would be temporarily unavailable to 
the pair for foraging as a result of construction displacement. This may impact on the productivity of the pair for 
the duration of construction, although is unlikely to affect the viability of the territory.   

9.9.10 The overall impact of construction disturbance-displacement on the NHZ population due to a possible temporary 
reduction in productivity for EA_1 is predicted to result in an impact of low and short-term magnitude.  

9.9.11 Significance of Effect: overall, the unmitigated effect on the NHZ golden eagle population as a result of 
construction is considered to be minor and therefore Not Significant in the context of the EIA regulations. 

Golden Plover 

9.9.12 Impact: breeding or non-breeding golden plovers may be displaced from the site during construction, either by 
disturbance or direct habitat loss.   

9.9.13 Sensitivity: medium NCI (Table 9.16) and favourable/unfavourable conservation status for their non-
breeding/breeding populations respectively (Table 9.17); overall medium-high sensitivity. 

9.9.14 Magnitude of Impact: golden plover were recorded breeding on the higher ground within the site, with a total 
count of 7-10 territories in 2016, and 8-12 territories in 2019, located within the 500m study area (Figure 9.10) 
and are therefore more likely to be subject to disturbance associated with construction activities. As a worst case, 
the temporary loss of up to 12 pairs from an NHZ population of 3,125 pairs would represent a 0.4% reduction in 
population. In practice it is unlikely that this number of pairs would be lost to the population, with some birds 
more likely to move away from the disturbance areas into nearby suitable habitat, which based on survey results 
is also suitable for golden plover. Indeed Sansom et al. (2016) found that disturbance activity during an onshore 
wind farm’s construction had no significant effect on golden plover breeding abundance or distribution. 

9.9.15 During the non-breeding seasons, small flocks of golden plover (one to 30 birds but predominately less than ten 
birds) were recorded in flight over the site. There was some evidence of them possibly using the site for 
roosting/foraging during the winter months, however activity was scattered across the site and the site is not 
considered to form a core overwintering area for golden plover. Construction disturbance to non-breeding birds 
is therefore unlikely to be significant in terms of impacts on individual fitness or survival at a population level. 

9.9.16 The impact of construction disturbance on the NHZ golden plover breeding population, or national wintering 
golden plover population as a result of construction activities is therefore predicted to result in an impact of 
negligible and short-term magnitude. 

9.9.17 Significance of Effect: overall, the unmitigated effect on the NHZ/national golden plover population as a result of 
construction is considered to be minor adverse and therefore Not Significant in the context of the EIA regulations. 

 
9 Using the following demographic parameters: mean productivity = 0.39 chicks per pair; S1 (subadult) survival 
rate of 0.35 per year (from best fit of population trend 2003 to 2019; S2 (adult) survival rate of 0.9512 as per 
Whitfield et al. (2008).  

Merlin 

9.9.18 Impact: breeding or foraging merlin may be displaced from the site during construction, either by disturbance or 
direct habitat loss. 

9.9.19 Sensitivity: medium NCI (Table 9.16) and unfavourable conservation status (Table 9.17; overall medium-high 
sensitivity. 

9.9.20 Magnitude of Impact: baseline surveys indicated that the site potentially hosts 2-3 pairs of breeding merlin 
(breeding was only confirmed at ML_2 in 2019 with a juvenile recorded). No turbine locations or infrastructure 
associated with the Proposed Development is situated within 500m of any of the three nest areas (Table 9.14). 
Consequently, habitat loss will not directly affect merlin nesting at any of the locations identified. Although some 
foraging habitat may be lost/unavailable during the construction period which may affect productivity, the 
unmitigated impact is predicted to result in, at worst, an effect of low and short-term magnitude on the NHZ 
population. 

9.9.21 Significance of Effect: the unmitigated effect on the NHZ merlin population as a result of construction is 
considered to be minor adverse and therefore Not Significant in the context of the EIA regulations. 

Operation – Collision Risk 

9.9.22 Birds that utilise the airspace within the site at potential collision heights during the lifetime of the Proposed 
Development will be at risk of collision with turbines. The risk of collision with moving wind turbine blades may 
be related to various factors including the amount of flight activity over the site, the topography of the site, the 
species’ behaviour, and the ability of birds to detect and manoeuvre around rotating turbine blades. 

9.9.23 Collision risk modelling was undertaken as part of the baseline survey analysis (refer to paragraph 9.6.4, Table 
9.13 and Technical Appendix 9.1: Ornithology Annex E Volume 6) which results in a figure for the predicted 
collision rate at the Proposed Development which is then (for those IOFs identified) assessed within the context 
of the species’ relevant populations to determine the significance of any losses. 

Golden Eagle 

9.9.24 Sensitivity: medium. 

9.9.25 Magnitude of Impact: golden eagle was the most frequently recorded species during baseline surveys with a total 
of 104 flights recorded and an annual predicted collision risk of 0.1967 (or one bird every 5.08 years). As would 
be expected, much of the flight activity was concentrated on the higher ground/plateaus (Confidential 
Figure 9.2.3) and just over a quarter of flights recorded were predicted to be ‘at-risk’ by the collision model. 

9.9.26 Population modelling has been used to assess potential impacts for some Scottish wind farm projects where 
golden eagle has been identified as an IOF and has commonly been based on the golden eagle population 
modelling (GEPM) methods used in Whitfield et al. (2006, 2008), Fielding and Haworth (2010) and Haworth 
(2014). The model uses a deterministic matrix formulation and can be used to explore how additional eagle 
mortality may affect predicted growth rates of a golden eagle population. 

9.9.27 In order to understand the impact of this estimated additional annual mortality within a NHZ 5 population 
context, a GEPM was used, based on methodology and input parameters agreed with NatureScot during the 
consultation process (Table 9.1). Full details of this model are presented in Appendix 9.3. 

9.9.28 The results of the GEPM suggest that: 

▪ Based on the increase in number of occupied territories between 2003 and 2019, and a similar mean 

productivity rate to 2003 which passed the test for favourable conservation status in Whitfield et al. (2008), 

the NHZ 5 golden eagle population is likely to be in favourable conservation status.  Under a baseline scenario 

(without Proposed Development, zero collisions) population growth would continue until the NHZ 5’s 

carrying capacity of 31 pairs is reached after nine years (mean annual growth rate of 1.3%)9.   
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▪ When additional mortality associated with collisions with turbines at the Proposed Development (0.1967 per 

year) is taken into consideration, population growth would still likely take place, until the carrying capacity is 

met, albeit at a lower growth rate (1.0% and an increase in reaching carrying capacity by three years).   

▪ With continued growth predicted over the long-term, despite additional mortality associated with collisions 

due to the Proposed Development, it is predicted that Favourable Conservation Status would still be 

achieved, and that no significant effects would occur on the NHZ 5 population as a result of additional 

mortality associated with collisions. 

9.9.29 The results of the GEPM therefore suggest that, with the NHZ 5 population likely to be in favourable conservation 
status, this additional mortality is considered to be of low spatial and long-term temporal magnitude. 

9.9.30 Significance of Effect: The overall effect on the NHZ 5 golden eagle population is therefore assessed as minor 
adverse and therefore not significant in the context of the EIA Regulations. 

Golden Plover 

9.9.31 Sensitivity: medium-high. 

9.9.32 Magnitude of Impact: golden plovers were recorded on 29 occasions during flight activity surveys, with an annual 
collision risk of 0.03 (or one bird every 33.3 years) predicted. This very small increase in baseline mortality is 
therefore predicted to result in an effect of negligible and long-term magnitude. 

9.9.33 Significance of Effect: the unmitigated effect on the NHZ/national golden plover population as a result of 
collisions is considered to be minor adverse and therefore not Significant in the context of the EIA regulations. 

Merlin 

9.9.34 Sensitivity: medium-high. 

9.9.35 Magnitude of Impact: merlin were recorded on eight occasions during flight activity surveys. No collision 
modelling was conducted as no flights were considered to be ‘at-risk’. The increase in baseline mortality is 
therefore predicted to result in an effect of negligible and long-term magnitude. 

9.9.36 Significance of Effect: the unmitigated effect on the NHZ 5 merlin population as a result of collisions is considered 
to be minor adverse and therefore not Significant in the context of the EIA regulations. 

Operation – Displacement 

9.9.37 The displacement of nesting and foraging birds from the site has the potential to extend beyond the construction 
phase, as described above, and to occur during the operational phase. It is recognised that disturbance may occur 
due to maintenance activities throughout the operational phase, although since these are likely to be of shorter 
duration and smaller extent than construction activities, effects will be lower than those predicted for 
construction effects (refer to previous section). 

9.9.38 Displacement away from operational turbines has been found to occur in a number of individual wind farm 
studies, although the effects vary considerably between sites and species. Devereux et al. (2008) showed that 
wind farms had no, or at most a minimal, effect on the local distribution of wintering farmland birds and across a 
range of breeding bird species but predominantly waders and passerines at upland wind farms, Pearce-Higgins et 
al. (2012) found no displacement effects on any bird species at operating wind farms, other than where such 
displacement had already occurred during construction, and for some species the effects during construction 
were reversed during operation with numbers returning to pre-construction numbers. Consistent with the 
findings of Pearce-Higgins et al. (2012), Hale et al. (2014) found no evidence of displacement due to wind turbines 
in breeding grassland songbirds. However, Sansom et al. (2016) suggested that breeding golden plovers may be 
affected by operational turbines up to 400m away. 

9.9.39 A North American study of redheads (a type of duck) found that breeding numbers at ponds within the wind farm 
were reduced by 77% compared to the situation pre-construction despite a three-fold increase in breeding 
numbers in the area outwith but near to the wind farm (Lange et al. 2018), suggesting that breeding ducks largely 
avoided nesting within the wind farm area itself. 

9.9.40 Pearce-Higgins et al. (2009) observed certain species experiencing localised population increases with proximity 
to wind farm infrastructure installations, so while some birds may be displaced locally, others may benefit from 
the introduction of new structures into the habitat, or some other consequence of construction. This finding was 
further supported by Pearce-Higgins et al. (2012) who reported significant increases in breeding numbers of 
skylarks and stonechats at wind farms. 

9.9.41 An additional consideration is the displacement of birds from larger areas where the turbines act as a barrier to 
bird movement. The likelihood of this effect occurring tends to increase with wind farm size, where large turbine 
arrays can force birds to alter their regular flight-paths, resulting in an increase in distance flown and so energy 
expended. However, a review of the literature suggests that none of the barrier effects identified have significant 
effects on populations (Drewitt and Langston 2006). This was also the conclusion from modelling of energy costs 
to those bird species most likely to be sensitive to barrier effects (large and long-lived breeding birds such as 
seabirds) by Masden et al. (2010). Humphreys et al. (2015) concluded that the extent to which barrier and 
displacement effects have been differentiated between in the field is however highly debatable as both are 
manifested as a reduction of birds within the wind farm (Cook et al. 2014). It may be the case therefore that 
barrier effects during the breeding season have already been accounted for as displacement effects. 

Golden Eagle 

9.9.42 Impact: Golden eagles may be at risk of displacement from foraging habitat, thereby impacting on productivity, 
fitness and survival rates. 

9.9.43 Sensitivity: medium. 

9.9.44 Magnitude of Impact: as described above for construction effects, due to the distance of nearest known nest 
sites from proposed turbines (>1km), no displacement of nesting birds is considered likely (as confirmed by 
NatureScot, Table 9.1).  

9.9.45 Golden eagles are considered by NatureScot (2016), and by McLeod et al. (2002) for PAT modelling purposes, to 
occupy territories out to a distance of around 6km from nest sites. The result of the PAT model run for the two 
territories within 6km of the site is shown in Confidential Figure 9.2.7. It shows that most activity is likely to take 
place within approximately 1.5km of a nest site, with pockets of slightly higher occupancy along favoured ridges 
beyond 1.5km.   

9.9.46 The PAT model assumes that, based on evidence at operational wind farms in Scotland, golden eagles would be 
excluded from a 500m buffer around operational turbine areas. Confidential Figure 9.2.7 (Volume 7) shows a no-
activity area around the operational Gordonbush Wind Farm and consented Extension, which it is assumed, would 
be present at the time of operation of the Proposed Development. 

9.9.47 The PAT model predicts that the Proposed Development’s presence would result in a loss of range use occupancy 
of 13.2% for EA_1 and 0.8% for EA_2. It should be noted that the EA_1 territory also slightly overlaps with the 
operational Gordonbush Wind Farm turbine buffer, but this is at the outer extent of the territory and unlikely to 
pose a significant constraint. 

9.9.48 With such a small overlap in territory and reduction in predicted range use occupancy for EA_2, it can be 
reasonably concluded that there would be little additional constraints to the territory due to the presence of the 
Proposed Development, with the territory extent of EA_1 covering the majority of the site. Results from flight 
activity surveys in 2019 (Confidential Figure 9.2.2c, Volume 7) when both territories were occupied, indicate that 
there is some evidence of increased activity along the predicted territory boundary between the two pairs, 
suggesting that the PAT model interpretation of territory extents is reasonably realistic.  

9.9.49 As discussed in Whitfield et al. (2007), the significance of the potential loss of foraging extent for a golden eagle 
pair is likely to depend on the level of quality of both the territory and the breeding birds, which would in turn 
influence the probability of a reduction in productivity rate, or in a worst-case, territory abandonment. 

9.9.50 It appears that although territory EA_1 is well established, being recorded in 2016 and 2019 at least, productivity 
may be low, with no evidence of breeding success in either year. The NHZ 5 mean annual productivity from 2015 
to 2019 data was 0.39 chicks per pair, and so it is however possible that EA_1 productivity may be around the 
NHZ average over the longer-term, despite the evidence available from the two survey years suggesting it is lower.  

9.9.51 Aerial imagery of the territory area suggests that there is widespread suitable open moorland habitat for foraging, 
although longer heather coverage, more attractive for eagle prey, appears sporadic. It is also known that red 
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grouse numbers have been low on the estate (and wider region) in recent years, and this may be reflective of 
wider prey scarcity for eagles within the territory, which may have affected productivity. 

9.9.52 A reduction in range use by 13.2%, as predicted by the PAT model would therefore potentially further affect 
productivity of the pair, by reducing the amount of foraging area and food availability. During consultations for 
other wind farm projects in the Highlands, NatureScot has stated that anything over 5% loss predicted by the PAT 
model should be considered as potentially significant in relation to impacts on a territory, which may lead to 
abandonment. As outlined in Table 9.16 however, NHZ 5 is likely to be in favourable conservation status for 
breeding golden eagle as evidence indicates that productivity and territory occupancy rates are currently 
reasonably high, suggesting that there is some spare capacity for non-breeding individuals to take up territory 
should an opportunity arise.   

9.9.53 On balance, it is considered that in a worst-case scenario, if unmitigated, the EA_1 territory may become 
unoccupied due to loss of foraging habitat, at least within some years, depending on the condition and trajectory 
of the wider NHZ 5 population and availability of alternative territories. Within an NHZ 5 population context (26 
pairs), the loss of one pair (c.4%) would result in a low to medium and long-term magnitude of impact. 

9.9.54 Significance of Effect: The unmitigated effect from displacement is classified as minor-moderate adverse and is 
therefore potentially significant in the context of the EIA Regulations. 

Golden Plover 

9.9.55 Impact: nesting or foraging golden plovers may be at risk of displacement from habitat around turbines or other 
infrastructure, thereby impacting on productivity or survival rates. 

9.9.56 Sensitivity: Medium-high.    

9.9.57 Magnitude of Impact: the likelihood and extent of any displacement on breeding golden plover is uncertain.  
Sansom et al. (2016) showed that in their study, breeding golden plover abundance may be reduced by 79% up 
to 400m away from operational turbines, although hatching and fledging success were not affected by proximity 
to turbine locations. Pearce-Higgins et al. (2012) in contrast found population densities of golden plover were not 
affected by the presence of wind farms, and years since construction and the relative overlap between the survey 
area and the wind farm were unrelated to golden plover densities. A lack of displacement effects for breeding 
golden plovers has been reported for Beinn Tharsuinn Wind Farm (Douglas et al. 2011) and Farr Wind Farm 
(Fielding & Haworth 2013). 

9.9.58 Up to 12 territories were recorded within 500m of a proposed turbine location, and so may theoretically be at 
risk of displacement. A 79% reduction in abundance (as per Sansom et al. 2016) would result in the displacement 
of up to 9-10 pairs from the area around the turbines. The variation in territory locations between survey years 
show that it is likely that some pairs could move to other parts of the site without being lost to the NHZ population, 
but as a worst case, the loss of up to 10 out of 3,125 pairs would represent 0.3% of the population. As the NHZ 
population is likely to be in unfavourable conservation status, an unmitigated impact of low long-term magnitude 
within the context of the NHZ population is predicted. As wintering golden plover were recorded infrequently 
above the site, there are unlikely to be any impacts on the fitness or survival of birds, particularly within the 
context of the national wintering population. 

9.9.59 Significance of Effect: The unmitigated effect from operational displacement is classified as minor adverse and is 
therefore not significant in the context of the EIA Regulations. 

Merlin 

9.9.60 Impact: merlin may be at risk of displacement from foraging habitat, thereby impacting on productivity, fitness 
and survival rates. 

9.9.61 Sensitivity: medium-high. 

9.9.62 Magnitude of Impact: as outlined above in the Construction effects section, no merlin nest sites have been 
recorded within 500m of any proposed turbine locations, and so direct displacement of nesting birds is unlikely.  

9.9.63 There is little evidence as to whether merlin are affected by the presence of turbines, or a wind farm development 
as a whole, although some studies (e.g. Pearce-Higgins et al. 2012) have shown that merlin prey species such as 
skylark are largely unaffected, meaning that reduction in food availability is unlikely to be a relevant factor. As 
per NatureScot (2016) guidance, merlin foraging ranges may extend out to 5km, and so based on results in 2016 

and 2019, three territories may overlap with the turbine area. Similar to other ground-nesting raptors, the 
majority of hunting during the breeding season is likely to take place close to nest sites, and so a buffer of at least 
500m from the nearest turbine is likely to enable much foraging to continue, should nests be in similar locations 
in future years. In the case of merlin nest sites ML_2 and ML_3 (see Confidential Figure 9.2.5, Volume 7), these 
are on different hillsides to turbines, and so it is likely that there is little overlap in territory extent with the 
Proposed Development. For ML_1, the closest turbine may be on the same hillside, and so there is an increased 
chance of displacement. Although this may simply lead to a relocation of nest site within the local area, the loss 
of this pair to the NHZ 5 population (71 pairs) cannot be ruled out. A loss of 1.4% of the NHZ 5 population would 
result in a low, long-term magnitude impact. 

9.9.64 Significance of Effect: The unmitigated effect from operational displacement is classified as minor-moderate 
adverse and is therefore potentially significant in the context of the EIA Regulations. 

9.10 Additional Mitigation and Enhancement 

Construction 

9.10.1 Section 9.9 presented the assessment of unmitigated construction effects on IOFs. No potentially significant 
effects were identified. 

9.10.2 The following mitigation measures would be employed to reduce the likelihood of a significant effect for all IOFs. 

9.10.3 A Breeding Bird Protection Plan (BBPP) would be produced to ensure that disruption to nesting birds, and any 
disturbance to Schedule 1 breeding birds during the construction period is avoided. The BBPP shall include good 
practice measures during construction and will be overseen by the ECoW. 

9.10.4 Pre-construction surveys carried out by the ECoW or a suitably qualified ornithologist would determine whether 
any breeding activity is taking place within potential species-specific disturbance zones of any proposed 
infrastructure. If breeding is found to occur within a potential disturbance zone, all construction works would be 
halted immediately, and a disturbance risk assessment would be prepared. The risk assessment would consider 
the likelihood and possible implications of the associated construction activities on the breeding attempt and set 
out necessary measures to ensure that no disturbance occurs. The proposed mitigation measures and, if required, 
the exact distance of any disturbance-free zone would be agreed with NatureScot, within which any construction 
activity that is considered to be potentially disturbing would be prohibited in that area until chicks are fledged. 

9.10.5 To minimise the possibility of disturbance to any Schedule 1 species’ nests within proximity to existing access 
tracks (distance would be species-specific), a maximum speed limit of 15mph would be enforced, and personnel 
would remain within vehicles whenever possible. 

Operation 

9.10.6 Section 9.9 presented the assessment of unmitigated operational effects on IOFs. The following potentially 
significant effects were identified: 

▪ displacement to breeding golden eagle and merlin (minor-moderate adverse). 

9.10.7 The following mitigation measures would be employed to reduce potentially significant operational effects to not 
significant, and also reduce the likelihood of a significant effect for all other IOFs: 

▪ annual monitoring would take place across the site to record any breeding activity of golden eagle, merlin 

and any other raptor species. 

▪ a Habitat Management Plan (HMP) is planned within the site boundary, which would aim to provide 

mitigation and enhancement measures to habitats that would be beneficial for all IOFs. An Outline Habitat 

Management Plan (OHMP) is presented in Appendix 8.6 (Volume 6), which would be finalised, and agreed 

with consultees prior to construction of the Proposed Development. The main features of the OHMP that 

would benefit IOFs are:  

▪ restoration and management to improve blanket bog and wet heath habitat (HMAs 1 to 4, Figure 

TA8.6.1, Volume 6). This will provide improved habitats for breeding waders and raptor prey, and 

therefore potentially encourage raptors to forage within the management areas;  
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▪ reduction/ceasing of muirburn practice in the two EA HMAs (Confidential Figure 9.2.9, Volume 7) to 

encourage vegetation recovery/re-establishment to improve golden eagle prey habitat and therefore 

prey availability;  

▪ management of grazing so that a diverse sward and shrub level can be created, thereby providing 

suitable nesting habitat for waders, grouse and potentially raptors including merlin, away from turbines; 

and   

▪ removal of carrion from within the site: removal or burying of deer carrion and grallochs from within 200m 

of the Proposed Development turbines throughout the operational period to help reduce the attractiveness 

of areas near turbines, and therefore reduce collision risk for golden eagle. 

9.11 Residual Effects 

Construction 

All IOFs 

9.11.1 No specific mitigation required.  However, spatial and temporal restrictions on construction activities as part of 
the BBPP would ensure legal compliance and reduce the likelihood of significant disturbance effects on breeding 
birds occurring, and therefore all predicted effects are unchanged (negligible or minor adverse, and therefore 
not significant).   

Operation 

9.11.2 Improvements to habitats within the site used by breeding golden eagle, merlin and golden plover would aim to 
increase the abundance of prey species, and in the case of the latter two, also provide improved nesting habitat 
away from the risk of collisions with turbines. These measures would help ameliorate adverse effects associated 
with a loss of foraging habitat due to displacement around turbines and reduce the risk of territory abandonment.   

9.11.3 Efforts made to reduce the golden eagle activity levels in close proximity to wind turbines by removing or burying 
deer carrion and grallochs would potentially reduce the collision risk.     

9.11.4 When taking this suite of measures into consideration, the significance of operational effects on golden eagle and 
merlin can be reduced to minor adverse and not significant, within the context of their respective NHZ 5 
populations. 

9.12 Cumulative Assessment 

Methods 

9.12.1 This section presents information about the potential cumulative effects of the Proposed Development combined 
with other operational, consented or in planning projects that are located within NHZ 5.  

9.12.2 NatureScot (2018b) has provided guidance on assessing the cumulative effects on birds.  This assessment follows 
the principles set out in that guidance.   

9.12.3 Cumulative effects may include cumulative disturbance-displacement, collision mortality, habitat loss or barrier 
effects. Some cumulative impacts, such as collision risk, may be summed quantitatively, but according to 
NatureScot (2018b) “In practice, however, some effects such as disturbance or barrier effects may need 
considerable additional research work to assess impacts quantitatively. A more qualitative process may have to 
be applied until quantitative information becomes available for developments in the area, e.g. from post-
construction monitoring or research”. 

9.12.4 The main projects likely to cause similar effects to those associated with the Proposed Development are other 
operational wind farms, or those under construction, consented, or in the planning process within NHZ 5 (Table 
9.19). No other foreseeable non-wind farm projects subject to EIA that may affect IOFs were identified during a 
desk study.  

9.12.5 Wind farm projects at scoping stage have been scoped out of the cumulative assessment because either they do 
not have sufficient information on potential effects to be included; because the baseline survey period is ongoing; 
or as results have not been published. Projects that have been refused (and no longer capable of appeal) or 
withdrawn have also been scoped out of the cumulative assessment. 

9.12.6 Small wind farm projects with three or fewer turbines have also been scoped out from the cumulative assessment 
as often these projects are not subject to the same level of detail of ornithological assessment, and so there are 
no directly comparable data.  Because of the small scale of such projects, effects are likely to be negligible on the 
IOFs assessed here.  

9.12.7 Table 9.19 (and Figure 9.15) identifies the wind farm projects that have been considered in the cumulative 
assessment, based on information provided by Highland Council in their online Wind Turbine Map (January 2020). 

Table 9.18 – Other NHZ 5 Wind Farm Projects 

Project Status Number of 

Turbines 

Information Available 

Achany Estate Operational 23 ES Chapter 

Achlachan Operational 5 ES Chapter 

Buolfruich Operational 15 No reports available 

Burn of Whilk Operational 9 NTS 

Camster Operational 25 No reports available 

Causeymire Operational 21 

Summary information from the Causeymire post-

construction report between April-July 2009 is provided 

in the Bad a Cheo ES (2012), p9-20" 

Gordonbush Operational 35 Further Information (2), NTS 

Kilbraur  Operational 19 NTS 

Kilbraur Extension Operational 8 No reports available. 

Rosehall Operational unknown No reports available. 

Strathy North Operational 33 No reports available. 

Wathegar Operational 5 
Report 1: Compilation of Historical and 2003-09 Bird 

Data and Collision Risk Modelling from 2003-08 

Halsary Construction 15 ES Chapter 

Braemore Consented 18 ES Chapter, but details have been redacted. 

Creag Riabhach Consented 22 ES Chapter 

Gordonbush 

extension 

Consented 15 ES Chapter 
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Project Status Number of 

Turbines 

Information Available 

Strathy South Consented 39 ES Chapter 

Camster2 Application 11 ES Chapter 

Golticlay & Rumster 

- FCS wind lots 

Application 19 ES Chapter 

Lairg 2 Application 10 EIA Report, FEI 1 and 2 Reports 

Limekilns Application 24 ES V2 Chapter 

South Kilbraur Application10 7 EIA Report 

Strathy Wood Application 26 ES Chapter 

Scope of Assessment 

9.12.8 Based on the conclusions of the assessment presented in Section 9.9: Likely Effects: Construction, and the 
implementation of Standard Mitigation measures outlined in Section 9.8 and Additional Mitigation Measures 
outlined in Section 9.10, construction effects have been scoped out of the cumulative assessment due to a lack 
of potential significant residual effects. It is assumed that all other projects currently within planning would be 
subject to the same legal commitments to avoid adverse effects on breeding birds during construction.  

9.12.9 The three identified IOFs are therefore assessed for potential cumulative effects during operation only: 
displacement and collision risk. For merlin, because a negligible collision rate was predicted for the Proposed 
Development alone, collision risk this has been scoped out of the cumulative assessment. 

Golden Eagle  

Displacement 

9.12.10 Results of the desk-based research on other wind farm projects within NHZ 5 show that six projects recorded a 
total of four separate active golden eagle territories within 6km, which rises to five territories when including 
EA_1 associated with the Proposed Development.   

9.12.11 Although therefore five out of 26 territories within NHZ 5 may be affected, in the case of Strathy North, Strathy 
South and Strathy Wood, these projects would be located within conifer plantation which is unsuitable for golden 
eagles, and so no additional displacement would take place. At Limekilns there was no activity recorded despite 
a territory within 6km, and so significant displacement is unlikely for that project. At Gordonbush, territory EA_2 
has become occupied since the wind farm became operational, which suggests that any displacement effects are 
not currently significant for the pair. The addition of the Gordonbush Extension would however further constrain 
the pair and it is possible that the cumulative effect of the two projects could lead to a reduction in productivity 
or territory abandonment. According to the Gordonbush Extension EIA report, mitigation has been carried out 
under the original Gordonbush Wind Farm HMP by clear felling of 245ha of plantation, immediately adjacent to 
the Caithness and Sutherland Peatlands SPA, to allow regeneration of heathland vegetation. This would over the 
long-term likely provide increased foraging habitat for golden eagle and help compensate for loss of habitat 
associated with the two Gordonbush projects. Nevertheless, it is possible that the EA_2 territory may become 
unoccupied until this HMP area matures. 

 
10 Please note, South Kilbraur was refused on 4th September 2020 but an appeal was lodged on the 2nd December 

2020. 

9.12.12 Overall, there is a risk of at least one territory (EA_2) within NHZ 5 being lost to displacement, with the risk 
associated to EA_1 mitigated primarily by the Proposed Development HMP. With the NHZ 5 population currently 
in favourable condition and a high occupancy rate (26 out of 31 territories), the reduction by one, or even two 
territories would still however mean a favourable occupancy rate of >66%, based on Whitfield et al. (2008) 
criteria. Thus, the cumulative impact magnitude of displacement is considered to be low and long-term.  

9.12.13 The significance of the cumulative displacement effect on the NHZ 5 population is therefore minor adverse and 
not significant.  

Table 9.19 – Predicted Cumulative Effects within NHZ 5 Relating to Golden Eagle 

Project Displacement Occupied 

Territories 

within 6km 

Collision Risk  Collision 

Rate 

Proposed 

Development 

Overlaps with territory EA_1.  Nest 

site within 2km.  

1 Mean of 0.1967 collisions 

per year. 

0.1967 

Operational and In-construction 

Achany 

Estate 

Recorded in the survey area but did 

not breed within 2km. The centre of 

the wind farm lies over 7 km from 

the nearest occupied eagle range 

centre. 

0 No CRM undertaken. 0 

Achlachan 
No mention of any golden eagle 

territories  

0 No CRM undertaken. 0 

Buolfruich No information available - - - 

Burn of 

Whilk 

No information available - - - 

Camster 

No information available.  No golden 

eagles recorded for Camster 2 

application.  

0 - - 

Causeymire 
Golden eagle is not mentioned as a 

breeding species 

0 - - 

Gordonbush 

A territorial pair was present during 

the breeding season 2002 and non-

territorial birds present during the 

winter months.  Pair EA_2 was 

present within 2km in 2019, based 

on surveys for Proposed 

Development.  

1 Estimated one every 10 

years 

0.1 
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Project Displacement Occupied 

Territories 

within 6km 

Collision Risk  Collision 

Rate 

Kilbraur and 

Extension 

See South Kilbraur 0 No collisions predicted in 

South Kilbraur 

application 

0 

Rosehall No information available - - - 

Strathy 

North 

Nearest breeding pair located 3.5km 

from site, little activity over site. 

1 A total of 45 birds were 

recorded, of which 4 

were at-risk. 0.039 

collisions per year at 99% 

avoidance rate. 

0.039 

Wathegar 

Recorded in the survey area but did 

not breed within 2km. The centre of 

the wind farm lies over 7 km from 

the nearest occupied eagle range 

centre. 

0 No CRM undertaken. 0 

Halsary None recorded.  0 No CRM undertaken. 0 

Consented 

Braemore No information available. - - - 

Creag 

Riabhach 

No active territories within 6km 

during 2013 surveys. Evidence of 

historic territories closer, but these 

were not found to be active during 

2013 surveys and the habitat offers 

poor foraging potential.  

0 Only a single golden 

eagle flight was 

observed, 0.03 collisions 

per year, one every 29.61 

years. 

0.03 

Gordonbush 

extension 

No territories within 2km of the wind 

farm during baseline surveys for EIA, 

but EA_2 is within 2km, as recorded 

during baseline surveys for Proposed 

Development in 2019. 

0 (territory 

overlaps 

with 

Gordonbush) 

One flight was recorded 

through the wind farm in 

2009. No CRM 

undertaken.  

0 

Strathy 

South 

There are two well established 

golden eagle territories 2.5km and 

4.5km distant. Golden eagles were 

occasionally recorded flying across 

the site.  

1 (one is 

same as 

Strathy 

North) 

Up to 0.016 collisions per 

year. 

0.016 

Application 

Project Displacement Occupied 

Territories 

within 6km 

Collision Risk  Collision 

Rate 

Camster2 None recorded.  0 No CRM undertaken. 0 

Golticlay & 

Rumster - 

FCS wind lots 

None recorded. 0 No CRM undertaken. 0 

Lairg 2 No evidence of breeding and all 

sightings related to immature and 

sub-adult birds so were unlikely to 

represent territory holding birds.  

0 16 flights in total. Annual 

collision rate of 0.023 at 

99% avoidance rate. 

0.023 

Limekilns One territory approximately within 

3.5km of the proposed development 

site. 

1 Not recorded during 

flight activity surveys. 

0 

South 

Kilbraur 

No evidence of golden eagle 

breeding on or around the sites. 

Recorded observations for extension 

were of immature birds, potentially 

looking to establish a territory in the 

vicinity of the extension site. 

0 0.076 collisions per year 

at 99% avoidance rate 

0.076 

Strathy 

Wood 

No breeding within 5km of the site 

boundary. Assumed to be an 

occasional visitor to the site, but the 

area is not a key component of any 

breeding territories. 

0 (territory 

overlaps 

with Strathy 

South) 

0.009 collisions per year 

at 99% avoidance rate.  

0.009 

Collision Risk 

9.12.14 The total predicted annual collision rate associated with all wind farm projects within NHZ 5 (where information 
is available) is 0.293, which rises to 0.490, or one every two years, when including the Proposed Development 
(Table 9.19). It is the case however that, based on survey results for a number of other projects, golden eagle 
collision risk is not necessarily attributable to NHZ breeding birds, and so this should be seen as a worst-case 
estimate. It is however noted that in the case of Gordonbush and Gordonbush Extension, the predicted annual 
rates may be underestimates because of the occupation of territory EA_2 in 2019.  

9.12.15 The GEPM in Appendix 9.3 (Volume 6, as outlined above in Section 9.9) also considers this cumulative collision 
impact within an NHZ 5 context, assuming all losses are to NHZ 5 breeding birds, and all projects within the NHZ 
will become operational with a full rollout of the proposed number of turbines. The conclusions from running the 
model with this additional mortality (0.490) were as follows: 

▪ Using a realistic S1 (subadult) survival rate of 0.35 (fitting trends from 2003 to 2019), and mean fledging rate 

of 0.39 (based on mean of 2015-19 monitoring and long-term mean), the carrying capacity of the NHZ (31 

territories) would be reached after 20 years at an average annual growth of 0.6% (down from 1.3% under the 

baseline scenario and 1.0% for the Proposed Development alone). This would result in an increase in duration 

for reaching theoretical carrying capacity from nine years under the baseline scenario, and 12 years for the 

Proposed Development alone scenario, although favourable conservation status would be maintained.  
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9.12.16 Overall, the results of the GEPM therefore suggest that the NHZ 5 golden eagle population is likely to be able to 
continue to expand, despite the additional mortality predicted to be associated with collisions at wind farm 
projects within NHZ 5, should all become operational. The main historical limiting factor of the expansion of the 
NHZ 5 population, persecution, may be reduced as a result of operational monitoring at wind farms across the 
NHZ, which means that during the operation period of the Proposed Development, survival rates may be higher 
than the conservative values considered above, which have been based on historic rates. 

9.12.17 The overall significance of the cumulative collision effect on the NHZ 5 population is therefore considered to be 
minor adverse and therefore not significant in the context of the EIA Regulations. 

Golden Plover 

Displacement 

9.12.18 Golden plovers were recorded during baseline surveys within most of the upland wind farm sites in NHZ 5. In 
some cases activity was mainly restricted to non-breeding individuals, but breeding was widespread. Table 9.20 
shows that in total, around 56 territories (where information is available) were within approximately 500m of 
proposed wind turbines, which may be subject to displacement effects. When adding the 12 pairs at the Proposed 
Development, this would represent around 2.1% of the NHZ breeding population (3,125 pairs). As reported above, 
there is evidence to suggest that breeding golden plovers are not readily displaced by wind turbines, and whilst 
acknowledging there are some data gaps for older operational projects, this figure is likely to be an overestimate 
of loss. When taking into consideration Sansom et al.’s (2016) study that did record a reduction by up to 79% of 
territories within 400m (although smaller declines were also recorded at control sites so this may not be 
completely wind farm related) a reduction in population by 1.7% (54 pairs) would result in a minor adverse and 
not significant effect on the NHZ 5 breeding population. 

Table 9.20 – Predicted Cumulative Effects within NHZ 5 Relating to Golden Plover 

Project Displacement Territories 

within 

500m 

Collision Risk  Collision 

Rate 

Proposed 

Development 

Up to 12 territories within 500m 12 Mean annual rate of 0.03. 0.03 

Operational and In-construction 

Achany 

Estate 

Up to 8 breeding territories centred 

within 500m of turbines. The number 

of pairs declined between 2003 to 

2010 from 8 to 2 pairs respectively. 

8 No CRM undertaken. 0 

Achlachan 

Golden Plover in high numbers 

during the non- breeding season. 

However, activity tended to be 

located at least 600m from the 

survey area. 

0 Recorded during 

migration and winter 

months. CRM values are 

for non-breeding season. 

15.95 collisions per year 

at 98% avoidance rate. 

15.95 

Buolfruich No information available - - - 

Burn of 

Whilk 

No information available - - - 

Project Displacement Territories 

within 

500m 

Collision Risk  Collision 

Rate 

Camster 

No information available. No 

breeding territories recorded for 

Camster 2.  

- - - 

Causeymire 
Not thought to have bred within the 

500 m buffer 

0 - - 

Gordonbush 

Sansom et al (2016) recorded a 79% 

decline in territories within 400m of 

wind farm, declining from 12 pairs to 

an operation mean of 2.5 pairs, 

exceeding that in other areas over 

the same period (−12.5 to −21%).  

12 2.3 collisions per year at 

98% avoidance rate. 

Sansom et al. (2016) 

reported no golden Plover 

collision fatalities during 

years 1 and 2 of 

operation.  

2.3 

Kilbraur and 

Extension 

One pair breeding close to wind farm 1 Zero collision risk given in 

South Kilbraur cumulative 

assessment.  

0 

Rosehall No information available - - - 

Strathy 

North 

In 2003, a minimum of four pairs 

were recorded to the south of the 

application site, within the survey 

area 

4 An overall theoretically 

derived collision rate 

during the breeding 

season (0.94) was 

estimated by adding 

together the predicted 

collision rates for display, 

commuting and local 

flights.  

0.94 

Wathegar 
One flight recorded outside survey 

area. 

0 No CRM undertaken. 0 

Halsary Confirmed to have bred within 500m 

of the proposed Halsary 

development in 2008.  

6 No CRM undertaken. 0 

Consented 

Braemore No information available - - - 

Creag 

Riabhach 

No territories within the application 

boundary, the nearest golden plover 

territory was over 600m north. 

0 No at-risk flights, no CRM 

undertaken. 

0 
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Project Displacement Territories 

within 

500m 

Collision Risk  Collision 

Rate 

Gordonbush 

extension 

Survey area held 15 pairs in 2009, 13 

pairs in 2010, nine pairs in 2011, four 

pairs in 2012 and one pair in 2013. 

No pairs recorded within the site. 

0 One flight event recorded. 

No CRM undertaken. 

0 

Strathy 

South 

In 2003 a minimum estimate of 14 

pairs were recorded within the 500m 

and 1km buffer zone. 

14 No CRM undertaken. 0 

Application 

Camster2 No golden plover territories were 

found within the breeding bird 

survey area during 2015 or 2016 

breeding bird surveys. Non-breeding 

presence only. 

0 0.24 collisions per non-

breeding season. 

0.24 

Golticlay & 

Rumster - 

FCS wind lots 

Two breeding territories were 

located during the 2015 moorland 

breeding bird surveys 

2 One at-risk flight 

recorded; no CRM 

undertaken. 

0 

Lairg 2 Four breeding pairs in both years.  4 Low levels of flight 

activity, with 

approximately two flight 

lines per year. No CRM 

undertaken. 

0 

Limekilns No information available - - - 

South 

Kilbraur 

Up to two territories within survey 

area 

2 0.336 collisions per year, 

mainly attributable to 

non-breeding birds.  

0.336 

Strathy 

Wood 

3 pairs identified breeding within the 

survey are in 2009 

3 No CRM undertaken. 0 

Collision Risk 

9.12.19 Total annual collision risk, including that associated with the Proposed Development, was estimated to be 19.8 
individuals per year, mainly associated with Achlachan Wind Farm where non-breeding birds were recorded in 
high numbers during migration and winter. The remaining 3-4 collisions per year, only some of which would be 
during the breeding season, would result in at most a minor adverse and not significant effect on the NHZ 5 
breeding population, with the Proposed Development contributing a negligible amount to this (one collision every 
33 years). 

Merlin 

Displacement 

9.12.20 Whilst merlin was recorded at the majority of sites within NHZ 5, breeding activity within respective study areas 
was infrequent (Table 9.21), with only 4-5 projects other than the Proposed Development considering any 
potential displacement to breeding birds (Gordonbush, Gordonbush Extension, Strath North, Strathy South and 
Strathy Wood), with some overlap in territories likely with these two distinct project areas. In the case of Strathy 
North, Strathy South and Strathy Wood, habitat loss would mainly be conifer plantation, meaning that additional 
displacement within territories would be low. At Gordonbush, an HMP has been determined which would provide 
enhanced habitat for merlin and help mitigate any displacement effects. Overall, perhaps 1-2 merlin territories 
may be significantly affected by projects within NHZ 5, which equates to up to 2.8% of the population. This would 
result in a minor adverse and not significant effect.  

Table 9.21 – Predicted Cumulative Effects within NHZ 5 Relating to Merlin 

Project Displacement Territories 

within 

500m 

Proposed 

Development 

Three territories within 2km. May result in significant loss of habitat for one 

pair (mitigated by HMP).  

1 

Operational and In-construction 

Achany 

Estate 

No breeding within 7km and only occasional flights. 0 

Achlachan No information available. - 

Buolfruich No information available. - 

Burn of 

Whilk 

No information available. - 

Camster No breeding within 2km in Camster 2 application.  0 

Causeymire No information available. - 

Gordonbush Loss of territory for one pair (mitigated for by habitat enhancement in HMP) 1 

Kilbraur and 

Extension 

No historic breeding evidence in area according to South Kilbraur application.  0 

Rosehall No information available. - 

Strathy 

North 

Up to three territories occupied within study area in any year. Two within 1km 

from a turbine location.  

2 

Wathegar No recorded breeding activity within 3km 0 

Halsary Occasionally forage, no records of breeding. 0 
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Project Displacement Territories 

within 

500m 

Consented 

Braemore No information available. - 

Creag 

Riabhach 

One territory within study area >500m from turbine area.  Merlin were not 

observed to forage or overfly the application site boundary. 

0 

Gordonbush 

extension 

Possible breeding territory within 1km of site (may be same as Gordonbush) 0-1 

Strathy 

South 

One territory within study area, considered to be sufficiently distant to avoid 

disturbance-displacement effects. 

0 

Application 

Camster2 No breeding within 2km study area. Occasional flights.  0 

Golticlay & 

Rumster - 

FCS wind lots 

No breeding evidence within study area and only occasional presence.  0 

Lairg 2 No evidence of breeding but foraging flights were recorded with ten flights 

observed, most in summer 2017. 

0 

Limekilns S36 application states that development has maintained a ‘safe’ distance from 

nearest breeding site(s) 

0 

South 

Kilbraur 

There was no evidence of merlin breeding on or around the Proposed 

Development. There was also no historic evidence of breeding in the wider 

area. 

0 

Strathy 

Wood 

Historic territories in proximity to access road but no longer considered viable 

due to muirburn.  Any remaining territories likely to be considered in Strathy 

North or Strathy South applications. 

0 

9.13 Summary 
9.13.1 In summary, this chapter reports on the baseline ornithological conditions recorded within and around the 

Proposed Development and presents an assessment of likely significant effects on populations of identified target 
species. 

9.13.2 IOFs identified which are considered to have the potential to experience significant effects as a result of the 
Proposed Development and that were taken forward into the assessment are: golden eagle, golden plover and 
merlin. Following a review of statutory designations within 20km of the Proposed Development and taking into 
consideration the consultation response from NatureScot, there was considered to be no connectivity between 
the species assemblage recorded at the Proposed Development and the Moray Firth mSPA, Caithness and 
Sutherland Peatlands SPA, Lairg and Strath Brora Lochs SPA, East Caithness Cliffs SPA, Dornoch Firth and Loch 
Fleet SPA or Strath Carnaig and Strath Fleet Moors SPA. Consequently, no likely significant effects on any of the 

SPAs was predicted and an HRA to inform an appropriate assessment was therefore not required – the three IOFs 
scoped in to the assessment were all assessed in the context of their relevant wider-countryside populations. 

9.13.3 Effects related to direct and indirect habitat loss, construction disturbance and displacement, operational 
displacement, collision risk and cumulative effects were all considered. The residual effects are considered to be 
not significant (Table 9.22) within the context of the EIA Regulations. 

9.13.4 Cumulative effects in relation to golden eagle, golden plover and merlin were considered to be minor adverse 
and therefore not significant (Table 9.23) within the context of the EIA Regulations. 

Table 9.22 –Summary of Effects 

Description of 

Effect 

Significance of Potential 

Effect 

Mitigation Measure Significance of Residual 

Effect 

Significance Beneficial

/ Adverse 

Significance Beneficial

/ Adverse 

Construction 

Displacement 

of breeding 

golden eagle 

Minor and 

not 

significant 

Adverse BBPP, pre-construction surveys, 

presence of an ECoW. 

Minor and 

not 

significant 

Adverse 

Displacement 

of breeding or 

wintering 

golden plover 

Minor and 

not 

significant 

Adverse BBPP, pre-construction surveys, 

presence of an ECoW. 

Minor and 

not 

significant 

Adverse 

Displacement 

of breeding 

merlin 

Minor and 

not 

significant 

Adverse BBPP, pre-construction surveys, 

presence of an ECoW. 

Minor and 

not 

significant 

Adverse 

Operation 

Risk of 

collision: 

golden eagle 

Minor and 

not 

significant 

Adverse Removal or burying of deer carrion 

and gralloch from within 200m of 

turbines to reduce attractiveness of 

areas near turbines. 

Minor and 

not 

significant 

Adverse 

Risk of 

collision: 

golden plover 

Minor and 

not 

significant 

Adverse OHMP (Appendix 8.6, Volume 6) to 

include measures to improve 

blanket bog/wet heath habitat and 

create a diverse sward and shrub 

level to improve nesting habitat 

away from turbines. 

Minor and 

not 

significant 

Adverse 

Risk of 

collision: 

merlin 

Minor and 

not 

significant 

Adverse Annual monitoring, OHMP 

(Appendix 8.6, Volume 6) to include 

measures to improve blanket 

bog/wet heath habitat and create a 

diverse sward and shrub level to 

improve habitat for prey species 

Minor and 

not 

significant 

Adverse 
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Description of 

Effect 

Significance of Potential 

Effect 

Mitigation Measure Significance of Residual 

Effect 

Significance Beneficial

/ Adverse 

Significance Beneficial

/ Adverse 

and nesting habitat (for merlin) 

away from turbines. 

Displacement 

of breeding 

golden eagle 

Minor-

moderate 

and 

significant 

Adverse Annual monitoring, OHMP 

(Appendix 8.6, Volume 6) to include 

measures to improve blanket 

bog/wet heath habitat and create a 

diverse sward and shrub level to 

improve habitat for prey species 

away from turbines. 

Minor and 

not 

significant 

Adverse 

Displacement 

of breeding or 

wintering 

golden plover 

Minor and 

not 

significant 

Adverse OHMP (Appendix 8.6, Volume 6) to 

include measures to improve 

blanket bog/wet heath habitat and 

create a diverse sward and shrub 

level to improve nesting habitat 

away from turbines. 

Minor and 

not 

significant 

Adverse 

Displacement 

of breeding 

merlin 

Minor-

moderate 

and 

significant 

Adverse Annual monitoring, OHMP 

(Appendix 8.6, Volume 6) to include 

measures to improve blanket 

bog/wet heath habitat and create a 

diverse sward and shrub level to 

improve habitat for prey species 

and nesting habitat (for merlin) 

away from turbines. 

Minor and 

not 

significant 

Adverse 

Table 9.23 – Summary of Cumulative Effects 

Feature Effect Cumulative 

Developments 

Significance of Cumulative Effect 

Significance Beneficial/ Adverse 

Golden eagle Displacement Table 9.19 Minor and not 

significant 

Adverse 

Golden eagle Collision mortality Table 9.19 Minor and not 

significant 

Adverse 

Golden plover Displacement Table 9.20 Minor and not 

significant 

Adverse 

Feature Effect Cumulative 

Developments 

Significance of Cumulative Effect 

Significance Beneficial/ Adverse 

Golden plover Collision mortality Table 9.20 Minor and not 

significant 

Adverse 

Merlin Displacement Table 9.21 Minor and not 

significant 

Adverse 

Merlin Collision mortality Table 9.21 Minor and not 

significant 

Adverse 
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https://www.nature.scot/scotlands-biodiversity/scottish-biodiversity-strategy/scottish-biodiversity-list
https://www.nature.scot/scotlands-biodiversity/scottish-biodiversity-strategy/scottish-biodiversity-list
https://www.highland.gov.uk/info/198/planning_-_long_term_and_area_policies/152/renewable_energy/4
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10 Geology, Hydrology and Hydrogeology 

10.1 Executive Summary 
10.1.1 The Proposed Development has been assessed in relation to the potential impact on geology (including peat and 

soils), hydrology and hydrogeology during the construction, operational and decommissioning phases. 

10.1.2 Information on the study area was compiled using baseline information from a desk study and verified by an 
extensive programme of field work. The assessment was undertaken considering the sensitivity of receptors 
identified during the baseline study and considering any mitigation measures incorporated as part of the site 
design. 

10.1.3 A detailed programme of peat depth probing has been completed and the results have been used to inform the 
site design. A Peat Landslide and Hazard Risk Assessment (PLHRA) and Peat Management Plan (PMP) have been 
prepared which show that areas of deep peat can be avoided, and peat resources safeguarded. 

10.1.4 The site lies outside of any floodplains and no drinking water protected areas have been identified within 1km of 
the site. No designated sites, that are dependent on water have been recorded within 1km of or in hydraulic 
continuity with the site. It has been shown that there are no sites, protected for their geology, that would be 
impacted by the Proposed Development. 

10.1.5 Site investigation has been undertaken to confirm the location of private water supply sources within 1km of the 
site and an assessment of the potential for the Proposed Development to impair these has been completed. An 
assessment of the potential effects on Groundwater Dependent Terrestrial Ecosystems (GWDTE) has also been 
completed. A schedule of proposed watercourse crossings is given. 

10.1.6 Mitigation measures have been identified, either through the site design or in accordance with good practice 
guidance. 

10.1.7 Sustainable Drainage Systems (SuDS) have been proposed to ensure that the rate of run-off from the site during 
construction and post development is no greater than that prior to development so as not to increase flood risk.  
The proposed SuDS measures allow the quality of water to be managed at source prior to any discharge being 
made. Further, the proposed outline habitat management proposals include a programme of ditch blocking and 
culvert improvements which would reduce both the rate and volume of peak water flows, providing a flood risk 
benefit when compared to existing conditions. 

10.1.8 It has been shown, as a consequence of the site design and embedded mitigation, that the Proposed Development 
would not result in any significant effects on geology (including peat and soils), hydrology and hydrogeology 
including private water supplies and GWDTE habitat. It has also been shown that the Proposed Development 
would not result in any significant cumulative effects.  To confirm this, a programme of baseline and construction 
water monitoring has been proposed. 

10.2 Introduction 
10.2.1 This chapter assesses the impacts of the Proposed Development on geology (including peat and soils) and the 

water environment (hydrology and hydrogeology). The assessment of impacts has been made on the basis of the 
proposed turbine and infrastructure layout as fully described in Chapter 2 (Proposed Development). 

10.2.2 The chapter details the assessment undertaken to determine the likely effects of construction, operation and 
decommissioning of the Proposed Development on the current baseline environment of soils, geology and 
hydrological and hydrogeological regimes (forming the water environment). It outlines the embedded good 
practice methods which have been incorporated into the design and would be used during the construction, 
operation and decommissioning of the Proposed Development to prevent or reduce identified effects and risks. 

10.2.3 Further mitigation methods to address any likely effects are proposed, where appropriate, and residual effects 
assessed.  

10.2.4 In addition, the assessment uses information and findings presented in Chapter 8 (Ecology) to inform the 
assessment of likely effects on possible areas of Groundwater Dependent Terrestrial Ecosystems (GWDTE) which 
are presented in this chapter. 

10.2.5 This chapter presents summary information from the following Technical Appendices: 

▪ Technical Appendix 10.1: Peat Landslide Hazard and Risk Assessment (PLHRA); 

▪ Technical Appendix 10.2: Peat Management Plan (PMP); 

▪ Technical Appendix 10.3: GWDTE Assessment; and 

▪ Technical Appendix 10.4: Schedule of Watercourse Crossings. 

10.2.6 This chapter has been prepared by SLR Consulting Limited, who has also undertaken the assessment. 

10.3 Legislation, Policy and Guidelines 

Legislation 

10.3.1 Relevant legislation and guidance documents have been reviewed and taken into account as part of this 
assessment. Of particular relevance are: 

▪ The Water Environment (Controlled Activities) (Scotland) Amendment Regulations, 2013 (CAR); 

▪ EU Water Framework Directive (2000/60/EC); 

▪ EU Drinking Water Directive (98/83/EC); 

▪ The Environment Act 1995; 

▪ Environmental Protection Act 1990; 

▪ The Water Supply (Water Quality) (Scotland) Regulations, 2001; 

▪ The Flood Risk Management (Scotland) Act 2009; 

▪ Water Environment and Water Services (Scotland) Act 2003 (WEWS Act); and 

▪ Private Water Supplies (Scotland) Regulations 2006. 

Planning Policy 

10.3.2 In addition to Scottish Planning Policy (SPP) published by The Scottish Government (June 2014) The Highland 
Council (THC) Local Development Plan (LDP) (April 2012) provides planning guidance on the type and location of 
development that can take place in the region. The LDP presents development policies of which the following are 
relevant to this study: 

▪ Policy 60: Other Important Habitats and Article 10 Features; 

▪ Policy 63: Water Environment; 

▪ Policy 64: Flood Risk; 

▪ Policy 66: Surface Water Drainage; and 

▪ Policy 67: Renewable Energy Developments. 

Guidance 

10.3.3 Planning Advice Notes (PANs), published by the Scottish Government, including; 

▪ PAN 50 Controlling the Environmental Effects of Surface Mineral Workings; 

▪ PAN 61 Planning and Sustainable Urban Drainage Systems; and 

▪ Online Planning Advice on Flood Risk (which supersedes PAN 69). 

10.3.4 Scottish Environment Protection Agency (SEPA) Pollution Prevention Guidance Notes (PPG) and Guidance of 
Pollution Prevention (GPP):  



Kintradwell Wind farm  

EIA Report 

 

RES 

 

Volume 2: EIA Report 10-2 GEOLOGY, HYDROLOGY AND HYDROGEOLOGY 

 

▪ PPG01 General Guide to Prevention of Pollution; 

▪ GPP02 Above Ground Oil Storage; 

▪ PPG03 Use and Design of Oil Separators in Surface Water Drainage Systems; 

▪ GPP05 Works and Maintenance in or near Water; 

▪ PPG06 Working at Construction and Demolition Sites; 

▪ PPG07 Safe Storage - The Safe Operation of Refuelling Facilities; 

▪ GPP08 Safe Storage and Disposal of Used Oils; 

▪ GPP13 Vehicle Washing and Cleaning; 

▪ GPP21 Pollution Incident Response Planning; and 

▪ GPP22 Dealing with Spills. 

10.3.5 CIRIA publications: 

▪ C532 Control of Water Pollution from Construction Sites (2001); 

▪ C648 Control of Water Pollution from Linear Construction Projects – Technical Guidance (2006); 

▪ C741 Environmental Good Practice on Site (2015); and 

▪ C753 The SUDS Manual (2015). 

10.3.6 SEPA publications: 

▪ Engineering in the Water Environment: Good Practice Guide – River Crossings (2010); 

▪ Engineering in the Water Environment: Good Practice Guide – Sediment Management (2010); 

▪ Groundwater Protection Policy for Scotland, Version 3 (2009); 

▪ Land Use Planning System SEPA Guidance Note 4, Version 9 (May 2017); 

▪ Land Use Planning System SEPA Guidance Note 2, Version 8 (October 2010); 

▪ Land Use Planning System SEPA Guidance Note 31, Version 3 (September 2014); 

▪ Position Statement – Culverting of Watercourses, Version 2.0 (June 2015); and 

▪ Regulatory Position Statement – Developments on Peat (9th February 2010). 

10.3.7 Other guidance: 

▪ DEFRA Construction Code of Practice for the Sustainable Use of Soils on Construction Sites (2011); 

▪ DEFRA Good Practice Guide for Handling Soils (MAFF 2000); 

▪ Scottish Natural Heritage, 2nd Edition June 2013 - Constructed Tracks in Scottish Uplands; 

▪ Good Practice during Windfarm Construction, Version 4, a joint publication by Scottish Renewables, Scottish 

Natural Heritage, Scottish Environment Protection Agency, Forestry Commission Scotland and Historic 

Environment Scotland (2019); and 

▪ Scottish Renewables and SEPA - Developments on Peatland: Guidance on the Assessment of Peat Volumes, 

Reuse of Excavated Peat and the Minimisation of Waste (2012). 

10.4 Consultation 
10.4.1 The scope of the assessment has been determined through a combination of professional judgement, reference 

to the relevant guidance documents and consultation with stakeholders.  

10.4.2 Consultation regarding the Proposed Development was undertaken with statutory and non-statutory bodies 
during 2019 as set out in Chapter 4 (Approach to EIA). The outcome of the relevant consultations with regards to 
the water environment and geology (including peat and soils) is summarised in Table 10.1 below.  

Table 10.1 – Consultation Overview 

Consultee Summary of Key Issues Where Addressed in 

Chapter 

The Highland 

Council (THC) 

Scoping Opinion dated 25th September 2019 

requested that the following is assessed: 

▪ Nature of the hydrology and hydrogeology of 

the site and potential impacts on watercourses 

and water supplies including water quality, 

water quantity and aquatic flora and fauna. 

▪ Identify all watercourse crossings including 

photographs of watercourse affected and 

dimensions of the watercourse. 

▪ Identify any private water supplies (informed 

by an on-site visit) and provide details of 

measures proposed to prevent contamination 

or physical disruption. 

▪ A comprehensive peat slide risk assessment, 

carbon balance calculations and assess the 

potential impacts on peat and the local 

geology.   

 

 

See Section 10.6 (Baseline 

Conditions) and Section 10.9 

(Likely Effects). 

 

See Technical Appendix 10.4 

(Schedule of Watercourse 

Crossings). 

See Section 10.6 (Baseline 

Conditions). 

 

 

See Technical Appendices 

10.1 (PLHRA) and 10.2 

(PMP) and Chapter 15 

(Carbon Savings). 

Scottish 

Environment 

Protection Agency 

(SEPA) 

Scoping Opinion dated 19th September 2019, 

requested the following: 

▪ Map of all engineering activities in or impacting 

the water environment including proposed 

buffers, flood risk assessment and related CAR 

applications. 

▪ Map and assessment of impacts upon 

Groundwater Dependent Terrestrial 

Ecosystems (GWDTE) and buffers. 

▪ Peat depth survey and table detailing re-use 

proposals. 

▪ Map and site layout of borrow pits. 

▪ Schedule of mitigation including pollution 

prevention measures. 

▪ Borrow Pit Site Management Plan of pollution 

prevention measures. 

▪ Map of proposed surface water drainage 

layout. 

 

 

See Figure 10.1 and Section 

10.6 (baseline Conditions). 

 

 

See Technical Appendix 10.3 

(GWDTE Assessment). 

 

See Technical Appendix 10.2 

(PMP). 

See Figure 10.1. 

See Section 10.8 (Standard 

Mitigation). 

 

See Schedule of Mitigation 

(Chapter 16). 
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Consultee Summary of Key Issues Where Addressed in 

Chapter 

▪ Decommissioning statement See Section 10.8 (Standard 

Mitigation). 

The Applicant is seeking in-

perpetuity consent for the 

Proposed Development. In 

the event of 

decommissioning, or 

replacement of turbines, 

decommissioning would be 

undertaken in line with best 

practice processes and 

methods at that time and 

will be managed through an 

agreed Decommissioning 

Environmental Management 

Plan. 

NatureScot 

(formerly Scottish 

Natural Heritage 

(SNH)). 

Scoping Opinion dated 12th September 2019, 

requested the following: 

▪ Potential impacts to the Caithness and 

Sutherland Peatlands Special Protection Area 

(SPA), the Dornoch Firth and Loch Fleet SPA and 

the Moray Firth Special Area of Conservation 

(SAC) and proposed SPA. 

▪ Potential impacts to carbon rich soils, deep 

peat and priority peatland habitats. 

 

 

See Section 10.6 (Baseline 

Conditions). 

 

 

 

See Section 10.6 (Baseline 

Conditions) and Technical 

Appendix 10.2 (PMP). 

Loth Residents Scoping Opinion dated 8th September 2019, noted 

that: 

▪ The Proposed Development is located in a Class 

1 Peatland Habitat. The turbine site and any 

proposed access routes must be fully surveyed 

for peat depths and the applicant will need to 

demonstrate how their proposed development 

can be achieved without compromising a Class 

1 Peatland Habitat. 

 

 

See Section 10.6 (Baseline 

Conditions) and Technical 

Appendix 10.2 (PMP). 

Marine Scotland Scoping Opinion dated 28th August 2019 noted that 

watercourses within and downstream of the 

Proposed Development support both salmon and 

trout populations. The following information is 

advised to be presented in the EIA report: 

▪ Site characteristics surveys of the watercourses 

for water quality and fish populations; 

 

 

 

 

 

Consultee Summary of Key Issues Where Addressed in 

Chapter 

▪ Site specific mitigation plans including a robust 

integrated water quality and fish population 

monitoring programme to be carried out 

before, during and after construction; and 

▪ Considers the potential cumulative impact on 

water quality and fish populations.  

See Section 10.6 (Baseline 

Conditions) and Chapter 8 

Ecology. 

See Section 10.8 (Standard 

Mitigation) and Chapter 8 

Ecology. 

 

See Section 10.6 (Baseline 

Conditions) and Section 

10.12 (Cumulative 

Assessment). 

RSPB Scotland In their Scoping Opinion dated 26th September 

2019 recorded that the Proposed Development is 

located in areas classified as Class 1 deep peat and 

infrastructure should avoid areas of deep peat over 

50 cm.  

See Technical Appendix 10.1 

(PLHRA) and 10.2 (PMP). 

Scottish Water Their Scoping Opinion dated 29th August 2019 

confirmed no objection. A review of their records 

indicates that there are no drinking water 

catchments or water abstractions sources, which 

are designated as Drinking Water Protected Areas 

under the Water Framework Directive, in the area 

that may be affected by the proposed activity. 

Noted. 

10.5 Assessment Methodology and Significance Criteria 

Consultation 

10.5.1 Scoping was undertaken in August 2019 with statutory and non-statutory bodies including SEPA, SNH and THC. 
The outcome of the relevant consultations with regards to geology and the water environment is summarised in 
Table 10.1. 

Study Area 

10.5.2 The study area includes all the Proposed Development. In addition, details of local water use and quality within a 
buffer of at least 1km from the site has been considered.  

10.5.3 The assessment of potential cumulative effects uses the catchments within the study area, with a maximum 
distance of 5km from the Proposed Development. Beyond this 5km distance, any effect is considered to be so 
diminished as to be undetectable and therefore not significant.  

Desk Study 

10.5.4 An initial desk study has been undertaken to determine and confirm the baseline characteristics by reviewing 
available information on soils, geology, hydrology and hydrogeology such as: groundwater resources, licensed 
and unlicensed groundwater and surface water abstractions, public and private water supplies, surface water 
flows, flooding, rainfall data, water quality and soil data. This has also included a review of published geological 
maps, Ordnance Survey (OS) maps, aerial photographs and site-specific data such as site investigation data, 
geological and hydrogeological reports, digital terrain models (slope plans) and geological literature. 
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10.5.5 The following sources of information, including good practice guidance and legislation have been consulted in 
order to characterise and assess the soils, geology, hydrogeology and hydrology of the area within and 
surrounding the site: 

▪ OS 1:50,000 and 1:10,000 scale mapping data; 

▪ Flood Estimation Handbook (FEH) web service; 

▪ British Geological Survey (BGS) 1:50,000 scale data - superficial deposits, bedrock, linear features, mass 

movement and artificial ground; 

▪ BGS Hydrogeological Map of UK, 2019; 

▪ James Hutton Institute, The National Soil Map of Scotland (1:250,000); 

▪ BGS Hydrogeological Maps of Scotland (groundwater vulnerability and aquifer productivity) 1:100,000 scale; 

▪ SEPA flood maps; 

▪ SEPA Water Environment Hub for water body classifications; 

▪ NatureScot Sitelink Online Information Service; 

▪ Natural England Magic Map; 

▪ Data requests to SEPA regarding details of registered/licensed abstractions and discharges (July 2019); and 

▪ Data requests to THC regarding details of historic flooding records and private water abstractions (July 2019). 

Site Visit 

10.5.6 The project hydrologists, geologists and ecologists have worked closely on this assessment to ensure that 
appropriate information is gathered to allow a comprehensive impact assessment to be completed. 

10.5.7 Detailed site visits and walkover surveys have been undertaken by SLR Consulting Limited on the following dates: 

▪ July - August 2019 to conduct peat depth probing and peat characterisation exercise, borrow pit assessment 

and track layout planning; and 

▪ February 2020 to conduct further peat probing around finalised infrastructure locations, private water supply 

survey, GWDTE assessment and watercourse crossing survey.  

10.5.8 The field work has been undertaken in order to: 

▪ verify the information collected during the desk and baseline study; 

▪ allow appreciation of the site, determine gradients, assess access routes, ground conditions, etc., and to 

assess the relative location of all the components of the Proposed Development; 

▪ assess peat extent and depth, peat slide landslide risk and site geomorphology; 

▪ undertake a visual assessment of the main surface waters and identify and verify private water supplies; 

▪ identify drainage patterns, areas vulnerable to erosion or sediment deposition, and any pollution risks; 

▪ undertake a visual assessment of the main surface waters and identify and verify private water supplies; 

▪ assess areas of potential GWDTE; and 

▪ visit potential watercourse crossings and prepare a schedule of potential watercourse crossings. 

10.5.9 The desk study and field surveys have been used to identify potential development constraints and have been 
used as part of the site iterative design process. 

10.5.10 The data obtained as part of the desk study and collected as part of the field work has been processed and 
interpreted to complete the impact assessment and recommend mitigation measures where appropriate. 

Assessment of Likely Effect Significance 

Assessing Significance 

10.5.11 The significance of likely effects of the Proposed Development has been assessed by considering two factors: the 
sensitivity of the receiving environment and the potential magnitude of impact, should that effect occur. 

10.5.12 The assessment methodology has also been informed by experience of carrying out such assessments for a range 
of wind farm and other developments, knowledge of the geology and water environment characteristics in 
Scotland and cognisance of good practice. 

10.5.13 This approach provides a mechanism for identifying the areas where mitigation measures are required and for 
identifying mitigation measures appropriate to the significance of likely effects presented by the Proposed 
Development.   

10.5.14 Criteria for determining the significance of effect are provided in Table 10.2, Table 10.3 and Table 10-4. 

Sensitivity of Receptor 

10.5.15 The sensitivity of the receiving environment (i.e. the baseline quality of the receiving environment) is defined as 
its ability to absorb an effect without a detectable change and can be considered through a combination of 
professional judgement and a set of pre-defined criteria which is set out in Table 10.2. Receptors in the receiving 
environment only need to meet one of the defined criteria to be categorised at the associated level of sensitivity. 

Table 10.2 – Criteria for Assessing Sensitivity of Receptor 

Sensitivity Definition 

High 
▪ SEPA Water Framework Directive Water Body Classification: High - Good or is close to the 

boundary of a classification Moderate to Good or Good to High;  

▪ receptor is of high ecological importance or national or international value (e.g. Site of Special 

Scientific Interest (SSSI), Special Area of Conservation (SAC), habitat for protected species) 

which may be dependent upon the geology or hydrology of the development area;  

▪ receptor is at high risk from flooding above 0.5% Annual Exceedance Probability (AEP) and/or 

water body acts as an active floodplain or flood defence;  

▪ receptor is used for public and/or private water supply (including Drinking Water Protected 

Areas (DWPA);  

▪ groundwater vulnerability is classified as high; and 

▪ if a GWDTE is present and identified as being of high sensitivity. 

Medium 
▪ SEPA Water Framework Directive Water Body Classification Moderate or is close to the 

boundary of a classification Low to Moderate; 

▪ receptor is at moderate risk from flooding (0.1% AEP to 0.5% AEP) but does not act as an 

active floodplain or flood defence; and 

▪ moderate classification of groundwater aquifer vulnerability. 

Low 
▪ SEPA Water Framework Directive Water Body Classification Poor or Bad;  

▪ receptor is at low risk from flooding (less than 0.1% AEP); and 

▪ receptor not used for water supplies (public or private). 

Magnitude of Impact 
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10.5.16 The potential magnitude of impact would depend upon whether the likely effect would cause a fundamental, 
material or detectable impact. In addition, the timing, scale, size and duration of the likely effect resulting from 
the Proposed Development are also determining factors. The criteria that have been used to assess the magnitude 
of impact are defined in Table 10.3. 

Table 10.3 – Criteria for Assessing Magnitude of Impact 

Magnitude Criteria Definition 

Major Results in a loss of 

attribute 

Fundamental (long term or permanent) changes to the baseline 

hydrology, hydrogeology and geology such as: 

▪ wholesale changes to watercourse channel, route, hydrology or 

hydrodynamics; 

▪ changes to the site resulting in an increase in run-off with flood 

potential and also significant changes to erosion and sedimentation 

patterns; 

▪ major changes to the water chemistry; and 

▪ major changes to groundwater levels, flow regime and risk of 

groundwater flooding. 

Moderate Results in impact on 

integrity of attribute 

or loss of part of 

attribute 

Material but non-fundamental and short to medium term changes to 

baseline hydrology, hydrogeology and water quality, such as: 

▪ some fundamental changes to watercourses, hydrology or 

hydrodynamics.  Changes to site resulting in an increase in run-off 

within system capacity;  

▪ moderate changes to erosion and sedimentation patterns;  

▪ moderate changes to the water chemistry of surface run-off and 

groundwater; and  

▪ moderate changes to groundwater levels, flow regime and risk of 

groundwater flooding. 

Minor Results in minor 

impacts on attribute 

Detectable but non-material and transitory changes to the baseline 

hydrology, hydrogeology and water quality, such as: 

▪ minor or slight changes to the watercourse, hydrology or 

hydrodynamics; 

▪ changes to site resulting in slight increase in run-off well within the 

drainage system capacity;  

▪ minor changes to erosion and sedimentation patterns; 

▪ minor changes to the water chemistry of surface run-off and 

groundwater; and  

▪ minor changes to groundwater levels, flow regime and risk of 

groundwater flooding. 

Negligible Results in an impact 

on attribute but of 

insufficient 

No perceptible changes to the baseline hydrology, hydrogeology and 

water quality such as: 

Magnitude Criteria Definition 

magnitude to affect 

the use/integrity 
▪ no alteration, or very minor changes with no impact to 

watercourses, hydrology, hydrodynamics, erosion and 

sedimentation patterns; 

▪ no pollution or change in water chemistry to either groundwater or 

surface water; and 

▪ no alteration to groundwater recharge or flow mechanisms. 

Likely Effects 

10.5.17 The sensitivity of the receptor together with the magnitude of impact determines the significance of the effect, 
which can be categorised into level of significance as identified in Table 10-4. This also takes into account good 
practice measures implemented and embedded as part of the design of the Proposed Development and use of 
professional judgement where appropriate. 

10.5.18 The significance of effect provides a guide to assist in decision making. However, it should not be considered as a 
substitute for professional judgment and interpretation. In some cases, the potential sensitivity of the receiving 
environment or the magnitude of impact cannot be quantified with certainty and therefore professional 
judgement remains the most robust method for identifying the predicted significance of a likely effect. 

Table 10-4 – Significance of Effect 

 Magnitude of Impact 

Se
n

si
ti

vi
ty

 

 Major Moderate Minor Negligible 

High Major Major Moderate Minor 

Medium Moderate Moderate Minor Minor 

Low Moderate Moderate Minor Negligible 

10.5.19 Effects of major Significance are considered significant in terms of the EIA Regulations. 

Requirements for Mitigation 

10.5.20 Any likely effects of the Proposed Development on geology or the water environment identified by the 
assessment have been addressed and mitigated by the design and the application of good practice guidance to 
be implemented as standard during construction, operation and decommissioning to prevent, reduce or offset 
effects where possible. Where appropriate, furthermore tailored mitigation measures have been identified prior 
to determining the likely significance of residual effects. 

10.5.21 Good practice measures would be applied in relation to pollution risk, sediment management, peat management 
and management of surface run-off rates and volumes. This would form part of the Construction Environmental 
Management Plan (CEMP) to be implemented for the Proposed Development and would be prepared prior to 
construction. 

10.5.22 The final CEMP would include details and responsibilities for environmental management on-site and would 
outline the necessary surface water management, oil and chemical delivery and storage requirements, waste 
management, traffic and transport management and would specify monitoring requirements for waste water, 
water supply and all appropriate method statements and risk assessments for the construction of the Proposed 
Development. 

Assessment of Residual Effect Significance 

10.5.23 A statement of residual effects, following consideration of any further specific mitigation measures where 
identified, is then given. 
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Limitations to Assessment 

10.5.24 The assessment uses site investigation and survey data and publicly available data sources, including but not 
limited to SEPA and THC and commercial data supply companies, as well as additional information supplied from 
stakeholders during the scoping and consultation stages. 

10.5.25 It is considered that the data and information used to complete this assessment is robust and that there are no 
significant data gaps or limitations. 

10.6 Baseline Conditions 
10.6.1 This section presents information gathered regarding the existing geological, hydrogeological and hydrological 

conditions at the site and its immediate surrounding.  The potential future baseline is also considered. 

Site Setting 

10.6.2 The Proposed Development is located approximately 7.7km north of Brora, Sutherland and is centred at National 
Grid Reference (NGR) NC 91546 11173. The Proposed Development occupies an area of approximately 2,680ha 
although only a small proportion of this would be occupied by the new infrastructure of the Proposed 
Development. 

10.6.3 An extract of Ordnance Survey (OS) mapping for the site is presented in Figure 10.1. 

10.6.4 Ground elevations within the Proposed Development range between approximately 20m Above Ordnance Datum 
(AOD) in the south-east of the site towards the A9, and 545m AOD to the north-west of the site. Ground levels 
generally decrease towards the south-east. 

10.6.5 The standard average annual rainfall (SAAR) for the surface water catchments that drain the site, based on data 
obtained from the Flood Estimation Handbook (FEH) Web Service (CEH, 2019) confirms a relatively high annual 
rainfall: 

▪ 1,278mm for the Loth Burn catchment;  

▪ 1,216mm for the River Brora catchment; and 

▪ 1,223mm for the Kintradwell Burn catchment.  

10.6.6 The existing land use includes areas of moorland used as rough hill pasture and sporting activities.  A small area 
of agricultural land, associated with Kintradwell Estate, is located within the southern extent of the site, which 
includes the proposed access route off the A9.  

Statutory Designated Sites 

10.6.7 A review of the NatureScot Sitelink (NatureScot, 2020) and Magic Map (DEFRA, 2020) webpage highlights that 
the site contains one statutory designated site. The location of this site and other nearby statutory designated 
sites within the 1km search area are summarised below: 

▪ Loth Gorge SSSI, a 12.57ha site, is located within the south-eastern extent of the site, along the banks of the 

Loth Burn. Qualifying features include upland birch woodland (classified as unfavourable recovering in May 

2016 due to negative pressures from invasive species). The nearest Proposed Development (turbine 15) is 

located approximately 3.4km north-west from the SSSI. The woodland is not water dependent and it is 

therefore not considered further in this assessment.  

▪ Ballinreach Coastal Gorges Site of Special Scientific Interest (SSSI), a 8.11ha site, is located immediately south-

east of the A9. The SSSI designated features include Kimmeridgian aged exposures and upland birch 

woodland (classified as unfavourable declining in June 2008 due to negative pressures from trampling). The 

SSSI is located in a different surface water and groundwater catchment to the Proposed Development and 

therefore not considered further.  

▪ Helmsdale Coast SSSI, a 152.48ha site, is located in several outcrops along the coast to the south-east of the 

site. The closest exposure is located approximately 130m south-east of the proposed site entrance from the 

A9. The SSSI designated features include Kimmeridgian aged exposures and Mesozoic Palaeobotany. The 

Proposed Development would have no effect on the qualifying interests of the SSSI and therefore it is not 

considered further. 

▪ Moray Firth Special Area of Conservation (SAC), a 151,274ha site, is located 120m south-east of the proposed 

site entrance from the A9. The SAC is a marine designation for Bottlenose dolphins (tursiops truncatus) and 

subtidal sandbanks. The scale of the Proposed Development would not impair the qualifying interests of the 

SAC and it is not considered further in this assessment. 

10.6.8 The location of statutory designated sites between 1km and 5km search area are summarised below: 

▪ Iverbrora SSSI, a 58.34ha site, located approximately 3.1km south-west of the site, at its closest extent. The 

SSSI designation include Bathonain, Callovian and Oxfordian aged exposures as well as Mesozoic 

Palaeobotany. The SSSI is remote from the Proposed Development and it is therefore not considered further. 

▪ Caithness and Sutherland Peatlands RAMSAR, SAC and Special Protected Area (SPA), a 145,313ha site, exists 

3.7km north-west of the site. It is in a different surface water and groundwater catchment to the site and is 

not considered further in this chapter.  

▪ Coir’ an Eoin SSSI, a 2554.5ha site, located 3.7km north-west of the site. The SSSI designating features include 

blanket bog upland habitats and breeding Golden plover (pluvialis apricaria). It is in a different surface water 

and groundwater catchment to the site and is not considered further. 

▪ Carrol Rock SSSI, a 133.27ha site, located 4.7km west of the site. The SSSI designation includes upland birch 

woodland and is remote from the Proposed Development and it is therefore not considered further. 

Geology 

Soils and Superficial Geology 

10.6.9 An extract of the 1:250,000 National Soil Survey of Scotland (James Hutton Institute, 2020) mapping is presented 
as Figure 10.2. The principal soil types underlying the site is shown to be peaty gleys, peaty podzols and peat. 

10.6.10 An extract of SNH’s Peatland Classification mapping is reproduced as Figure 10.3 and shows at lower elevations 
much of the site is underlain by peatland Class 4 and 5. At higher elevations, Class 1 and 2 peatland is recorded. 
These areas are subject to differing levels of habitat degradation that is discussed further in Chapter 8 Ecology. 

10.6.11 An extract of the 1:50,000 BGS superficial deposits data is presented as Figure 10.4, review of this and of the BGS 
Onshore Geoindex 1:50,000 data (BGS, 2020) shows that majority of the site is underlain by Glacial Till. The Till is 
absent at higher elevations, where either bedrock is shown at surface or peat is shown to overlie bedrock.  

10.6.12 Localised areas of alluvium are shown to bound larger watercourses and small areas of Glaciofluvial Ice Contact 
deposits and Raised Marine deposits are located within the south of the site, near Kintradwell Farm, near the 
coast.  

10.6.13 As part of the baseline assessment a comprehensive peat probing exercise has been conducted and informs the 
PLHRA (Technical Appendix 10.1) and PMP (Technical Appendix 10.1). In summary: 

▪ the presence and depth of peat was assessed at more than 2,500 locations; 

▪ 35% of all probes intersected no peat and/or peat soils; 

▪ where recorded, the peat thickness varies from 0.5m to 4.0m; 

▪ of the probe locations that intersected peat, approximately 50% recorded peat less than 1m thick and 30% 

recorded peat in excess of 1.5m thick; and  

▪ a hazard impact assessment has been completed, which has concluded that subject to the employment of 

appropriate mitigation measures, the presence of peat and potential peat slide instability are not 

development constraints. 
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Bedrock and Linear Features 

10.6.14 An extract of the 1:50,000 BGS bedrock and linear features data is presented as Figure 10.5. 

10.6.15 Metamorphic, sedimentary and igneous lithologies are all present on site, with lithologies ranging from 
Neoproterozoic to Jurassic in age. 

10.6.16 Bedrock within the site comprises predominately Devonian age sandstones and conglomerates. The southern 
extent of the site is underlain by older rock units comprising a psammite and a granitic igneous intrusion, with 
Jurassic aged sandstones and argillaceous rocks underlying Kintradwell Farm and the A9.   

10.6.17 All the proposed turbines are located on Devonian aged Badbea Breccio-Conglomerate Member and Berriedale 
Sandstone Formation.  

10.6.18 One inferred fault with unknown displacement is located within the southern extent of the site. The fault trends 
north-east to south-west.  

Hydrogeology 

Aquifer Characteristics and Groundwater Vulnerability 

10.6.19 BGS mapping (Figure 10.6) shows that the bedrock deposits beneath the majority of the site are considered a 
locally important aquifer with moderate productivity characterised by intergranular and fracture groundwater 
flow. In contrast, negligible groundwater is expected in the psammite and igneous rocks located in the south-east 
of the site where only limited groundwater flow may be expected to occur where secondary permeability has 
been established.  

10.6.20 A description and hydrogeological classification of the geological units underlying the Proposed Development is 
presented in Table 10.5.  

Table 10.5 – Hydrogeological characteristics of geological units at the site 

Period Geological Unit Hydrogeological Characterisation Hydrogeological 

Classification 

Pleistocene 

to Recent 

Peat Where not degraded or eroded, 

characteristically wet underfoot and 

dominated by Sphagnum. 

Typically peat consists of two layers: the 

upper very thin (up to 30cm) acrotelm 

layer contains upright stems of 

Sphagnum mosses and allows relatively 

free water movement and the lower 

catotelm layer comprising the thicker 

bulk of peat where individual plant stems 

have collapsed.   

Water movement in the catotelm layer is 

very slow and normally the water table in 

a peat never drops below the acrotelm 

layer. 

Not classified. 

Glacial Till Sand and gravel horizons within this unit 

are capable of storing groundwater, 

although their lateral and vertical extent 

realises a variable and often small 

groundwater yield. 

Not classified. 

Period Geological Unit Hydrogeological Characterisation Hydrogeological 

Classification 

Clay within this unit acts as an aquitard to 

the more permeable sand and gravel 

lenses and will hinder/prevent large scale 

groundwater movement.  Regionally, 

groundwater flow will be limited by the 

variability of these deposits and 

consequently any groundwater yields are 

normally low. 

Devonian Badbea Breccio-

Conglomerate 

Member and 

Berriedale 

Sandstone 

Formation 

Generally classified as moderately 

productivity aquifers. Groundwater flow 

is predominately via fracture flow due to 

presence of finer grained horizons within 

sandstone beds restricting intergranular 

flow. However, some intergranular flow 

may still occur.   

Intergranular and fracture 

flow. 

Moderate productivity. 

Potentially highly 

vulnerable to pollution on 

account of the dominance 

of fracture flow where not 

overlain by superficial 

deposits. 

10.6.21 The BGS groundwater vulnerability mapping (Figure 10.7) classifies the underlying aquifer (superficial and 
bedrock) according to the predominant groundwater flow mechanism (fracture or intergranular) and the 
estimated groundwater productivity. Groundwater vulnerability is divided into five classes (1 to 5) with 1 being 
least vulnerable and 5 being most vulnerable.  The vulnerability map shows that groundwater underlying the site 
is vulnerable to pollution (Class 5, 4a and 4b). The highest vulnerability areas across the site are where there is an 
absence of superficial deposits and the groundwater may be present in the shallow weathered bedrock.   

Groundwater Levels and Quantity 

10.6.22 Baseline factors that would inhibit groundwater recharge at site include the following: 

▪ steeper topographic gradients present in parts of the site would encourage the formation of surface water 

run-off; 

▪ the Peat and Glacial Till deposits inhibit infiltration owing to their generally low bulk permeability; and 

▪ the underlying bedrock (where it is not weathered or fractured) within the southern extent of the site 

generally displays a low permeability that would limit on small amounts of groundwater recharge. 

10.6.23 SEPA has confirmed they have no information regarding groundwater levels and quality within the site. 

10.6.24 In the absence of published information or data held by SEPA, it is inferred that groundwater will be present as 
perched groundwater within more permeable horizons (sand and gravels) of the Glacial Till deposits, and, 
fractures within the bedrock deposits. 

10.6.25 All of Scotland’s groundwater bodies have been designated as Drinking Water Protected Areas under the Water 
Environment (Drinking Water Protected Area) (Scotland) Order 2013 and require protection for their current use 
or future potential as drinking water resources. 

10.6.26 The current status of groundwater bodies in Scotland has been classified by SEPA (SEPA, 2017) in accordance with 
the requirements of the Water Framework Directive (WFD).  SEPA identify two groundwater body that underlies 
the site: 

▪ Northern Highlands (SEPA ID 150701), classified in 2018 with an Overall Status of Good and no pressures are 

identified; and  
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▪ Brora (SEPA ID 150703), classified in 2018 with an Overall Status of Good and no pressures are identified. 

Groundwater Dependant Terrestrial Ecosystems 

10.6.27 A habitat and National Vegetation Classification mapping exercise was conducted in 2019 as part of the ecology 
baseline assessment, to identify potential GWDTE within the site. An assessment of GWDTE is included in 
Technical Appendix 10.3.  

10.6.28 In summary, the GWDTE assessment concludes that areas of potential GWDTE at the site are not sustained by 
groundwater but by surface water, and therefore the 100m and 250m buffers specified in SEPA guidance to 
potential GWDTE habitats need not be applied. Safeguards, however, will need to be included in the site design 
to maintain existing surface water flow paths so that existing habitats are sustained.  

Hydrology 

Local Hydrology 

10.6.29 The site is drained by two main surface water catchments, the Loth Burn and Kintradwell Burn. The Loth Burn 
drains the north and eastern extent of the site and the Kintradwell Burn drains the south and western extent of 
the site.  

10.6.30 The River Brora catchment, including the Allt Smeorail sub catchment, is located immediately north-west of the 
site. No development is proposed in this surface water catchment.  

Loth Burn 

10.6.31 The Loth Burn has an overall catchment size of 37km2 (of which 14km2 lies within the site) and discharges at 
Lothbeg Point, 1km south-east of the site. The Sletdale Burn is the largest tributary of the Loth Burn.  

10.6.32 The Proposed Development within this surface water catchment (which includes turbines 1 to 6, 10 and 12 to 15 
and watercourse crossings WX04 and WX05) is drained by the Sletdale Burn.  

Kintradwell Burn 

10.6.33 The Kintradwell Burn flows south-eastwards through the western extent of the site, before discharging into the 
Moray Firth 100m south-west of the site entrance from the A9. The burn within the site has an overall catchment 
size of approximately 8.5km2.  

10.6.34 The Proposed Development within this surface water catchment includes turbines 7 to 9 and 11, watercourse 
crossings WX01, WX02 and WX03, and the borrow pit.  

10.6.35 The watercourse is located within a large valley in the south of the site (Photograph 10.1).  

Photograph 10.1 – View of the Kintradwell Burn catchment looking south 

 

Surface Water Flow 

10.6.36 Table 10.6 presents catchment areas and the key catchment descriptors from the FEH Web Service (CEH, 2020) 
for the Loth Burn and Kintradwell Burn which can be used to describe the catchments’ anticipated response to 
rainfall.  

Table 10.6 – Surface water catchment descriptors 

Watercourse Downstream Point (NGR) Area 

(km2) 

SAAR 

(mm) 

ALTBAR 

(mASL) 

DPSBAR 

(m/km) 

LDP 

(km) 

BFIHOST 

(dim) 

Loth Burn NC 94850 10100 36.43 1,278 333 215.0 14.16 0.36 

Kintradwell Burn NC 92050 07350 8.47 1,223 327 164.4 7.2 0.32 

NOTE: Grid reference of downstream maximum extent of catchment as denoted by either the Proposed Development site boundary or 
confluence with another watercourse; SAAR – surface average annual rainfall between 1961 and 1990; ALTBAR – mean catchment altitude 
(metres above sea level); DPSBAR – index of catchment steepness; and LDP – longest drainage path; BFIHOST - base flow index is a measure 

of catchment responsiveness to precipitation. 

10.6.37 SEPA provided precipitation data for the two nearest rain gauges to the Proposed Development (Kilphedir NGR 
NC 99848 18206 and Milton of Evelix NGR NH 76540 91000).  In 2018 a total of 817mm and 641mm were recorded 
at Kilphedir and Milton of Evelix rain gauges respectively, notably lower than the SAAR data provided by the FEH 
web service.  

Surface Water Quality 

10.6.38 SEPA has classified watercourses in terms of their quality as part of their responsibilities under the WFD. The Loth 
Burn (ID: 20055) was classified with an overall status of Moderate in 2018, with pressures identified on water 
flows due to water abstractions for hydroelectricity generation.  

10.6.39 Smaller watercourses within the Proposed Development, including the Kintradwell Burn, are not monitored nor 
classified by SEPA.  

Fisheries 

10.6.40 Fisheries regionally are managed by the Brora District Salmon Fishery Board and Marine Scotland. Fishery 
interests are discussed in detail and assessed within Chapter 8: Ecology.  
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Flood Risk 

10.6.41 SEPA has developed national flood maps (SEPA, 2018a) that present modelled flood extents for river, coastal, 
surface water and groundwater flooding. The river, coastal, surface water and groundwater maps were developed 
using a consistent methodology to produce outputs for the whole of Scotland, supplemented with more detailed, 
local assessments where available and suitable for use. Flood extents are presented in three likelihoods: 

▪ High likelihood: A flood event is likely to occur in the defined area on average more than once in every ten 

years (1:10). Or a 10% chance of happening in any one year.  

▪ Medium likelihood: A flood event is likely to occur in the defined area on average more than once in every 

two hundred years (1:200). Or a 0.5% chance of happening in any one year.  

▪ Low likelihood: A flood event is likely to occur in the defined area on average more than once in every 

thousand years (1:1000). Or a 0.1% chance of happening in any one year.  

10.6.42 The flood risk from each of these potential sources is discussed below. Consultation with THC and SEPA has been 
conducted and used to inform this assessment. THC report several flooding events within 5km of the Proposed 
Development and SEPA confirmed details presented within their online Flood Maps service. 

Flooding from the sea or tidal flooding 

10.6.43 The SEPA coastal flood maps confirm that the Proposed Development is not at risk from coastal flooding extents. 
The lowest elevations across the site are approximately 20m AOD.  

Flooding from rivers or fluvial flooding 

10.6.44 SEPA mapping has identified that the main floodplain extents within the surface water catchments are local, never 
extending far from the watercourses or waterbodies.  

10.6.45 High risk areas associated with flooding are located along the main watercourse corridors including the Loth Burn, 
Sletdale Burn and Kintradwell Burn. 

Flooding from surface water  

10.6.46 SEPA has modelled a few localised surface water flood extents within the site, largely coinciding along 
watercourse channels (Sletdale Burn, Loth Burn and Kintradwell Burn). It is noted however, that the flood extents 
are minor and localised, never forming large linked areas or flow paths.  

Flooding from groundwater 

10.6.47 The SEPA groundwater flood map illustrates that the site is not considered at risk from predicted groundwater 
flooding. 

Flooding from infrastructure failure 

10.6.48 SEPA has produced reservoir inundation maps (SEPA, 2018b) for those sites currently regulated under the 
Reservoirs Act 1975. Review of the SEPA Inundation Mapping highlights that there is no risk of reservoir 
inundation.  

Historical flooding records 

10.6.49 Consultation with THC highlighted that there have been fourteen recorded flood incidents within 10km of the 
site, with recorded incidents located in and around Brora and an incident recorded in Port Gower and on the River 
Helmsdale. All of these events are located in catchments which are not hydraulically connected to the Proposed 
Development. 

10.6.50 SEPA have identified two historical flood events (1928 and 1931) within 1km of the site boundary (see Figure 
10.1), associated with pluvial and fluvial flooding of the A9 and railway, located south-east of the Proposed 
Development. No development is proposed in these surface water catchments. 

Private Water Supplies and Licenced Sites 

10.6.51 Consultation with Scottish Water confirmed that no public water supplies exist within the site and that the 
Proposed Development is not located in a Drinking Water Protected Area (DWPA).  

10.6.52 Three Private Water Supplies (PWS) have been identified within 1km of the site and a Private Water Risk 
Assessment has been prepared to assess the risk the Proposed Development poses to these PWS sources. This is 
presented in Table 10.7.  

Table 10.7 – Private Water Supply Risk Assessment 

Label Name Location of Source (NGR) 

Distance from nearest 

Proposed Development 

Notes Pathway 

PWS01 Kintradwell 

Lodge and 

Keepers Cottage 

NC 91200 08747 

Adjacent and below 

existing track which is 

proposed to be upgraded.  

The PWS serves two properties just 

outside of the site boundary, 

Kintradwell Lodge and Keepers 

Cottage. Water is sourced from a 

spring, which is directed to a holding 

tank via gravity.  

The Proposed Development is located 

in the same surface water catchment 

as the PWS source. The proposed 

access track lies adjacent to the spring 

source. There is, therefore, a potential 

pathway from the Proposed 

Development to the water source. 

Recommended mitigation measures 

and monitoring to safeguard this 

water source are discussed in Section 

10.8.  

It is noted both properties are owned 

by the estate. 

YES 

PWS02 Ballinreach and 

Kintradwell Farm 

NC 92495 08603 

800m north-east of the 

proposed control building.  

The PWS source location is 

unconfirmed by the 

residents. The location has 

been provided by THC.   

The PWS source serves two 

properties; Kintradwell Farm and 

Ballinreach which are located 200m 

and 1.1km north-east of the proposed 

site access respectively. Water is 

abstracted from the Allt Garbh-chlais.  

No development is proposed in the 

Allt Garbh-chlais catchment from 

which the water abstraction is made. 

The water source is therefore not at 

risk from the Proposed Development 

and no mitigation measures or 

monitoring is required.   

NO 

PWS03 Clynemilton 

Farm and East 

Clynemilton 

Farm Cottage 

NC 91081 06901 

1.3km south-west of the 

proposed control building 

The PWS source serves two properties 

located approximately 850m west of 

the site, Clynemilton Farm and East 

Clynemilton Farm Cottage. Water is 

supplied by a spring which flows via 

NO 
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Label Name Location of Source (NGR) 

Distance from nearest 

Proposed Development 

Notes Pathway 

gravity to a holding tank. The holding 

tank is located approximately 250m 

north-west of the properties.  

No development is located in the 

surface water catchment of the 

Clynemilton Burn where the spring 

water abstraction is made. The water 

source is therefore not at risk from 

the Proposed Development and no 

mitigation measures or monitoring is 

required.  

10.6.53 SEPA provided details of CAR registrations/licences within 1km of the Proposed Development; these are shown 
on Figure 10.1 and are summarised below: 

▪ one impoundment licence for hydropower generation; 

▪ two water abstractions from watercourses for hydroelectric power generation; 

▪ one simple licence which permits disposal of sheep dip onto land;  

▪ one engineering registration for pipeline/cable crossing over a watercourse; and 

▪ nine discharges of sewage (private) primary (two to watercourse and seven to groundwater). 

10.6.54 Further details of the impoundment and abstraction licences for hydropower generation are provided below: 

▪ Impoundment licence (CAR/L/1081922) is located in the Clynemilton Burn at Clynemilton Farm, 

approximately 850m south-west of the site. The burn is located within a surface water catchment which is 

not hydraulically connected to the Proposed Development and therefore not considered further. 

▪ Water is abstracted from the Loth Burn for the Glen Loth Hydro Scheme (CAR/L/1123281), immediately 

south-east of the site. The abstraction is located approximately 3.5km south-east from the nearest proposed 

infrastructure (turbine 7).  

▪ Water is abstracted from the Kintradwell Burn within the site boundary for the Kintradwell Hydro Scheme 

(CAR/L/1089695). The abstraction is located approximately 90m upstream from the existing watercourse 

crossing WX01 (Photograph 10.2) and development is proposed in the Kintradwell Burn catchment upstream 

of the hydro scheme.  

Photograph 10.2 – Kintradwell Hydro Scheme within the site 

 

Future Baseline 

10.6.55 Climate change studies predict a decrease in summer precipitation and an increase in winter precipitation, 
alongside slightly higher average temperatures.  These changes suggest that there could be greater pressures on 
water supplies and water levels in summer months in the future.  In addition, summer storms are predicted to be 
of greater intensity. Therefore, peak fluvial flows associated with extreme storm events could also increase in 
volume and velocity. 

10.7 Receptors Brought Forward for Assessment 
10.7.1 A summary of the receptors identified as being sensitive to the Proposed Development and which have been 

‘scoped-in’ to the assessment include: 

▪ sensitive peat soils and areas of deep peat that have been recorded within the site; 

▪ groundwater quality which has been classified by SEPA as Good and has a High vulnerability; and 

▪ surface water which has been classified by SEPA as Good and has been shown to support private water 

supplies and two hydropower schemes. 

10.8 Standard Mitigation 

Design Iterations 

10.8.1 The Proposed Development has undergone design iterations and evolution in response to the geological, 
hydrological and hydrogeological constraints identified as part of the baseline studies and field studies so as to 
avoid and/or minimise likely effects on receptors where possible. This has included areas of deep peat or potential 
peat instability, watercourse locations, areas of potential flooding, PWS and GWDTE. 

10.8.2 The Proposed Development has made use of existing tracks wherever practical. 

Peat and Peat Management 
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10.8.3 The extent and depth of peat at site has been subject to much investigation. Where practically possible, areas of 
deep peat have been avoided by the site design and a site-specific peat landslide and hazard risk assessment has 
been prepared to inform the site design (see Technical Appendix 10.1). 

10.8.4 Good construction practice and methodologies to prevent peat instability within areas that contain peat deposits 
are identified in the PLHRA. These include: 

▪ measures to ensure a well-maintained drainage system, to include the identification and demarcation of 

zones of sensitive drainage or hydrology in areas of construction; 

▪ minimisation of ‘undercutting’ of peat slopes, but where this is necessary, a more detailed assessment of the 

area of concern would be required; 

▪ careful micro-siting of turbine bases, crane hardstandings and access track alignments to minimise effects on 

the prevailing surface and sub-surface hydrology; 

▪ raising peat stability awareness for construction staff by incorporating the issue into the Site Induction (e.g. 

peat instability indicators and good practice); 

▪ introducing a ‘Peat Hazard Emergency Plan’ to provide instructions for site staff in the event of a peat slide 

or discovery of peat instability indicators; 

▪ developing methodologies to ensure that degradation and erosion of exposed peat deposits does not occur 

as the break-up of the peat top mat has significant implications for the morphology, and thus hydrology, of 

the peat (e.g. minimisation of off-track plant movements within areas of peat); 

▪ developing robust drainage systems that would require minimal maintenance; and 

▪ developing drainage systems that would not create areas of concentrated flow or cause over-, or under-

saturation of peat habitats. 

10.8.5 Notwithstanding any of the above good construction practices and methodologies, detailed design and 
construction practices would need to take into account the particular ground conditions and the specific works 
at each location throughout the construction period. An experienced and qualified engineering geologist / 
geotechnical engineer would be appointed to provide advice during the setting out, micro-siting and construction 
phases of the Proposed Development. 

10.8.6 A site-specific peat management plan has been prepared (see Technical Appendix 10.2) which shows that peat 
disturbed by the Proposed Development can be readily re-used for restoration purposes.  

Buffer to Watercourses 

10.8.7 In accordance with wind farm construction best practice guidelines, a 50m buffer has been applied to 
watercourses (shown on OS 1:50,000 mapping) and, with the exception of a limited number of watercourse 
crossings,  where practical any proposed construction activities or infrastructure has been located outside of this 
buffer (see Figure 10.1). 

10.8.8 The layout of the access track was designed to minimise the requirement for watercourse crossings.  

Groundwater Dependent Habitats 

10.8.9 It has been shown that areas identified on-site as being potentially highly or moderately groundwater dependent 
are likely to be sustained by incident rainfall and local surface water run-off rather than by groundwater.  
Accordingly, the buffers proposed in SEPAs GWDTE guidance need not apply. 

10.8.10 Measures, such as permeable access tracks and regular cross track drains, have been proposed (see below) to 
safeguard existing water flow paths and maintain existing water quality. It is considered therefore that the water 
dependent habitats identified by the NVC mapping can therefore be sustained. This will be confirmed, in 
accordance with good practice, by the Ecological Clerk of Works (ECoW) at the time of the construction of the 
Proposed Development who will ensure existing surface water flow paths and water flushes are maintained. 

Good Practice Measures 

10.8.11 Good practice measures will be applied in relation to pollution risk, and management of surface run-off rates and 
volumes. This will form part of the final CEMP to be implemented for the Proposed Development. 

10.8.12 Key good practice measures are stated below, and the assessment incorporates these measures as part of the 
Proposed Development. Any further specific mitigation which may be required to reduce the significance of a 
likely effect is identified in the assessment of likely effects (Section 10.9) during the construction, operation and 
decommissioning phases. 

Construction Site Licence 

10.8.13 In accordance with CAR prior to any construction at site a Construction Site Licence application will be made to 
SEPA. The Licence, which is regulated by SEPA, is used to ensure that run-off from a construction site does not 
cause pollution of the water environment. The Construction Site Licence requires the development of a Pollution 
Prevention Plan, which once agreed with SEPA is adhered to on site. The principles which would be adopted in 
the Plan are discussed in the good practice measures below. 

General Measures 

10.8.14 As a principle, preventing the release of any pollution/sediment is preferable to dealing with the consequences 
of any release. There are several general measures which cover all effects assessed within this chapter, details of 
which are given below. 

10.8.15 Prior to construction, a site-specific drainage plan will be produced. This will take into account any existing local 
drainage which may not be mapped and incorporate any site-specific mitigation measures identified during the 
assessment. 

10.8.16 Measures will be included in the final CEMP for dealing with pollution/sedimentation/flood risk incidents and will 
be developed prior to construction. This will be adhered to should any incident occur, reducing the effect as far 
as practicable. 

10.8.17 The final CEMP will contain details on the location of spill kits, will identify 'hotspots' where pollution may be 
more likely to originate from, provide details to site personnel on how to identify the source of any spill and state 
procedures to be adopted in the case of a spill event. A specialist spill response contractor will be identified to 
deal with any major environment incidents. 

10.8.18 A wet weather protocol will be developed. This will detail the procedures to be adopted by all staff during periods 
of heavy rainfall. Tool box talks will be given to engineering/construction/supervising personnel. 

10.8.19 Roles will be assigned to different engineering/construction/supervising personnel and the inspection and 
maintenance regimes of sediment and run-off control measures will be adopted during these periods. In extreme 
cases, the above protocol will dictate that work on-site may have to be temporarily suspended until 
weather/ground conditions allow. 

Water Quality Monitoring 

10.8.20 Water quality monitoring during the construction phase will be undertaken for the surface water catchments that 
serve the site, including the spring water source to PWS01, to ensure that none of the tributaries of the main 
channels are carrying pollutants or suspended solids. Monitoring will be carried out at a specified frequency 
(depending upon the construction phase) on these catchments. 

10.8.21 This monitoring will continue throughout the construction phase and immediately post construction. Monitoring 
will be used to allow a rapid response to any pollution incident as well as assess the efficacy of good practice or 
remedial measures. Monitoring frequency will increase during the construction phase if remedial measures to 
improve water quality were implemented. Detailed water quality monitoring plans will be developed during 
detailed design. THC, SEPA, Marine Scotland and Brora District Salmon Fishery Board will be consulted on the 
plans and will be contained within the final CEMP. 

10.8.22 The performance of the good practice measures will be kept under constant review by the water monitoring 
programme, based on a comparison of data taken during construction with a baseline data set, sampled prior to 
the construction period. 
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Pollution Risk 

10.8.23 Good practice measures in relation to pollution prevention will include the following: 

▪ refuelling will take place at least 50m from watercourses and where possible it will not occur when there is 

risk that oil from a spill could directly enter the water environment. For example, periods of heavy rainfall or 

when standing water is present will be avoided; 

▪ foul water generated on-site will be managed in accordance with best practice and be drained to a sealed 

tank and routinely removed from site; 

▪ drip trays will be placed under vehicles which could potentially leak fuel/oils when parked;  

▪ areas will be designated for washout of vehicles which are a minimum distance of 50m from a watercourse;  

▪ washout water will also be stored in the washout area before being treated and disposed of;  

▪ if any water is contaminated with silt or chemicals, run-off will not enter a watercourse directly or indirectly 

without treatment;  

▪ water will be prevented as far as possible, from entering excavations; 

▪ procedures will be adhered to for storage of fuels and other potentially contaminative materials in line with 

the Water Environment (Oil Storage) (Scotland) Regulations 2006, to minimise the potential for accidental 

spillage (e.g. stored in 110% bunded storage facilities); and 

▪ a plan for dealing with spillage incidents will be designed prior to construction, and this will be adhered to 

should any incident occur, reducing the effect as far as practicable. This will be included in the final CEMP. 

10.8.24 Site investigation (e.g. trial pitting and/or boreholes) will be undertaken prior to any construction works where 
excavation will be required to establish the wind farm and it will inform detailed design and construction methods 
to ensure pollution risk is considered prior to construction.  These methods will be specified in the final CEMP. 

Erosion and Sedimentation 

10.8.25 Good practice measures for the management of erosion and sedimentation will include the following: 

▪ all stockpiled materials will be located out with a 50m buffer from watercourses, including on up gradient 

sides of tracks and battered to limit instability and erosion; 

▪ stockpiled material will either be seeded or appropriately covered, minimising the area of exposed bare 

ground; 

▪ monitoring of stockpiles / excavation areas during rainfall events; 

▪ water will be prevented as far as possible, from entering excavations through the use of appropriate cut-off 

drainage; 

▪ where this is not possible, water that enters excavations will pass through a number of settlement lagoons 

and silt/sediment traps to remove silt prior to discharge into the surrounding drainage system. Detailed 

assessment of ground conditions will be required to identify locations where settlement lagoons will be 

feasible; 

▪ clean and dirty water on-site will be separated, and dirty water will be filtered before entering the stream 

network; 

▪ if the material is stockpiled on a slope, silt fences will be located at the toe of the slope to reduce sediment 

transport; 

▪ the amount of ground exposed, and time period during which it is exposed, will be kept to a minimum and 

appropriate drainage will be in place to prevent surface water entering deep excavations; 

▪ a design of drainage systems and associated measures to minimise sedimentation into natural watercourses 

will be developed - this may include silt traps, check dams and/or diffuse drainage;  

▪ silt/sediment traps, single size aggregate, geotextiles or straw bales will be used to filter any coarse material 

and prevent increased levels of sediment. Further to this, activities involving the movement or use of fine 

sediment will avoid periods of heavy rainfall where possible; and 

▪ construction personnel and the Principal Contractor will carry out regular visual inspections of watercourses 

to check for suspended solids. 

Fluvial Flood Risk 

10.8.26 Sustainable Drainage Systems (SuDS) shall be incorporated as part of the Proposed Development. 

10.8.27 SuDS techniques aim to mimic pre-development run-off conditions and balance or throttle flows to the rate of 
run-off that might have been experienced at the site prior to development. Good practice in relation to the 
management of surface water run-off rates and volumes and potential for localised fluvial flood risk will include 
the following: 

▪ drainage systems will be designed to ensure that any sediment, pollutants or foreign materials which may 

cause blockages are removed before water is discharged into a watercourse; 

▪ on-site drainage will be subject to routine checks to ensure that there is no build-up of sediment or foreign 

materials which may reduce the efficiency of the original drainage design causing localised flooding;  

▪ appropriate drainage will attenuate run-off rates and reduce run-off volumes to ensure minimal effect upon 

flood risk;  

▪ where necessary, check dams will be used within cable trenches in order to prevent trenches developing into 

preferential flow pathways and trenches shall be backfilled with retained excavated material; and 

▪ as per good practice for pollution and sediment management, prior to construction, section specific drainage 

plans will be developed, and construction personnel made familiar with the implementation of these. 

10.8.28 Further information on ground conditions and drainage designs will be provided in the final CEMP. 

Water Abstractions 

10.8.29 Any water abstraction will only be made with authorisation from SEPA and in accordance with the Controlled 
Activity Regulations (CAR). 

10.8.30 Good practice that will be followed in addition to the CAR Licence regulations includes: 

▪ water use will be planned so as to minimise abstraction volumes; 

▪ water will be re-used where possible; and  

▪ abstraction volumes will be recorded. 

Water Course Crossings 

10.8.31 One upgrade to an existing watercourse crossing and four new watercourse crossings are required for the 
Proposed Development as detailed within Appendix 10.4.  

10.8.32 The crossings will be designed to pass the 200-yr flood event and detailed design details will be agreed with THC 
and SEPA as part of the final CEMP.  

10.9 Likely Effects 

Construction 

Generation of Pollution 
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10.9.1 Pollution may occur from excavated and stockpiled materials during site preparation and excavation of the 
borrow pit. Contamination of surface water run-off from machinery, leakage and spills of chemicals from vehicle 
use and the construction of hardstanding also have the potential to affect surface water bodies. Potential 
pollutants include sediment, oil, fuels and cement. 

10.9.2 The risk of a pollution incident occurring will be managed using industry standard good practice measures. Many 
of these practices are concerned with undertaking construction activities away from watercourses and identifying 
safe areas for stockpiling or storage of potential pollutants that could otherwise lead to the pollution of 
watercourses. 

10.9.3 The baseline assessment has confirmed that the Proposed Development is located partially in the Loth Burn 
catchment, a watercourse of Moderate quality and within the Kintradwell Burn (not monitored by SEPA). PWS01 
has also be confirmed to be located close to and downstream of the proposed access track. Groundwater quality 
is also classified to be of Good quality.   

10.9.4 The magnitude of a pollution event on groundwater, surface water and PWS01 is considered negligible following 
adherence to good practice measures. The likely effect of a negligible magnitude event on these hydrological 
receptors of High sensitivity would be of minor significance (not significant). No further mitigation measures are 
required. 

Erosion and sedimentation 

10.9.5 Excavation of the borrow pit, construction of hardstanding, diversion of existing drainage channels and 
construction of watercourse crossings associated with the Proposed Development are the key sources of 
sediment generation. Adherence to good practice measures will ensure that any material generated is not 
transported into nearby watercourses. 

10.9.6 Location specific good practice measures will be in place for sediment control for the borrow pit to control the 
amount of fine sediment that could potentially enter a watercourse if not managed appropriately. These 
measures will be dependent upon the final borrow pit design and stone quality, but will potentially include cut-
off drainage, sediment traps, sediment lagoons and flocculation stations. 

10.9.7 Similar good practice measures to those applied at the borrow pit will be required around the track construction 
activities. 

10.9.8 After consideration of good practice measures, the magnitude of impact associated with erosion and 
sedimentation is assessed as negligible and, therefore, with reference to the High sensitivity receptors described 
previously, the significance of effect without mitigation is assessed as minor (not significant) and no further 
mitigation measures are required. 

Drainage and Dewatering 

10.9.9 As construction of the Proposed Development is required through the buffers associated with GWDTE, there is 
potential to disrupt water contributions to these habitats. It has been shown that areas of potential GWDTE are 
sustained by surface water rather than groundwater and that the construction of the Proposed Development will 
have no long-term effect on any potential GWDTE habitat if existing surface water flow paths are maintained. 

10.9.10 Excavations associated with constructions works (e.g. cut tracks, turbine bases foundations, cable trenches, 
borrow pit) can result in local lowering of the water table. This is important in areas of peat deposits, where the 
water table is characteristically near the ground surface (e.g. where the excavations are likely to intercept the 
groundwater table) and/or areas where there are groundwater dependent water supplies.  

10.9.11 Dewatering associated with construction of wind turbine foundations is temporary and dewatering following 
construction will not be required. Cable laying, without appropriate mitigation measures, can also lower high 
groundwater levels and provide a preferential drainage route for groundwater movement that can lead to local 
and permanent drying of soils/superficial deposits and /or water supplies. 

10.9.12 The design of the Proposed Development has avoided areas of ecological or habitat interest wherever possible. 
Furthermore, the bedrock has little shallow groundwater and, therefore, limited or little dewatering is likely to 
be required. There remains potential, however, for local dewatering of soils near cable trenches, turbine bases 
and the borrow pit, without incorporation of mitigation measures. 

10.9.13 The sensitivity of the receptor (groundwater and habitat that may be dependent on groundwater) has been 
assessed as being High. With mitigation, the magnitude of impact from drainage and dewatering is assessed as 
negligible and, therefore, the likely significance of effect of changing groundwater levels and flow due to 
dewatering or altering existing surface water drainage paths is considered of minor significance (not significant) 
and requires no further mitigation. 

10.9.14 The likely effect of the Proposed Development on groundwater and areas of GWDTE or peat is not considered to 
change during the operation of the Proposed Development and, therefore, has not been considered under 
operational effects. 

Operation 

10.9.15 Should any maintenance be required on-site which will involve construction type activities; mitigation measures 
will be adhered to along with the measures in the CEMP to avoid potential effects. 

Pollution risk 

10.9.16 The possibility of a pollution event occurring during operation is very unlikely. There will be a limited number of 
vehicles required on-site for routine maintenance. Storage of fuels/oils on-site will be limited to the hydraulic oil 
required in turbine gearboxes and this is bunded to (110% bund capacity) to prevent fluid escaping. 

10.9.17 Prior to construction of the proposed battery storage facility measures, including bunding and drainage, to 
manage potential pollution risk will be agreed with SEPA.  

10.9.18 Based upon this, the anticipated magnitude of a pollution event during the operational phase of the Proposed 
Development would be negligible. Therefore, the significance of effect of a pollution event during the operational 
phase of the Proposed Development is predicted to be minor for all receptors. No mitigation is, therefore, 
required. 

Erosion and sedimentation 

10.9.19 During the operation of the Proposed Development, it is not anticipated that there will be any excavation or 
stockpiled material, reducing the potential for erosion and sedimentation effects.  

10.9.20 Immediately post-construction, newly excavated drains and track dressings may be prone to erosion as any 
vegetation will not have matured. Appropriate design of the drainage system, incorporating sediment traps, will 
reduce the potential for the increased delivery of sediment to natural watercourses. Likely effects from 
sedimentation or erosion during the operational phase are considered to come from linear features on steeper 
slopes, where velocities in drainage channels are higher. Immediately post-construction, flow attenuation 
measures will remain and be maintained to slow run-off velocities and prevent erosion until vegetation becomes 
established.  

10.9.21 Should any non-routine maintenance be required at the sections of track crossing wet areas (defined visually on-
site by a contractor or operational personnel) there will be potential for erosion and sedimentation effects to 
occur due to the existence of disturbed material. Should this type of activity be required, then the good practice 
measures as detailed for the construction phase will be required on a case by case basis. Extensive work at 
watercourse crossings/adjacent to the water environment may require approval from SEPA under the CAR 
(depending upon the nature of the activity). 

10.9.22 The likelihood, magnitude and duration of a potential erosion and sedimentation event occurring within the 
surface water catchments would be negligible following adherence to good practice measures. Therefore, the 
likely significance of effect on the identified receptors is minor (not significant). No mitigation is, therefore, 
required. 

Infrastructure and man-made drainage  

10.9.23 Operation of the Proposed Development requires very limited activities relative to the construction phase. 

10.9.24 The magnitude of a likely effect on groundwater and sub-surface flows as a result of permanent hardstanding 
and associated drainage would be negligible on the overall groundwater body due to the dispersed nature of the 
proposed hardstanding. The significance of effect is minor (not significant).  No further mitigation is required. 
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Decommissioning 

10.9.25 The Applicant is seeking in-perpetuity consent for the Proposed Development. In the event of decommissioning, 
or replacement of turbines, potential decommissioning effects will be the same as potential construction effects. 
Mitigation specified for the construction phase of the project is applicable for the decommissioning phase and 
the significance of effects is assessed as the same as the construction phase. No additional mitigation is required. 

10.10 Additional Mitigation and Enhancement 
10.10.1 No additional mitigation, over and above adherence to good practice, is required. 

10.11 Residual Effects 

Construction 

10.11.1 As there are no predicated significant effects under the terms of the EIA Regulations, and other than the good 
practice measures, no specific mitigation, during construction, is required.  No significant residual effects on soils, 
geology or surface water or groundwater receptors are predicted during the construction period of the Proposed 
Development.  

Operation 

10.11.2 Similarly, no specific mitigation, during operation, is required. No significant residual effects on soils, geology or 
water (surface water and groundwater) are predicted during the operational period of the Proposed 
Development.  

Decommissioning 

10.11.3 The Applicant is seeking in-perpetuity consent for the Proposed Development. In the event of decommissioning, 
or replacement of turbines, no significant effects are predicted. 

10.12 Cumulative Assessment 
10.12.1 A cumulative effect is considered to be the effect on a hydrological, hydrogeological or geological receptor arising 

from the Proposed Development in combination with other proposed developments which are likely to affect 
surface water, groundwater or geology (including peat and soils). 

10.12.2 Proposed developments (installed, consented and in planning) within the same catchment as the site and within 
a distance of 5km from the site have been considered. 

10.12.3 Cumulative effects are considered using the same methodology as for effects of the Proposed Development in 
isolation. 

10.12.4 The following windfarms are located within 5km of the Proposed Development: 

▪ Gordonbush Wind Farm (Installed) located approximately 170m north-west of the site at its closest extent, 

in the River Brora surface water catchment; and  

▪ Gordonbush Extension (Consented/Under Construction) located approximate 1.8km west of the site at its 

closest extent, in the River Brora surface water catchment. 

10.12.5 None of the windfarms listed above are located within the same surface water or groundwater catchments as the 
Proposed Development and thus no cumulative effects on surface or groundwater will occur. 

10.13 Summary 
10.13.1 This chapter presents a detailed review of the site geology, hydrology and hydrogeology setting. The review has 

included data and information held by THC and SEPA and as well as the findings from detailed and site specific 
field investigations. 

10.13.2 The proven baseline conditions have informed the site design. For example, areas of deep peat have been 
avoided, a standoff to watercourses has been provided and the number of required watercourse crossings has 
been minimised. 

10.13.3 The location of Private Water Supplies have been confirmed. It has also been shown that there are no designated 
sites near the site that are hydraulically connected to the site. Potential GWDTE has been identified and the 
source of water that sustains this habitat has been confirmed. 

10.13.4 The assessment has shown, subject to the adoption of best practice construction techniques, that the Proposed 
Development would not result in a significant effect on geology (including peat and soils), hydrology or 
hydrogeology.
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Table 10.8 – Summary of Effects 

Description of Effect Significance of Likely Effect Mitigation Measure Significance of Residual 

Effect 

Significance Beneficial/ 

Adverse 

Significance Beneficial/ 

Adverse 

Construction 

Pollution 
Erosion and Sedimentation 
Drainage and Dewatering 

Minor and 

not 

significant 

Adverse • good practice techniques 
• confirmatory water quality 

monitoring of principal 
watercourses and PWS01 

Minor and 

not 

significant 

Adverse 

Operation 

Pollution 

Erosion and 

Sedimentation 

Infrastructure and Man-

made Drainage 

 

Minor and 

not 

significant 

Adverse 
• no additional mitigation 

measures required 
Minor and 

not 

significant 

Adverse 

Decommissioning 

Same as construction effects. 

 

Table 10.9 – Summary of Cumulative Effects 

Receptor Effect Cumulative 

Developments 

Significance of Cumulative Effect 

Significance Beneficial/ Adverse 

There are no predicted cumulative effects associated with the Proposed Development. 
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11 Traffic and Transport 

11.1 Executive Summary 
11.1.1 This chapter examines the transport and access issues associated with the Proposed Development. The chapter 

is supported by Technical Appendix 11.1 ‘Transport Assessment’ (TA) which includes further details of the 
proposed routing and management of abnormal loads. 

11.1.2 The assessment considers the impacts during the construction phase of the Proposed Development, when 
volumes of traffic generation are anticipated to be at their greatest due to the delivery of equipment and 
construction materials. In line with Institute of Environmental Management (IEMA) guidelines, severance, driver 
delay, pedestrian delay, pedestrian amenity, fear and intimidation as well as accidents and safety have been 
evaluated in isolation for the Proposed Development. Additionally, these receptors were evaluated cumulatively 
considering other committed and in-planning wind farms to produce a worst-case scenario. The operational 
phase of the Proposed Development is not anticipated to have any significant impacts on the public road network 
as a result of the low levels of traffic that are forecast. 

11.1.3 It is proposed that all abnormal turbine loads, and crane trips will originate from Invergordon and access the site 
via the A9 and the site access road. 

11.1.4 The maximum traffic movements associated with construction of the Proposed Development are predicted to 
occur in month 9 of the programme when concrete and aggregate deliveries are predicted to coincide.  During 
this month, an average of 93 HGV movements are predicted per day and it is estimated that there would be a 
further 39 car and minibus / LGV movements per day to transport construction workers to and from the site. 

11.1.5 Traffic volumes as a result of construction activities are likely to increase on the public roads approaching the site 
including the A9. However, neither total nor HGV traffic flows are predicted to increase by more than 30% at any 
location on the A9. Users of the A9 are considered receptors of low sensitivity, with settlements of Brora and 
Golspie considered receptors of medium sensitivity. With reference to Rule 1 of the IEMA Guidelines, no further 
assessment of these receptors is required. In addition, neither total nor HGV traffic flows are predicted to increase 
by more than 10% on these road links and/or adjacent settlements.  As such, Rule 2 does not apply, and no further 
assessment is required in respect of these relevant receptors. 

11.1.6 Before the introduction of mitigation, it is not considered that any significant effects would arise resulting from 
construction traffic movements related to the Proposed Development. 

11.1.7 Consideration was given to the cumulative impact of the Proposed Development with other wind farm 
developments that are the subject of valid planning applications or approved and which would impact on the 
study area due to the potential for proposed construction activities to coincide with the construction period of 
the Proposed Development. It was considered that only South Kilbraur Wind Farm should be included in the 
assessment. Gordonbush Wind Farm Extension began construction in March 2020 and is due for completion by 
2023 and has therefore not been included within the cumulative assessment. 

11.1.8 It is highly unlikely that the construction programmes for the Proposed Development and South Kilbraur Wind 
Farm would coincide, and it is not certain that all will be granted permission. However, for the purposes of this 
assessment it was assumed that all proposals will be granted permission and the peak periods of the respective 
construction programmes would overlap. As such, the cumulative assessment has considered the worst-case 
scenario. 

11.1.9 The results indicate that when considering the cumulative construction phases, total traffic increases on all routes 
within the study area. Total traffic flows would not increase by more than 30% at any location of the A9. However, 
HGV flows are anticipated to increase by over 30% on the A9 south of Brora. 

11.1.10 Identified as having a higher level of sensitivity, the settlements of Brora and Golspie have been taken forward to 
an assessment of effect significance as opposed to the A9 south of Brora.  

11.1.11 Before the introduction of mitigation, it is not considered that any significant effects would arise for users of Brora 
and Golspie resulting from the cumulative impact of construction traffic movements from the Proposed 

Development and the other specified developments. Any effects would be short lived during the construction 
phase, with the A9 throughout the towns not observed to be close to capacity. 

11.2 Introduction 
11.2.1 This chapter examines the transport and access issues associated with the Proposed Development. The Chapter 

is supported by Technical Appendix 11.1 ‘Transport Assessment’ (TA) which includes further details of the 
proposed routing and management of abnormal loads. 

11.2.2 The chapter focusses on the construction phase of the Proposed Development as the worst-case scenario for 
traffic generation. A study area has been established, formed by roads within the vicinity of the site and a review 
of the impact of construction traffic has been undertaken in line with Institute of Environmental Management 
and Assessment (IEMA) guidelines. 

11.2.3 The specific objectives of the chapter are to: 

▪ describe the traffic and transportation baseline; 

▪ describe the assessment methodology and significance criteria used in completing the impact assessment; 

▪ describe the likely effects, including direct, indirect and cumulative effects; 

▪ describe the mitigation measures proposed to address likely significant effects; and 

▪ assess the residual effects remaining following the implementation of mitigation. 

11.2.4 This chapter is supported by the following figures and technical appendix: 

▪ Figure 11.1: Study Area and Traffic Count Locations; 

▪ Figure 11.2: Abnormal Load Route; 

▪ Figure 11.3: National Cycle Route 1; and 

▪ Appendix 11.1: Transport Assessment. 

11.3 Policy and Guidelines 
11.3.1 Relevant policy and guidance documents have been reviewed and taken into account as part of this assessment. 

Of particular relevance are: 

▪ National Planning Framework 3 (NPF3) (Scottish Government, 2014); 

▪ Scottish Planning Policy (SPP) (Scottish Government, 2014); 

▪ Planning Advice Note (PAN) 75 (Scottish Government, 2005); 

▪ Onshore Wind Turbines; Online Renewables Planning Advice (Scottish Government, 2014); 

▪ The Highland Council (THC) Local Transport Strategy (LTS), (THC, 2010); 

▪ Transport Assessment Guidance (Transport Scotland, 2012); and 

▪ Guidelines for the Environmental Assessment of Road Traffic (IEMA, 1993). 

National Planning Policy 

National Planning Framework 3 (NPF3) 

11.3.2 The Scottish National Planning Framework (NPF3) sets the context for development planning in Scotland and 
provides a framework for the spatial development of Scotland as a whole. It sets out the Government’s 
development priorities over the next 20 to 30 years and identifies national developments which support the 
development strategy. Scotland’s National Planning Framework 3 was laid in the Scottish Parliament on June 23, 
2014. 
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Scottish Planning Policy (SPP) 

11.3.3 In relation to transport and access matters, SPP notes: 

▪ “286. Where a new development or a change of use is likely to generate a significant increase in the number 

of trips, a transport assessment should be carried out. This should identify any potential cumulative effects 

which need to be addressed; and 

▪ 290. Development proposals that have the potential to affect the performance or safety of the strategic 

transport network need to be fully assessed to determine their impact. Where existing infrastructure has the 

capacity to accommodate a development without adverse impacts on safety or unacceptable impacts on 

operational performance, further investment in the network is not likely to be required. Where such 

investment is required, the cost of the mitigation measures required to ensure the continued safe and effective 

operation of the network will have to be met by the developer.” 

Planning Advice Note (PAN) 75 

11.3.4 PAN 75: Planning for Transport provides advice on the requirements for Transport Assessments as follows: 

▪ “Requires a transport assessment to be produced for significant travel generating developments. Transport 

Assessment is a tool that enables delivery of policy aiming to integrate transport and land use planning.” 

▪ “All planning applications that involve the generation of person trips should provide information which covers 

the transport implications of the development. The level of detail will be proportionate to the complexity and 

scale of the impact of the proposal...For smaller developments the information on transport implications will 

enable local authorities to monitor potential cumulative impact and for larger developments it will form part 

of a scoping exercise for a full transport assessment. Development applications will therefore be assessed by 

relevant parties at levels of detail corresponding to their potential impact.” 

11.3.5 The Proposed Development will not lead to a significant increase in the number of trips required or significantly 
increase private car use; however, during the construction phase the number of vehicle movements will 
temporarily increase on the local road network. 

Onshore Wind Turbines; Online Renewables Planning Advice  

11.3.6 The Scottish Government introduced online renewables planning advice in February 2011 which has been 
updated since then. The most recent specific advice note regarding onshore wind turbines was published in May 
2014. The advice note identifies the typical planning considerations in determining applications for onshore wind 
turbines including landscape impact, impacts on wildlife and ecology, shadow flicker, noise, ice throw, aviation, 
road traffic impacts, cumulative impacts and decommissioning. 

11.3.7 In terms of road traffic impacts, the guidance notes that in siting wind turbines close to major roads, pre-
application discussions are advisable. This is particularly important for the movement of large components 
(abnormal load routing) during the construction period, periodic maintenance and for decommissioning. 

Local Planning Policy 

The Highland Council (THC) Local Transport Strategy (LTS) 

11.3.8 The document refers to the road network across rural areas being characterised by ‘winding single carriageway 
roads with passing places. Reference is also made to the additional pressure that can be placed on sub-standard 
roads. The LTS notes that in terms of timber transport, there are initiatives such as tyre pressure moderation 
which are reducing the damaging effect of forestry lorries on rural roads. The LTS also mentions the many bridges 
which are subject to weight restrictions in the Local Authority area. The LTS states that “where possible, the 
Council, through its Lifeline Bridges programme will invest in the bridges to maintain access either by removing 
weight restrictions or reducing the weight restriction effect of HGV vehicles.” The aim of the Lifeline Bridges 
programme is to assist the economy of the area by allowing the efficient transport of essential goods and services 
and also providing for industries that are heavily dependent on large vehicle transport. 

Guidance 

Transport Assessment Guidance 

11.3.9 The main objective of this guidance document is to assist in the preparation of Transport Assessments for 
development proposals in Scotland. The planning and transport policy context is set out in SPP which provides an 
outline of the framework for delivering integration of transport and land use planning, including the requirement 
for a Transport Assessment, for developments involving significant travel generating uses. 

11.3.10 Transport Assessment Guidance sets out requirements according to the scale of development being proposed. 

Guidelines for the Environmental Assessment of Road Traffic 

11.3.11 The document includes guidance on how the sensitivity of receptors should be assessed, contains rules to help 
determine which links in the study area should be considered for detailed assessment identify the key impacts 
that are most important when assessing the magnitude of traffic effects from an individual development. 

11.4 Consultation 
11.4.1 Table 11.1 provides details of consultations undertaken with relevant regulatory bodies, together with action 

undertaken by the Applicant in response to consultation feedback.  

Table 11.1 – Consultation Responses 

Consultee Consultation Response Applicant Action 

Transport Scotland  Transport Scotland considered 

the proposed methodology is 

acceptable and agreed to the 

scoping out of operational and 

decommissioning impacts. It 

was also requested that 

information is provided to prove 

the suitability of the proposed 

abnormal load route. Transport 

Scotland also advised they could 

provide a more comprehensive 

dataset of daily traffic flows 

than available online. 

The advice and data offered by 

Transport Scotland will be 

considered in the EIA. 

Highland Council (THC) THC confirmed their general 

satisfaction with the proposed 

methodology and included 

details of information to be 

provided in the EIA Report. 

The information requested by THC 

will be included in the EIA Report. 

11.5 Assessment Methodology and Significance Criteria 
11.5.1 The methodology adopted in this assessment has involved the following key stages: 

▪ determine baseline conditions; 

▪ review the Proposed Development to identify likely effects; 

▪ evaluate significance; 

▪ identify mitigation; and 

▪ assess residual effects. 
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Study Area 

11.5.2 The study area for the traffic and transport assessment was identified through a review of the likely routes 
between suppliers of equipment and materials and the site. The traffic and transport study area is defined as the 
public roads which will be used during the construction phase to access the Proposed Development and is shown 
in Figure 11.1. 

Desk Study 

11.5.3 The baseline review focuses on the nature of the surrounding road infrastructure and the level of traffic that uses 
it. It has been informed by the following: 

▪ relevant planning policy and guidance; 

▪ review of responses to the EIA Scoping Opinion; 

▪ collection of traffic flow data; 

▪ review of roads hierarchy; 

▪ identification of sensitive junction locations; 

▪ identification of constraints to the roads network, with or without height/width/weight restrictions; 

▪ identification of areas of road safety concerns; 

▪ identification of other traffic sensitive receptors in the area (routes, communities, buildings etc.);  

▪ review of Ordnance Survey (OS) plans to derive a local area roads network; and 

▪ consideration of potential supply locations for construction materials to inform extent of roads network to 

be considered in the assessment. 

Site Visit 

11.5.4 Automatic Traffic Count (ATC) surveys to determine existing traffic flows and speeds on the surrounding road 
network were undertaken to further enhance the understanding of the road network in the traffic and transport 
study area. 

11.5.5 Site visits were undertaken as part of the Abnormal Indivisible Load (AIL) route assessment which considered 
potential constraints to the movement of AILs in terms of height, width and weight restrictions. 

Assessment of Likely Effect Significance 

Criteria for Assessing the Sensitivity of Receptors 

11.5.6 In terms of transport and access impacts, the receptors are the users of the roads within the traffic and transport 
study area and the locations through which those roads pass.  

11.5.7 IEMA Guidelines include guidance on how the sensitivity of receptors should be assessed. Using that as a base, 
professional judgement was used to develop a classification of sensitivity for users based on the characteristics 
of roads and locations. This receptor sensitivity classification is summarised in Table 11.2. 

Table 11.2 – Classification of Receptor Sensitivity  

Receptor value / 

sensitivity 

Receptor Type 

User of Roads User of Locations 

High  Where the road is a minor rural road, not 

constructed to accommodate frequent 

use by heavy goods vehicle (HGV)s. 

Includes roads with traffic control signals, 

waiting and loading restrictions, traffic 

calming measures. 

Where a location is a large rural 

settlement containing a high 

number of community and public 

services and facilities. 

Medium  Where the road is a local A or B class road, 

capable of regular use by HGV traffic. 

Includes roads where there is some traffic 

calming or traffic management measures. 

Where a location is an intermediate 

sized rural settlement, containing 

some community or public facilities 

and services. 

Low  Where the road is Trunk or A-class, 

constructed to accommodate general and 

HGV traffic moving between primary 

destinations. 

Includes roads with little or no traffic 

calming or traffic management measures. 

Where a location is a small rural 

settlement, few community or 

public facilities or services. 

Negligible Where roads have no adjacent 

settlements.  

Includes new strategic trunk roads that 

would be little affected by additional 

traffic and suitable for AILs and new 

strategic trunk road junctions capable of 

accommodating AILs. 

Where a location includes individual 

dwellings or scattered settlements 

with no facilities. 

11.5.8 Where a road passes through a location, users are considered subject to the highest level of sensitivity defined 
by either the road or location characteristics. 

Criteria for Assessing Magnitude of Impact 

11.5.9 The following rules, also taken from the IEMA Guidelines were used to determine which links within the traffic 
and transport study area should be considered: 

▪ Rule 1 – include highway links where traffic flows are predicted to increase by more than 30 % (or where the 

number of HGVs is predicted to increase by more than 30 %); and 
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▪ Rule 2 – include any other specifically sensitive areas where traffic flows are predicted to increase by 10 % or 

more. 

11.5.10 The IEMA Guidelines identify the key effects that are most important when assessing the magnitude of traffic 
impacts from an individual development: the impacts and levels of magnitude are discussed below: 

▪ Severance – the IEMA Guidance states that, “severance is the perceived division that can occur within a 

community when it becomes separated by a major traffic artery.” Further, “Changes in traffic of 30 %, 60 % 

and 90 % are regarded as producing ‘slight’, ‘moderate’ and ‘substantial’ [or minor, moderate and major] 

changes in severance respectively”. However, the Guidelines acknowledge that “the measurement and 

prediction of severance is extremely difficult” (Para 4.28); 

▪ Driver delay – the IEMA Guidelines note that these delays are only likely to be “significant [or major] when 

the traffic on the network surrounding the development is already at, or close to, the capacity of the system” 

(Para 4.32); 

▪ Pedestrian Delay – the delay to pedestrians, as with driver delay, is likely only to be major when the traffic 

on the network surrounding the development is already at, or close to, the capacity of the system. An increase 

in total traffic of approximately 30 % can double the delay experienced by pedestrians attempting to cross 

the road and would be considered ‘major’; 

▪ Pedestrian Amenity – the IEMA Guidelines suggest that a tentative threshold for judging the significance of 

changes in pedestrian amenity be where the traffic flow (or its lorry component) is halved or doubled (Para 

4.39). It is therefore considered that a change in the traffic flow of -50 % or +100 % would produce a ‘major’ 

change in pedestrian amenity; 

▪ Fear and intimidation – there are no commonly agreed thresholds for estimating levels of fear and 

intimidation, from known traffic and physical conditions. However, as the impact is considered to be sensitive 

to traffic flow, changes in traffic flow of 30 %, 60 % and 90 % are regarded as producing ‘minor’, ‘moderate’ 

and ‘major’ changes in fear and intimidation respectively; and 

▪ Accidents and safety – professional judgement would be used to assess the implications of local 

circumstances, or factors which may elevate or lessen risks of accidents.  

Criteria for Assessing Cumulative Effects 

11.5.11 Traffic associated with operational wind farms and other development is currently using the road network and 
therefore flows are captured in baseline traffic surveys undertaken across the traffic and transport study area in 
December 2019 along with Department for Transport (DfT) count sites. 

11.5.12 Traffic associated with wind farm developments that have received consent but have not yet been constructed 
(committed developments) and which is identified to impact on the transport and access study area, is considered 
as part of the future year baseline. Traffic flow information for relevant developments is extracted from 
documentation submitted with the planning applications. 

11.5.13 Developments that are the subject of valid planning applications and where it is identified that construction traffic 
flows would impact on the traffic and transport study area, over the period of construction of the Proposed 
Development, are considered in a cumulative assessment. 

Criteria for Assessing Significance of Effect 

11.5.14 To determine the overall significance of the effects, the results from the receptor sensitivity and impacts 
magnitude assessment are correlated and classified using a scale set out in Table 2.4 of Volume 11, Section 2, 
Part 5 of Design Manual for Roads and Bridges (DMRB) and summarised in Table 11.3. 

Table 11.3 – Significance of Effect 

Receptor Sensitivity Magnitude of Impact 

Major Moderate Minor Negligible 

High Major Major Moderate Negligible 

Medium Major Moderate Minor Negligible 

Low Moderate Minor Minor Negligible 

Negligible Negligible Negligible Negligible Negligible 

11.5.15 In terms of the EIA Regulations, effects are considered significant where they are assessed to be major or 
moderate. 

Assumptions and Limitations 

11.5.16 In line with standard practice, daily baseline traffic flows have been developed from the average traffic flows 
collected over the course of a week-long count survey in December 2019. 

11.5.17 To ensure a robust assessment of the likely impacts during the construction phase, three years of National Road 
Traffic Forecast (NRTF) high growth was applied to the surveyed traffic movements. The NRTF high growth factor 
for 2018 to 2023 is 7.08 %. This factor was applied to the 2018 DfT data to estimate the 2023 traffic flows. The 
NRTF high growth factor for 2020 to 2023 is 5.51 % and this was applied to the 2020 ATC data. High growth is 
substantially higher than the levels of growth generally experienced in the area and is considered to adequately 
cover for any developments not individually accounted for. 

11.5.18 Construction traffic flows associated with committed and planned developments were included within the 
cumulative assessment, assuming that the peak period of construction for all developments would occur 
simultaneously. This is considered a very robust assumption. 

11.5.19 For the purposes of this assessment, it is assumed that all staff and construction traffic will be generated from 
outside the traffic and transport study area from the south of the site access road via the A9. This is a robust   
assumption as it is likely that some staff will originate within the traffic and transport study area and their 
movements will not therefore impact on all roads under consideration. 

11.6 Baseline Conditions 

Current Baseline 

Study Area 

11.6.1 The transport and access study area adopted for this assessment focussed on: 

▪ A9 between Invergordon and Tain; 

▪ A9 between Tain and Dornoch Firth Bridge (north side); 

▪ A9 between Dornoch Firth Bridge and Golspie;  

▪ A9 through Golspie; 

▪ A9 between Golspie and Brora;  

▪ A9 through Brora; and 

▪ A9 between Brora and Helmsdale. 
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11.6.2 The A9 trunk road is a two-way single carriageway road which runs from central Scotland to Thurso in the far 
north of Scotland, consists of both urban and rural sections and is subject to the national speed limit in rural 
sections and a 30 mph speed limit in urban areas. 

Existing Traffic Movements 

11.6.3 Five DfT count sites and one survey site that would allow an estimate of the likely impacts of the construction 
phase to be made were identified. To gauge the existing road usage, 2018 survey data was obtained from the DfT 
sites and an Automatic Traffic Count (ATC) survey was commissioned at one site in December 2019. The location 
of the traffic count site is illustrated on Figure 11.1 and is as follows: 

▪ Department for Transport Count site 30721 – A9 at Culgower; 

▪ 7-day ATC and speed survey – A9 in the vicinity of the proposed site access junction; 

▪ Department for Transport Count site 40719 – A9 south of Brora; 

▪ Department for Transport Count site 80003 – A9 north of A949 Clashmore;  

▪ Department for Transport Count site 80001 – A9 south of Meikle Ferry Roundabout; and 

▪ Department for Transport Count site 20724 – A9 at Invergordon. 

11.6.4 The existing weekday traffic flows at each count site are summarised into cars and Light Goods Vehicles (LGV) 
and HGVs in Table 11.4. 

Table 11.4 – Existing Traffic Conditions (Average Two-Way Flows) 

Survey Location Cars & LGV HGV Total 

A9 at Culgower 2,717 251 2,968 

A9 at Kintradwell 1,938 791 2,729 

A9 south of Brora   4,437 340 4,777 

A9 north of A949 6,325 401 6,726 

A9 south of Meikle Ferry 

Roundabout   

7,405 497 7,902 

A9 at Invergordon 10,013 675 10,688 

Existing Vehicle Speeds 

11.6.5 The ATC site used to provide traffic volume data on the A9 was also used to collect speed statistics. The two-way 
five-day average and 85th percentile speeds observed at the count locations are summarised in Table 11.5. 

Table 11.5 –Speed Summary (Weekday Average Two-Way)  

Survey Location Average Speed 

(MPH) 

85th Percentile Speed 

(MPH) 

Speed Limit 

A9 at Kintradwell 54 64 60 

11.6.6 The speed survey data indicates that average speeds on the A9 at Kintradwell are lower than the speed limit. 
However, the 85th percentile speed was observed to be greater than the speed limit with 19% of vehicles driving 
over the posted 60mph speed limit. 

Accident Data 

11.6.7 WYG obtained road traffic accident data from the web resource http://www.crashmap.co.uk/ for the study area 
roads covering the five years to the end of 2018.  Data reviewed for the five-year period indicates that: 

▪ over the 75.5km (two way) network reviewed on the A9 from Dalmore to Helmsdale, a total of 82 personal 

injury accidents were recorded along the length of the study area route for the five-year period; 

▪ 67 (or 82%) were slight, 14 (or 17%) were serious and one was fatal; 

▪ 13 (or 16%) were single vehicle incidents while the remaining 69 (or 84%) involved two or more vehicles; 

▪ 58 (or 71%) involved cars only, 11 (or 13 %) involved a car plus an HGV and six (or 7%) involved a car plus 

another vehicle (agricultural vehicle or motorcycle); 

▪ seven (or 8%) involved vehicles other than cars, one a solo HGV, four involved solo motorcycles and one 

involved two HGVs; 

▪ 41 (or 50%) of the accidents involved a turning vehicle and four involved a vehicle overtaking; 

▪ one of accidents occurred when the road surface was affected by snow, frost or ice and 26 (or 32%) when it 

was wet or damp; and 

▪ 16 (or 20%) of the accidents occurred during hours of darkness. 

Footway and Cycleway Network 

11.6.8 There are no core paths or other formal footpaths within the site or in proximity that would be affected by traffic 
movements associated with the Proposed Development. 

11.6.9 The Sustrans website indicates that National Cycle Network Route 1, a long-distance cycle route stretching 1,695 
miles from Dover to the Shetland Islands, combining on-road and off-road sections, follows the length of the A9 
on-road between the north side of Tain and the Meikle Ferry Roundabout (approx. 3km). 

Future Baseline 

11.6.10 Construction of the Proposed Development could mainly take place during 2023 (subject to consents and 
approvals being granted). For the purpose of this assessment, a 15-month construction period was assumed. Any 
lengthening in the programme will reduce the peak period trip generation. 

11.6.11 Base year traffic flows were determined by applying a National Road Traffic Forecast (NRTF) factor to the surveyed 
traffic flows. 

11.6.12 The NRTF high growth factor for 2018 to 2023 is 1.0708. This factor was applied to the 2018 Dft/Transport 
Scotland data and to estimate the 2023 traffic flows. The NRTF high growth factor for 2019 to 2023 is 1.0551 and 
this was applied to the 2019 ATC data. The estimated future year baseline traffic movements are shown in Table 
11.6. 

Table 11.6 – Future Year Baseline Traffic conditions (Average Two-Way Flows) 

Survey Location Cars & LGV HGV Total 

A9 at Culgower 2909 269 3178 

A9 - Kintradwell 1975 905 2880 

A9 south of Brora   4751 364 5115 

A9 north of A949 6773 429 7202 

A9 south of Meikle Ferry 

Roundabout   
7929 532 8461 

A9 at Invergordon 10722 723 11445 

http://www.crashmap.co.uk/
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11.7 Receptors Brought Forward for Assessment 
11.7.1 Table 11.7 provides a summary of the receptors identified as being sensitive to the Proposed Development and 

which have been ‘scoped-in’ to the assessment, together with a justification for their inclusion.  

Table 11.7 – Summary of Receptor Sensitivity 

Receptor (Users of Road or Location) Sensitivity Justification 

A9 Low Trunk or A-class road constructed to 

accommodate general and HGV 

traffic between primary 

destinations. 

Brora Medium Intermediate sized rural settlement, 

containing some community or 

public facilities and services. 

Golspie Medium Intermediate sized rural settlement, 

containing some community or 

public facilities and services. 

Greenhill Negligible Scattered settlement with no 

facilities 

11.8 Standard Mitigation 
11.8.1 Mitigation throughout the construction period will be managed through the implementation of a Construction 

Traffic Management Plan (CTMP) for general construction traffic and a Traffic Management Plan for abnormal 
loads (which may form part of the CTMP). 

11.8.2 The following measures will be implemented during the construction phase through the CTMP: 

▪ all materials delivery lorries (dry materials) will be sheeted to reduce dust and stop spillage on public roads;  

▪ specific training and disciplinary measures will be established to ensure the highest standards are maintained 

to prevent construction vehicles from carrying mud and debris onto the carriageway; 

▪ wheel wash facilities will be established at the site entrance; 

▪ working hours will be limited to between 0700 and 1900 Monday to Saturday except for AIL component 

delivery which could take place outside these hours; 

▪ appropriate traffic management measures will be put in place on the A9 through Golspie and Brora to avoid 

conflict with general traffic, subject to the agreement of the roads authority. Measures specific to the site 

include a commitment for construction traffic to travel through the villages at 20mph and managing 

deliveries to take place outside school drop off and pick up times; 

▪ appropriate traffic management measures will be put in place at the site entrance to avoid conflict with 

general traffic, subject to the agreement of the Roads Authority; 

▪ typical traffic management measures will include speed limit, HGV turning and crossing signs and/ or 

banksmen at the site access and warning signs;  

▪ provision of construction updates on the project website and information to be distributed to residents 

within an agreed distance of the site; and 

▪ all drivers will be required to attend an induction to include: 

- a safety briefing; 

- the need for appropriate care and speed control; 

- a briefing on driver speed reduction agreements (to slow Site traffic at sensitive locations); 

- identification of specific sensitive areas; 

- identification of the specified route; 

- the requirement not to deviate from the specified route; and  

- strict instructions that roadside littering will not be tolerated. 

11.9 Likely Effects 

Development Traffic Generation 

11.9.1 During the assumed 15-month construction programme, it is anticipated the following vehicle types will require 
regular access to the site from the public road: 

▪ staff transport, cars, vans and staff minibuses (cars and LGV); 

▪ construction equipment and materials, deliveries of machinery and supplies such as concrete and raw 

materials (HGV); 

▪ AILs consisting of the wind turbine components and heavy lift crane(s); and 

▪ escort vehicles for AIL deliveries. 

11.9.2 Except for the turbine components, most traffic would be normal construction plant and would include bulldozers 
excavators, high capacity cranes, forklifts and dumper trucks. Most would arrive at the site on HGVs. 

11.9.3 The turbines will be delivered to site in component sections and assembled on-site. The nacelle, hub, drive train, 
blade sections and tower sections are classified as AILs due to their weight and/or length, width and height when 
loaded. Further details associated with the assessment of the AIL access route are contained in Technical 
Appendix 11.1. 

11.9.4 The turbine components can be delivered on a variety of transport platforms with typical examples illustrated in 
Section 9 of Technical Appendix 11.1. 

11.9.5 In addition to the turbine deliveries, up to two high capacity erection cranes will be needed to offload some 
components and erect the turbines. The cranes are likely to be mobile cranes with a capacity of up to 1,000 tonnes 
that would be escorted by boom and ballast trucks to allow full mobilisation on-site. Smaller erector cranes would 
also be present to allow the assembly of the main cranes and to facilitate overall erection of the turbines. 

Construction Traffic Movements 

11.9.6 The assessment is based upon information provided by the Applicant and developed from experience of other 
wind farms of a similar scale which is detailed in Section 6 of Technical Appendix 11.1. 

11.9.7 The candidate turbine used in the Route Assessment, represents the most onerous component dimensions likely 
to be transported to the site. The assessment was carried out assuming a Vestas V117 blade (57.15 m) carried in 
a Super Wing Carrier type trailer and a mid-tower carried in a 4 + 7 axle rear clamp trailer. 
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11.9.8 The greatest number of vehicle movements are associated with the import of aggregate materials to construct 
the the access tracks, crane hardstandings and turning heads and foundations for the temporary construction 
compounds and electrical control building and concrete for turbine foundations. 

11.9.9 For the purposes of this assessment it was assumed that all material will be delivered from off-site quarries. It is 
possible that suitable borrow pits may be identified within the wind farm area, although as a worst-case it has 
been assumed that the stone required for construction would be imported. It was also assumed as a worst-case 
that concrete will be batched off-site and arrive in mixers for immediate pouring. 

11.9.10 To enable comparison of the estimated future year baseline traffic movements with total volumes including 
predicted construction traffic, average daily two-way movements for each month assuming a 22-day working 
month for deliveries were determined. Traffic movements were also split by vehicle type in line with the baseline 
data and the peak period for construction traffic determined. The final daily construction profile by activity is set 
out in Annex B of Technical Appendix 11.1 and summarised in Table 11.8. 

Table 11.8 – Future Year Baseline Traffic conditions (Average Two-Way Flows) 

Vehicle 

Type 

Month 

1 2 3 4 5 6 7 8 9 10 

Car/LGV 4 18 22 25 29 32 36 36 39 39 

HGV 6 71 67 82 83 83 83 83 93 29 

Total 9 89 88 107 111 115 119 119 132 68 

Vehicle 

Type 

Month 

11 12 13 14 15 

Car/LGV 36 32 29 25 18 

HGV 12 12 12 11 7 

Total 48 44 40 36 25 

11.9.11 The maximum traffic movements associated with construction of the Proposed Development are predicted to 
occur in month 9 of the programme when concrete and aggregate deliveries are predicted to coincide. During 
this month, an average of 93 HGV movements are predicted per day and it is estimated that there would be a 
further 39 car and minibus / LGV movements per day to transport construction workers to and from the site. 

Development Traffic/Routing Distribution 

11.9.12 The origin of vehicle traffic will depend on the location of staff accommodation and the source of materials being 
imported. It is likely that staff will be accommodated across a wide area. The highest volume of traffic will be 
generated by the requirement for access track and hardstanding aggregate and concrete materials, of which all 
is assumed to be imported as a worst-case scenario. All concrete, aggregate and steel deliveries were assumed 
to be delivered from south of the site access on the A9. There are several potential supply quarries and concrete 
plants located south of the site access on the A9 with the most likely sources identified as Pat Munro Quarry 
situated in Dornoch which has a direct access on to the trunk road or Pat Munro Quarry within Alness. Details of 
the assumed distribution are set out in Section 6 of Technical Appendix 11.1. 

11.9.13 HGV traffic will be required to use the A9 and access the site via the site access road. 

11.9.14 Throughout the assessment all abnormal turbine loads, and crane trips are assumed to originate from the port at 
Invergordon and access the site via the A9 and the site access road. Should Port of Nigg be taken forward as the 
port of entry, there would be no material difference in the outcome of this assessment. 

Predicted Impact 

11.9.15 To estimate the total trips on the road network within the study area during the construction phase, daily 
construction traffic flows were combined with the future year baseline traffic data. The resulting figures were 
compared with the weekday future year baseline traffic. 

11.9.16 Table 11.9 summarises the daily peak construction traffic (month 9) at the various locations within the traffic and 
transport study area and Table 11.10 summarises the future year baseline plus peak construction traffic (total) 
flows.  

Table 11.9 – 2023 Weekday Peak Construction Traffic (Daily Average Two Way Flows) 

Survey Location Cars & LGV HGV Total 

A9 at Culgower 2 0 2 

A9 - Kintradwell 38 93 131 

A9 south of Brora   38 93 131 

A9 north of A949 38 93 131 

A9 south of Meikle Ferry 

Roundabout   
38 93 131 

A9 at Invergordon 38 93 131 

Table 11.10 – Total Weekday Traffic (Daily Average Two Way Flows) 

Survey Location Cars & LGV HGV Total 

A9 at Culgower 2911 269 3180 

A9 - Kintradwell 2012 998 3010 

A9 south of Brora   4789 457 5246 

A9 north of A949 6810 522 7332 

A9 south of Meikle Ferry 

Roundabout   
7967 625 8592 

A9 at Invergordon 10760 816 11576 
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11.9.17 Table 11.11 shows the percentage increase in total traffic over future year baseline traffic. 

Table 11.11 – Percentage Increase in Total Traffic generation vs Future Year Baseline Traffic 

Survey Location Cars & LGV HGV Total 

A9 at Culgower 0.06% 0.00% 0.06% 

A9 - Kintradwell 1.90% 10.28% 4.53% 

A9 south of Brora   0.79% 25.53% 2.55% 

A9 north of A949 0.55% 21.65% 1.81% 

A9 south of Meikle Ferry 

Roundabout   
0.47% 17.47% 1.54% 

A9 at Invergordon 0.35% 12.86% 1.14% 

11.9.18 The results in Table 11.11 indicate that during construction of the Proposed Development, neither total nor HGV 
traffic flows are predicted to increase by more than 30% at any location on the A9. Users of the A9 are considered 
receptors of low sensitivity, with settlements of Brora and Golspie considered receptors of medium sensitivity. 
With reference to Rule 1 of the IEMA Guidelines, no further assessment of these receptors is required. In addition, 
total traffic flows are not predicted to increase by more than 10% on these road links insensitive areas. As such, 
Rule 2 does not apply, and no further assessment is required in respect of these relevant receptors. 

Likely Operational Impacts 

11.9.19 It is predicted that during the operation of the Proposed Development there will be up to two vehicle movements 
per week for maintenance purposes. Also, there could be occasional abnormal load movements to deliver 
replacement components in the event of a major component failure. 

11.9.20 In terms of the IEMA Guidelines, such a small number of traffic movements and the associated percentage uplift 
over baseline traffic movements are not significant and therefore no further assessment is required. 

Likely Decommissioning Impacts 

11.9.21 The Applicant is seeking in-perpetuity consent for the Proposed Development. Prior to decommissioning, or 
replacement of turbines, a traffic assessment would be undertaken, and appropriate traffic management 
procedures would be followed. 

11.9.22 The decommissioning phase would result in fewer trips on the road network than the construction phase as it is 
likely that elements of infrastructure such as access tracks and electrical cables will be left in place and 
components could be broken up on-site to allow transport by reduced numbers of standard HGVs. 

11.9.23 As decommissioning would result in fewer vehicle trips on the road network than the construction 
phase, assuming the baseline has not substantially changed, the significance of any effects would not be greater 
than those identified of the construction phase. It can therefore be assumed that the assessment of the 
construction phase covers the worst-case scenario for the decommissioning phase. 

11.10 Additional Mitigation and Enhancement 

Mitigation During Construction 

General Construction Traffic 

11.10.1 During the construction period, a community liaison group will be set up to disseminate information and provide 
feedback on the Proposed Development and construction activities. A project website will be set up and regularly 

updated to provide the latest information relating to traffic movements associated with vehicles accessing the 
site.  

11.10.2 National Cycle Route 1 which follows the A9 on-road for a short stretch north of Tain will be affected by traffic 
during the construction and decommissioning phases only. Conflict between construction traffic and cyclists will 
be prevented through appropriate traffic management. This will be managed through implementation of a 
Construction Traffic Management Plan (CTMP) for general construction traffic and Traffic Management Plan for 
abnormal loads (which may form part of the CTMP). 

11.10.3 Video footage of the pre-construction phase condition of the abnormal loads access route and the construction 
vehicles route will be recorded to provide a baseline of the state of the road prior to any construction work 
commencing. This baseline will allow identification of any change in the road condition during the construction 
stage of the Proposed Development. Any necessary repairs required as a result of the Proposed Development will 
be coordinated with the Roads Authority. Any damage caused by traffic associated with the Proposed 
Development during the construction period that would be hazardous to public traffic will be repaired as soon as 
possible. 

11.10.4 Damage to road infrastructure caused directly by construction traffic will be made good and street furniture that 
is removed on a temporary basis will be fully reinstated (excluding general wear tear). 

11.10.5 There will be a daily road edge review and debris and mud will be removed from the carriageway within the 
immediate vicinity of the site access road using an on-site road sweeper to keep the road clean and safe. 

11.10.6 Mitigation During Operation 

11.10.7 Site entrance roads will be well maintained and monitored. 

11.10.8 Mitigation During Decommissioning  

11.10.9 Like the construction phase, a CTMP will be prepared for the decommissioning phase. 

11.11 Residual Effects 

Residual Construction Effects 

11.11.1 An evaluation of the likely effects of the increase in traffic on the local roads to be used as the route for 
construction traffic was undertaken. This considered the traffic effects on different environmental receptors 
identified in the IEMA Guidelines with no mitigation in place - see Table 11.1. It concluded that there would be 
no significant effects resulting from the construction phase and no further assessment was required. As such, no 
significant residual effects are anticipated.  

Residual Operation Effects 

11.11.2 No significant operational effects were identified.  

Residual Decommissioning Effects 

11.11.3 No significant decommissioning effects were identified.  

11.12 Cumulative Assessment 
11.12.1 Consideration was given to the cumulative impact of the Proposed Development with other wind farm 

developments that are the subject of valid planning applications or approved and which would impact on the 
study area due to the potential for proposed construction activities to coincide with the construction period of 
the Proposed Development. It was considered that only South Kilbraur Wind Farm should be included in the 
assessment. Gordonbush Wind Farm Extension began construction in March 2020 and is due for completion by 
2023 and has therefore not been included within the cumulative assessment. 

11.12.2 It is highly unlikely that the construction programmes for the Proposed Development and South Kilbraur Wind 
Farm would coincide, and it is not certain that all will be granted permission. However, for the purposes of this 
assessment it was assumed that all proposals will be granted permission and the peak periods of the respective 
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construction programmes would overlap. As such, the cumulative assessment has considered the worst-case 
scenario. 

11.12.3 Peak period traffic flows for the cumulative wind farm were extracted from planning documentation for South 
Kilbraur Wind Farm and added to the future year flows where they impact on the Study Area. Table 11.12 
illustrates the weekday traffic flows associated with the South Kilbraur Wind Farm, Table 11.13 the Total 
Cumulative Traffic Flows (baseline traffic plus Proposed Development and cumulative wind farms) and Table 
11.14 the percentage increase in cumulative traffic over baseline traffic. 

Table 11.12 – Cumulative Development Peak Construction Traffic (Weekday Average Two-Way Flows) 

Survey Location Cars & LGV HGV Total 

A9 at Culgower 0 0 0 

A9 - Kintradwell 0 0 0 

A9 south of Brora   30 32 62 

A9 north of A949 30 32 62 

A9 south of Meikle Ferry 

Roundabout   
30 32 62 

A9 at Invergordon 30 32 62 

Table 11.13 – Total Cumulative Traffic Flows (Weekday Average Two-Way Flows) 

Survey Location Cars & LGV HGV Total 

A9 at Culgower 2911 269 3180 

A9 - Kintradwell 2012 998 3010 

A9 south of Brora   4819 489 5308 

A9 north of A949 6840 554 7394 

A9 south of Meikle Ferry 

Roundabout   
7997 657 8654 

A9 at Invergordon 10790 848 11638 

Table 11.14 – Percentage Increase Cumulative vs 2023 Future Year Baseline (Weekday Average Two-Way 
Flows) 

Survey Location Cars & LGV HGV Total 

A9 at Culgower 0.06% 0.00% 0.06% 

A9 - Kintradwell 1.90% 10.28% 4.53% 

A9 south of Brora   1.42% 34.32% 3.76% 

Survey Location Cars & LGV HGV Total 

A9 north of A949 1.00% 29.10% 2.67% 

A9 south of Meikle Ferry 

Roundabout   
0.85% 23.48% 2.27% 

A9 at Invergordon 0.63% 17.29% 1.68% 

11.12.4 The results indicate that when considering the cumulative construction phases, total traffic increases on all routes 
within the study area. Total traffic flows would not increase by more than 30 % at any location of the A9. However, 
HGV flows are anticipated to increase by over 30 % on the A9 south of Brora. 

11.12.5 Identified as having a higher level of sensitivity, the settlements of Brora and Golspie have been taken forward to 
an assessment of effect significance (Table 11.15) as opposed to the A9 south of Brora.  

Table 11.15 – Assessment of Cumulative Effects (Brora & Golspie) 

Receptor Potential 

Impact 

Magnitude 

of Impact 

Significance of Effect 

Users of Brora 

& Golspie – 

Medium 

Sensitivity 

Severance Minor As a result of total change in traffic anticipated to exceed 30 %, 

as per Table 11.3, the significance of effect is assessed as 

minor. The impact of Severance relates to the restriction of 

mobility within communities although in the case of Brora and 

Golspie, with the overall volumes of predicted traffic, 

Severance is unlikely to occur. 

Driver Delay Minor As per Table 11.3, the significance of effect is assessed as 

minor. Some delay to drivers may occur during the movement 

of construction vehicles including AIL movements under 

escort. While the road is a public road, it is not close to 

capacity. 

Pedestrian 

Delay 

Minor As per Table 11.3, the significance of effect is assessed as 

minor. Pedestrians could experience delay if their movements 

conflict with those of construction and particularly AIL traffic. 

Pedestrian flows are observed to be moderate with formal 

pedestrian infrastructure throughout the town. While HGV 

volumes may increase by over 30 %, the road is not close to 

capacity with a slight increase of 4 % in total traffic 

anticipated.  

Pedestrian 

Amenity 

Minor As per Table 11.3, the significance of effect is assessed as 

minor. Pedestrians amenity could be affected as a result of 

construction and particularly AIL traffic. Pedestrian flows are 

observed to be moderate with formal pedestrian 

infrastructure throughout the town. While HGV volumes may 

increase by over 30 %, the road is not close to capacity with a 

slight increase of 4 % in total traffic anticipated. 
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Receptor Potential 

Impact 

Magnitude 

of Impact 

Significance of Effect 

Fear and 

Intimidation 

Minor As a result of total change in traffic not being anticipated to 

exceed 30 %, as per Table 13.3, the significance of effect is 

assessed as minor.  

Accidents 

and Safety 

Minor There is potential for impact on safety due to potential conflict 

between HGVs and other traffic and pedestrians. As traffic 

flows are anticipated to increase by only 4 % over a short term 

the significance is considered to be minor.  

11.12.6 Before the introduction of mitigation, it is not considered that any significant effects would arise for users of Brora 
and Golspie resulting from the cumulative impact of construction traffic movements from the Proposed 
Development and the other specified developments. Any effects would be short lived during the construction 
phase, with the A9 throughout the towns not observed to be close to capacity. 

11.13 Summary 
11.13.1 Before the introduction of mitigation, it is not considered that any significant effects would arise for users of the 

A9 in the specified areas resulting from the cumulative impact of construction traffic movements from the 
Proposed Development and the other specified developments. Any effects would be short lived during the 
construction phase, with the A9 not observed to be close to capacity. 

11.13.2 The Proposed Development is anticipated to lead to increased traffic volumes on sections of the A9, including 
through the settlements of Brora and Golspie. 

11.13.3 The results indicate that during construction of the Proposed Development, neither total nor HGV traffic flows 
are predicted to increase by more than 30 % at any location on the A9. Therefore, there are no significant effects 
are anticipated. 

11.13.4 No significant operational or decommissioning effects were identified. 

11.13.5 A summary of likely construction, operational and decommissioning effects, associated mitigation and 
consequent significance of residual effect with regards to the A9 and towns of Brora and Golspie is contained in 
Table 11.16. 

Table 11.16  – Summary of Effects 

Description 

of Effect 

Significance of Likely Effect Mitigation Measure Significance of Residual 

Effect 

Significance Beneficial/ 

Adverse 

Significance Beneficial/ 

Adverse 

Construction 

No significant effects identified. 

Operation 

No significant effects identified. 

Decommissioning 

Description 

of Effect 

Significance of Likely Effect Mitigation Measure Significance of Residual 

Effect 

Significance Beneficial/ 

Adverse 

Significance Beneficial/ 

Adverse 

No significant effects identified. 

11.13.6 Neither total nor HGV traffic is anticipated to increase by more than 30 % on any links within the study area. 
Therefore, none were taken forward to an assessment of effect significance and no significant effects were 
identified. 

11.13.7 Consideration was given to the cumulative impact of the Proposed Development plus other wind farm 
developments that are the subject of valid planning applications or approved and which would impact on the 
study area. It was considered that South Kilbraur Wind Farm should be included in the assessment. Gordonbush 
Wind Farm Extension began construction in March 2020 and is due for completion by 2023 and has therefore not 
been included within the cumulative assessment. 

11.13.8 It is highly unlikely that the construction programmes for the Proposed Development and South Kilbraur Wind 
Farm would coincide, and it is not certain that all will be granted permission. However, for the purposes of this 
assessment it was assumed that all proposals will be granted permission and the peak periods of the respective 
construction programmes would overlap. As such, the cumulative assessment has considered the worst-case 
scenario. 

11.13.9 The results indicate that when considering the cumulative construction phases, total traffic increases on all routes 
within the study area. Total traffic flows would not increase by more than 30 % at any location of the A9. However, 
HGV flows are anticipated to increase by over 30 % on the A9 south of Brora. 

11.13.10 Identified as having a higher level of sensitivity, the settlements of Brora and Golspie have been taken forward to 
an assessment of effect significance as opposed to the A9 south of Brora.  

11.13.11 A summary of Likely cumulative effects, associated mitigation and consequent significance of residual effect with 
regards to the settlements of Brora and Golspie is contained in Table 11.17. 

Table 11.17 – Summary of Cumulative Effects 

Receptor Effect Cumulative 

Developments 

Significance of Cumulative Effect 

Significance Beneficial/ Adverse 

Severance Minor and not 

significant 

South Kilbraur Wind 

Farm 

Minor and not 

significant 

Adverse 

Driver Delay Minor and not 

significant 

South Kilbraur Wind 

Farm 

Minor and not 

significant 

Adverse 

Pedestrian 

Delay 

Minor and not 

significant 

South Kilbraur Wind 

Farm 

Minor and not 

significant 

Adverse 

Pedestrian 

Amenity 

Minor and not 

significant 

South Kilbraur Wind 

Farm 

Minor and not 

significant 

Adverse 

Fear and 

Intimidation 

Minor and not 

significant 

South Kilbraur Wind 

Farm 

Minor and not 

significant 

Adverse 
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Receptor Effect Cumulative 

Developments 

Significance of Cumulative Effect 

Significance Beneficial/ Adverse 

Accidents and 

Safety 

Minor and not 

significant 

South Kilbraur Wind 

Farm 

Minor and not 

significant 

Adverse 

11.13.12 Before the introduction of mitigation, it is not considered that any significant effects would arise for users of Brora 
and Golspie resulting from the cumulative impact of construction traffic movements from the Proposed 
Development and South Kilbraur Wind Farm. Any effects would be short lived during the construction phase, with 
the A9 throughout the towns not close to capacity. 
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12 Noise 

12.1 Executive Summary 
12.1.1 An assessment of the acoustic impact from both the construction and operation of the proposed Kintradwell 

Wind Farm (Proposed Development) was undertaken taking into account the identified nearest residential 
properties. 

12.1.2 A construction noise assessment, incorporating the impact due to increased traffic noise, indicates that predicted 
noise levels likely to be experienced at the nearest residential properties exceed construction noise criteria for a 
short period of time, however appropriate mitigation measures have been identified.  

12.1.3 The operational noise impact was assessed according to the guidance described in the ‘The Assessment and 
Rating of Noise from Wind Farms’, referred to as ‘ETSU-R-97’, as recommended for use in relevant planning policy 
and agreed with The Highland Council Environmental Health Department. The methodology described in this 
document was developed by a working group comprised of a cross section of interested persons including 
environmental health officers, wind farm operators and independent acoustic experts. It provides a robust basis 
for assessing the noise impact of a wind farm and has been applied at the vast majority of wind farms currently 
operating in the UK.   

12.1.4 ETSU-R-97 makes clear that any noise restrictions placed on a wind farm must balance the environmental impact 
of the wind farm against the national and global benefits that would arise through the development of renewable 
energy sources. The assessment also adopts the latest recommendations of the Institute of Acoustics ‘Good 
Practice Guide to the Application of ETSU R 97 for the Assessment and Rating of Wind Turbine Noise’. 

12.1.5 A sound propagation model was used to predict the noise levels due to the Proposed Development at nearby 
residential properties over a range of wind speeds, taking into account the position of the proposed wind 
turbines, the nearest residential properties, and the candidate wind turbine type. The model employed (which 
considered downwind conditions at all times) took account of attenuation due to geometric spreading, 
atmospheric absorption, ground effects and barriers. It has been shown by measurement-based verification 
studies that this model tends to slightly overestimate noise levels at nearby residential properties. 

12.1.6 The relevant noise limits were then determined according to the criteria specified by the ETSU-R-97 guidelines. 

12.1.7 The predicted operational noise levels are within noise limits at nearby residential properties at all considered 
wind speeds when the Proposed Development is considered in isolation and cumulatively with nearby schemes. 
The Proposed Development therefore complies with the relevant guidance on wind farm noise and the impact 
on the amenity of all nearby properties would be regarded as acceptable.  The residual noise effects from the 
operation of the Proposed Development are therefore not significant. 

12.1.8 An acoustic assessment of the proposed energy storage facility shows that the noise levels would meet relevant 
criteria.  
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12.2 Introduction 
12.2.1 This chapter contains an assessment of the acoustic impact of the proposed Kintradwell Wind Farm (hereafter 

referred to as the Proposed Development). The report assesses wind farm construction noise and operational 
noise at the nearest residential properties. 

12.2.2 This chapter is supported by the following: 

▪ Figure 12.1 – Predicted Noise Footprint due to Proposed Wind Farm; 

▪ Figure 12.2 – Predicted Cumulative Noise Footprint; 

▪ Technical Appendix 12.1 - Assessment of Energy Storage Facility; 

▪ Technical Appendix 12.2 – Scope of Assessment; 

▪ Technical Appendix 12.3 – Propagation Height & Valley Effect; 

▪ Technical Appendix 12.4 – Charts; 

▪ Technical Appendix 12.5 – Suggested Planning Conditions; and 

▪ Technical Appendix 12.6 - Glossary. 

12.2.3 Figures and Technical Appendices are referenced in the text where relevant. 

Statement of Authority  

12.2.4 This assessment has been undertaken by Renewable Energy Systems Ltd (RES), with at least one in-house Member 
of the Institute of Acoustics involved in its production. RES has undertaken acoustic impact assessments in every 
single one of its UK wind farm development applications since 2000. RES has also carried out noise assessments 
and reported to several local planning authorities on operational wind energy projects, including taking 
measurements on newly constructed wind farms to ensure compliance with planning conditions. 

12.2.5 Additionally, RES has been project co-ordinator for several Joule1 projects, leading European research into wind 
turbine noise, was involved in producing the guideline ‘The Assessment and Rating of Noise from Wind Farms’ 
(DTI, 1996), acted as peer reviewer for the ‘Good Practice Guide to the Application of ETSU-R-97 for the 
Assessment and Rating of Wind Turbine Noise’ (IOA, 2013), and contributed to the RenewableUK work on 
Amplitude Modulation (RenewableUK, 2014).  Publications include: 

▪ ‘An Investigation of Blade Swish from Wind Turbines’, P Dunbabin, Proceedings of the 1996 International 

Congress on Noise Control Engineering (Internoise ‘96), 30 July – 2 August 1996, Book 1, pp 463 – 469; 

▪ ‘An Automated System for Wind Turbine Tonal Assessment’, R Ruffle, Proceedings of the 1996 International 

Congress on Noise Control Engineering (Internoise ‘96), 30 July – 2 August 1996, Book 6, pp 2997 – 3002; 

▪ ‘Wind Turbine Measurements for Noise Source Identification’, ETSU W/13/003914/00.REP, 1999, Dr P 

Dunbabin, RES et al; 

▪ ‘A Critical Appraisal of Wind Farm Noise Propagation’, ETSU W/13/00385/REP, 2000 Dr J Bass, RES; 

▪ ‘Aerodynamic Noise Reduction for Variable Speed Turbines’, ETSU/W/45/00504/REP, 2000, Dr P Dunbabin, 

RES; 

▪ ‘Fundamental research in amplitude modulation - a project by RenewableUK’, Dr J Bass et al, Fourth 

International Meeting on Wind Turbine Noise, Rome, April 2011; 

▪ ‘Investigation of the ‘Den Brook’ Amplitude Modulation methodology for wind turbine noise’, Dr J Bass, 

Acoustics Bulletin Vol 36 No 6 November/December 2011;  

 
1 DGXII European Commission funded projects in the field of Research and Technological Development in non-nuclear energy 

▪ ‘How does noise influence the design of a wind farm?’, Dr M Cassidy, Fifth International Conference on Wind 

Turbine Noise, Denver, 2013; 

▪ ‘Propagation of Noise from Wind Farms According to the Good Practice Guide’, A Birchby, Sixth International 

Conference on Wind Turbine Noise, Glasgow, 2015;  

▪ ‘Addressing the Issue of Amplitude Modulation’, Dr M Cassidy, Sixth International Conference on Wind 

Turbine Noise, Glasgow, 2015; 

▪ ‘A Method for Rating Amplitude Modulation in Wind Turbine Noise’, Institute of Acoustics Noise Working 

Group, August 2016; and 

▪ ‘Pre-construction Site Prediction Tool for Wind Farm AM – Do We Now Know Enough?’, A Birchby, Seventh 

International Conference on Wind Turbine Noise, Rotterdam, 2017. 

Wind Turbine Noise 

12.2.6 In the context of other sources of environmental noise, the noise levels produced by wind turbines are generally 
low and have greater dependence upon wind speed. The combination of these two factors implies that a degree 
of masking would often be provided by background noise. 

12.2.7 As described by Scottish Government Planning Advice for Onshore Wind Turbines (Scottish Government, 2014): 

“Technically, there are two quite distinct types of noise sources within a wind turbine - the mechanical noise 
produced by the gearbox, generator and other parts of the drive train; and the aerodynamic noise produced by 
the passage of the blades through the air. There has been significant reduction in the mechanical noise generated 
by wind turbines through improved turbine design”. 

Construction Noise 

12.2.8 The sources of construction noise, which are temporary, would vary both in location and duration as the different 
elements of the wind farm are constructed and would arise primarily through the operation of large items of 
plant. 

12.2.9 Noise would also arise due to the temporary increase in construction traffic near the site. This level would also 
depend on the particular construction phase of the Proposed Development. 

12.2.10 Blasting is anticipated to be required in order to extract material from the proposed borrow pits. Vibration and 
air overpressure due to blasting could therefore arise at periods during construction. 

12.3 Scope of Assessment 
12.3.1 Noise can have an effect on the environment and on the quality of life enjoyed by individuals and communities. 

The effect of noise, both in the construction and operational phase, is therefore a material consideration in the 
determination of planning applications. 

Construction Noise 

12.3.2 The acoustic impact assessment of construction noise from the wind farm presented here is based on RES’s 
experience of constructing wind farms and calculated for the operation of the primary large items of construction 
equipment. Additionally, consideration is given to the increased noise levels due to increased traffic flows during 
the construction phase to and from the site.  

12.3.3 An assessment of the level of vibration at nearby properties due to blasting to release material from the proposed 
borrow pits shall be undertaken. Air overpressure due to blasting cannot be reliably predicted so is not assessed 
here although steps to limit any resulting impact through appropriate blast design can be adopted. 

12.3.4 The Applicant is seeking in-perpetuity consent for the Proposed Development.  Whilst noise would arise in the 
event of the decommissioning of the Proposed Development (through turbine deconstruction and breaking of 
the exposed part of the concrete bases) this is not discussed separately as noise levels resulting from it are 
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expected to be lower than those during construction due to the number and type of activities involved.  The 
impact of decommissioning can therefore be considered in light of the conclusions of the construction noise 
assessment. 

Operational Noise 

12.3.5 The main focus of the assessment of operational noise presented here is based on the most relevant type of noise 
emission for modern wind turbines: aerodynamic noise, which is broadband in nature. Mechanical noise, which 
can be tonal in nature, is also considered albeit it is less relevant to modern wind turbines. Implicitly incorporated 
within this assessment is the normal character of the noise associated with wind turbines (commonly referred to 
as ‘blade swish’) and consideration of a range of noise frequencies, including low frequencies. 

12.3.6 An acoustic assessment considering the operation of the proposed Energy Storage Facility can be found in 
Technical Appendix 12.1. 

12.3.7 Low frequency content of the noise from wind farms shall be considered through the use of octave band specific 
noise emission and propagation modelling, however it is considered that specific and targeted assessment on low 
frequency content of noise emissions from the proposed wind farm is unjustified. Details for scoping out low 
frequency noise from the acoustic assessment, as well as infrasound, sleep disturbance, vibration, amplitude 
modulation and wind turbine syndrome can be found in Technical Appendix 12.2. 

12.3.8 A summary of the findings of a comprehensive study into wind turbine noise and associated health effects can be 
found in Technical Appendix 12.2. 

12.4 Legislative Framework & Guidance 

Construction Noise 

12.4.1 In the web based Scottish Government technical advice on construction noise assessment in ‘Appendix 1: 
Legislative Background, Technical Standards and Codes of Practice’ (Scottish Government, 2011b) it is stated that: 

“However, under Environmental Impact Assessments and for planning purposes i.e. not in regard to the Control 
of Pollution Act 1974, the 2009 version of BS 5228 is applicable.” 

12.4.2 Given that BS 5228-1:2009 ‘Code of practice for noise and vibration control on construction and open sites - Part 
1: Noise’ (BSI, 2009a) is identified as being the appropriate source of guidance on appropriate methods for 
minimising noise from construction activities, it is adopted herein. 

12.4.3 The Control of Pollution Act 1974 provides information on the need for ensuring that the best practicable means 
are employed to minimise noise (HMSO, 1974). 

12.4.4 BS 5228-2:2009 ‘Code of practice for noise and vibration control on construction and open sites - Part 2: Vibration’ 
(BSI, 2009b), provides a method for predicting vibration levels which has been adopted in this assessment. 

12.4.5 BS 6472-2:2008 ‘Guide to evaluation of human exposure to vibration in buildings - Part 2: Blast-induced vibration’ 
(BSI, 2008) has been used to set criteria for satisfactory magnitudes of vibration at nearby residential properties 
to ensure compliance with respect to human response. 

Operational Noise 

12.4.6 Within Scotland, noise is defined within the planning context by ‘Planning Advice Note 1/2011: Planning and 
Noise’ (Scottish Government, 2011a).  This Planning Advice Note provides advice on the role of the planning 
system in helping to prevent and limit the adverse effects of noise.  The Planning Advice Note 1/2011 states that: 

“The Report, ‘The Assessment and Rating of Noise from Wind Farms’ describes a framework for the measurement 
of wind farm noise, which should be followed by applicants and consultees, and used by planning authorities to 
assess and rate noise from wind energy developments, until such time as an update is available.” 

12.4.7 It is therefore considered that the use of ETSU-R-97, as criteria for assessment of wind farm noise, fulfils the 
requirements of Planning Advice Note 1/2011. 

12.4.8 The methodology described in ETSU-R-97 was developed by a working group comprised of a cross-section of 
interested persons including, amongst others, environmental health officers, wind farm operators and 
independent acoustic experts. 

12.4.9 ETSU-R-97 makes it clear from the outset that any noise restrictions placed on a wind farm must balance the 
environmental impact of the wind farm against the national and global benefits that arise through the 
development of renewable energy resources. The principle of balancing development needs against protection 
of amenity may be considered common to any type of noise control guidance. 

12.4.10 The basic aim of ETSU-R-97, in arriving at the recommendations contained within the report, is the intention to 
provide: 

“Indicative noise levels thought to offer a reasonable degree of protection to wind farm ne ighbours, without 
placing unreasonable restrictions on wind farm development or adding unduly to the costs and administrative 
burdens on wind farm developers or local authorities.” 

12.4.11 An article published in the Institute of Acoustics Bulletin (IoA Bulletin) Vol. 34 No. 2, March/April 2009 (Acoustics 
Bulletin, 2009), recommends a methodology for addressing issues not made explicit by, or outside the scope of, 
ETSU-R-97, such as in relation to wind shear or noise propagation modelling. Whilst this article does not represent 
formal legislation or guidance it was authored by a group of independent acousticians experienced in wind farm 
noise issues who have undertaken work on behalf of wind farm developers, local planning authorities and third 
parties and as such is a good indicator of best practice techniques. The assessment presented herein adopts the 
recommendations made within this article. 

12.4.12 A Good Practice Guide (IoA GPG) to the application of ETSU-R-97 for the assessment and rating of wind turbine 
noise (IOA, 2013), issued by the Institute of Acoustics in May 2013 and endorsed by the Northern Ireland 
Executive, along with the governments in England, Scotland and Wales, provides guidance on all aspects of the 
use of ETSU-R-97 and reaffirms the recommendations of the Acoustics Bulletin article with regard to propagation 
modelling and wind shear. The assessment presented herein adopts the recommendations of the Good Practice 
Guide. 

12.4.13 Supplementary guidance notes were published by the Institute of Acoustics in July and September 2014, and 
these provide further details on specific areas of the IoA GPG (IOA, 2014).  The assessment presented herein 
adopts the recommendations made within these supplementary guidance notes. 

12.4.14 ETSU-R-97 has been applied at the vast majority of wind farms currently operating in the UK and provides a robust 
basis for assessing the noise impact of a wind farm when used in accordance with the IoA GPG.  It is the only 
relevant guidance referenced in Scottish planning policy for rating and assessing operational wind farm noise. 
Based on planning policy and guidance, as outlined above, a wind farm which can operate within noise limits 
derived according to ETSU-R-97 shall be considered acceptable. This approach has been agreed with The Highland 
Council. 

12.5 Consultation 
12.5.1 Details of the consultation undertaken are outlined in Table 12.1. 

Table 12.1 – Acoustic Assessment Consultation 

Consultees Date of Consultation Nature and Purpose of Consultation 

The Highland Council 20/08/2019 Scoping report (Appendix 4.1) including 

“Planned Acoustic Assessment of the 

Proposed Kintradwell Wind Farm” (03501-

000396) as appendix sent to The Highland 

Council. 

The Highland Council 25/09/2019 Scoping Opinion (Appendix 4.2) received 

from The Highland Council. 

Operational noise assessment should be 

carried out in accordance with ETSU R-97 
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Consultees Date of Consultation Nature and Purpose of Consultation 

and the Institute of Acoustics Good Practice 

Guide. 

Consented levels should be used in any 

cumulative assessment but predicted levels 

should also be presented. 

Circumstances where construction noise 

assessment would be required outlined. 

No planning guidance relating to Amplitude 

Modulation. 

The cumulative assessment should consider 

noise exposure. 

The Highland Council 12/12/2019 Email sent to EHO to scope out need for 

background noise survey following update 

of cumulative assessment to include 

proposed South Kilbraur. 

The Highland Council 18/12/2019 Response from EHO requesting tables of 

figures. 

The Highland Council 20/12/2019 Email sent to EHO providing tables of 

figures. 

The Highland Council 05/03/2020 Confirmation that no background noise 

measurements are required. 

Clarify cumulative noise levels at 

Gordonbush properties at time of 

submission. 

12.6 Methodology  

Construction Noise 

12.6.1 To ensure adequate assessment of the potential impacts of the construction noise from the proposed wind farm 
the following steps have been taken: 

▪ baseline noise criteria are established from the appropriate guidance BS 5228-1:2009; 

▪ noise levels due to on-site construction activities are predicted at nearby residential properties in accordance 

with the BS 5228-1:2009 standard; 

▪ predicted noise levels due to construction traffic at the same residential properties are made using the BS 

5228-1:2009 standard;  

▪ the combined effect of on-site construction activities with construction traffic is compared with the target 

level specified by BS 5228-1:2009; and 

▪ predictions of the level of vibration due to blasting are made using BS 5228-2:2009 and the significance 

evaluated using BS 6472-2:2008. 

Operational Noise 

12.6.2 To ensure adequate assessment of the potential impacts of the operational noise from the Proposed 
Development the following steps have been taken, in accordance with relevant guidance detailed above: 

▪ The noise levels at the nearest residential properties from the operation of the Proposed Development are 

predicted using a sound propagation model considering: the locations of the wind turbines; the intervening 

terrain; and the likely noise emission characteristics of the wind turbines; 

▪ With due regard to relevant guidance or regulations the acoustic assessment criteria are derived; and 

▪ The evaluation of the acoustic impact is undertaken by comparing the predicted noise levels with the 

assessment criteria. 

Modelling Noise Propagation 

12.6.3 Whilst there are several sound propagation models available, the ISO 9613 Part 2 model has been used (ISO, 
1996), this being identified as most appropriate for use in such rural sites (ETSU, 2000).  The specific interpretation 
of the ISO 9613 Part 2 propagation methodology recommended in the aforementioned IoA Bulletin and the 
subsequent IoA GPG has been employed. 

12.6.4 To make noise predictions it is assumed that: 

▪ the turbines are identical; 

▪ the turbines radiate noise at the power specified in this report; 

▪ each turbine can be modelled as a point source at hub-height; and 

▪ each residential property is assigned a reference height to simulate the presence of an observer. 

12.6.5 The sound propagation model takes account of attenuation due to geometric spreading and atmospheric 
absorption. The assumed temperature and relative humidity are 10˚C and 70% respectively, as recommended in 
the IoA Bulletin and IoA GPG.  Ground effects are also taken into account by the propagation model with a ground 
factor of 0.5 and a receiver height of 4m used as recommended in the IoA Bulletin and IoA GPG. 

12.6.6 The barrier attenuations predicted by ISO 9613 Part 2 have been shown to be significantly greater than those 
measured in practice under downwind conditions (ETSU, 2000).  Therefore, barrier attenuation according to the 
ISO 9613 Part 2 method has been discounted. In lieu of this, where there is no direct line of sight between the 
residential property in question and any part of the wind turbine, 2 dB attenuation has been assumed as 
recommended in the IoA Bulletin and the IoA GPG. 

12.6.7 Additionally, verification studies have also shown that ISO 9613 Part 2 tends to slightly underestimate noise levels 
at nearby dwellings in certain exceptional cases, notably in a valley type environment where the ground drops off 
between source and receiver.  In these instances an addition of 3 dB(A) has been applied to the resulting overall 
A weighted noise level as recommended by the IoA GPG. Further detail is provided in Technical Appendix 12.3. 

12.6.8 To generate the ground cross sections between each turbine and each dwelling necessary for reliable propagation 
modelling, ground contours at 5m intervals for the area of interest have been generated from 50m grid resolution 
digital terrain data. 

12.6.9 The predicted noise levels are calculated as LAeq noise levels and changed to the LA90 descriptor (to allow 
comparisons to be made) by subtraction of 2 dB, as specified by ETSU-R-97. 

12.6.10 It has been shown by measurement-based verification studies that the ISO 9613 Part 2 model tends to slightly 
overestimate noise levels at nearby dwellings (ETSU, 2000). Examples of additional conservative assumptions 
modelled are: 

▪ properties are assumed to be downwind of all noise sources simultaneously and at all times. In reality, this is 

not the case and additional attenuation would be expected when a property is upwind or crosswind of the 

proposed wind turbines; 
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▪ although, in reality, the ground is predominantly porous (acoustically absorptive) it has been modelled as 

‘mixed’, i.e. a combination of hard and porous, corresponding to a ground absorption coefficient of 0.5 as 

recommended by the IoA Bulletin and IoA GPG; 

▪ receiver heights are modelled at 4m above local ground level, which equates roughly to first floor window 

level, as recommended by the IoA Bulletin and IoA GPG. This results in a predicted noise level anything up to 

2 dB(A) higher than at the typical human ear height of 1.2 - 1.8 m; 

▪ trees and other non-terrain shielding effects have not been considered; and 

▪ an allowance for measurement uncertainty has been included in the sound power levels for the presented 

turbine. 

Operational Noise Impact Criteria 

12.6.11 Noise is measured in decibels (dB) which is a measure of the sound pressure level, i.e. the magnitude of the 
pressure variations in the air. Measurements of environmental noise are usually made in dB(A) which includes a 
correction for the sensitivity of the human ear. 

12.6.12 ETSU-R-97 seeks to protect the internal and external amenity of wind farm neighbours by defining acceptable 
limits for operational noise from wind turbines. The test applied to operational noise is whether or not the noise 
levels produced by the combined operation of the wind turbines lie below noise limits derived in accordance with 
ETSU-R-97 at nearby residential properties. 

12.6.13 Whilst the general principle of ETSU-R-97 is that noise limits should be based on existing background noise levels, 
except for very low background noise levels, in which case a fixed limit may be applied, it also provides a simplified 
methodology with single turbines or wind farms with very large separation distances between the turbines and 
the nearest properties in mind: 

“if the noise is limited to an LA90,10min of 35dB(A) up to wind speeds of 10 m/s at 10 m height, then these conditions 
alone would offer sufficient protection of amenity, and background noise surveys would be unnecessary”.  

12.6.14 The adoption of a fixed limit of 35 dB(A), as per the simplified approach, is conservative compared to deriving 
limits based upon existing background noise levels in that it does not allow the limit to increase as background 
noise increases with wind speed. The condition applies up to a wind speed of 10 m/s as, even in sheltered areas, 
some additional background noise would be generated when the wind speed exceeds 10 m/s on the wind farm 
site.  

12.6.15 It is important to note that, since reactions to noise are subjective, it is not possible to guarantee that a given 
development would not result in any adverse comment with regard to noise as the response to any given noise 
will vary from person to person.  Consequently, standards and guidance that relate to environmental noise are 
typically presented in terms of criteria that would be expected to be considered acceptable by the majority of the 
population. 

Limitations to the Assessment 

12.6.16 This assessment has been carried out in accordance with and within the confines of the ETSU guidance.   

12.7 Baseline Conditions 

Construction Noise 

12.7.1 For the on-site construction noise assessment, Annex E of BS 5228-1:2009 provides guidance on setting 
environmental noise targets. Several methods of assessing the significance of noise levels are presented in Annex 
E and the most applicable to the construction of the proposed development is the ABC method. The ABC method 
sets threshold noise levels for specific periods based on the ambient noise levels. 

Operational Noise 

12.7.2 The Proposed Development is located approximately 7.7 km north of Brora. The surrounding area is 
predominantly rural in nature with the A9 road running along the coast approximately 3.5 km south-east of the 

nearest turbine. Aside from any noise from the A9 and the sea, the general noise character is expected to be 
typical of a rural environment with noise from farm machinery, sheep, cattle, and birds, with the occasional 
overhead aircraft. The forward baseline should the Proposed Development not be built is assumed to be the same 
as the current baseline. 

12.8 Receptors Brought Forward for Assessment 
12.8.1  The receptors considered in this assessment are provided in Table 12.7 and shown in Figure 12.1. 

12.9 Likely Effects 

Likely Construction Effects 

Construction Noise Assessment 

12.9.1 Primary activities creating noise during the construction period are from: the construction of the turbine bases; 
the erection of the turbines; the excavation of trenches for cables; extracting material from the borrow pit; and 
the construction of associated hard standings, access tracks and construction compound. Noise from vehicles on 
local roads and access tracks would also arise due to the delivery of turbine components and construction 
materials, notably aggregates, concrete and steel reinforcement. 

12.9.2  It should be noted that the exact methodology and timing of construction activities cannot be predicted at this 
time, this assessment is therefore based on assumptions representing a worst-case approach. 

Construction Noise Predictions 

12.9.3 The plant assumed for each construction activity is shown in Table 12.2. The number of items indicates how many 
of each plant are required for the specified activity, and the duration of activity is a percentage of a given 12 hour 
day period needed for that plant to operate. Overall sound power levels are based upon the data in Annex C of 
BS 5228 1:2009. 

Table 12.2 - Construction Phases and Sound Power Levels 

Activities Plant 
Sound 

Power (LWA) 
No. Items 

Activity 
Duration (%) 

Effective Sound 
Power (LWA) 

Construct 
Temporary Site 

Compounds 

Tracked excavator 113 2 100 

119 

Dump truck 113 2 100 

Tipper lorry 107 2 50 

Vibratory roller 102 1 75 

Lorry 108 1 75 

Construct 
Gatehouse 
Compound 

Tracked excavator 113 2 100 

119 

Dump truck 113 2 100 

Tipper lorry 107 2 50 

Vibratory roller 102 1 75 

Lorry 108 1 75 

Construct Site 
Tracks 

Tracked excavator 113 3 100 

122 

Dump truck 113 2 75 

Tipper lorry 107 4 50 

Dozer 109 1 100 

Vibratory roller 102 1 75 

Excavator mounted 
rock breaker 

121 1 33 

Tracked excavator 113 1 100 117 
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Activities Plant 
Sound 

Power (LWA) 
No. Items 

Activity 
Duration (%) 

Effective Sound 
Power (LWA) 

Construct 
Substations 

Concrete mixer truck 108 2 50 

Lorry 108 1 50 

Telescopic Handler 99 1 100 

Piling Rig 117 1 50 

Construct Crane 
Hardstandings 

Tracked excavator 113 3 100 

120 
Dump truck 113 2 100 

Tipper lorry 107 4 50 

Vibratory roller 102 1 50 

Construct Turbine 
Foundations 

Tracked excavator 113 2 75 

123 

Dump truck 113 2 75 

Concrete mixer truck 108 4 50 

Mobile telescopic crane 110 1 50 

Concrete pump 106 2 50 

Water pump 93 1 100 

Hand-held pneumatic 
breaker 

111 1 75 

Compressor 103 3 50 

Piling Rig 117 1 100 

Poker vibrator 106 3 50 

Excavator mounted 
rock breaker 

121 1 50 

Excavate and Lay 
Site Cables 

Tracked excavator 113 2 100 

122 

Dump truck 113 2 75 

Tractor (Towing 
Equipment) 

108 1 75 

Tractor (Towing Trailer) 107 1 75 

Vibratory plate 108 1 50 

Excavator mounted 
rock breaker 

121 1 50 

Erect Turbine 

Mobile telescopic crane 110 2 75 

119 
Lorry 108 1 75 

Diesel generator 102 1 100 

Torque guns 111 4 100 

Reinstate Crane 
Bases 

Tracked excavator 113 1 75 
115 

Dump truck 113 1 75 

Lay Cable to 
Substations 

Wheeled loader 108 1 100 

117 

Saw 114 1 50 

Hand-held pneumatic 
breaker 

111 1 50 

Dump truck 113 1 75 

 
2 A 50% mixed ground attenuation has been used throughout to conservatively account for the arable nature of ground conditions in the 
vicinity of the Proposed Development 

Activities Plant 
Sound 

Power (LWA) 
No. Items 

Activity 
Duration (%) 

Effective Sound 
Power (LWA) 

Tipper lorry 107 1 50 

Vibratory plate 108 1 75 

Tandem roller 102 1 75 

Tractor (Towing Trailer) 107 1 50 

Lorry 108 1 75 

Borrow Pits 

Excavator mounted 
rock breaker 

121 1 100 

126 

Dump truck 113 2 75 

Dozer 109 1 100 

Tracked semi-mobile 
crusher 

124 1 100 

Tracked excavator 113 1 100 

Construct New 
Water Crossing 

Tracked Excavator 113 1 100 

120 

Dump Truck 113 1 100 

Tipper lorry 107 4 50 

Dozer 109 1 75 

Vibratory Roller 102 1 75 

Telescopic Handler 99 1 100 

Piling Rig 117 1 50 

Concrete Pump 106 1 50 

Concrete mixer truck 108 3 50 

Poker vibrator 106 2 50 

Water pump 93 2 100 

Construct Batching 
Plant 

Tracked excavator 113 1 67 

116 

Dump truck 113 1 67 

Tipper lorry 107 1 67 

Vibratory roller 102 1 67 

Lorry 108 1 67 

Mobile telescopic crane 110 1 67 

Operational 
Batching Plant 

Concrete Batching Plant 111 1 67 109 

12.9.4 Predictions of construction noise levels have been carried out using the methods prescribed in Annex F of BS 
5228-1:20092. The worst-case scenario, where each construction activity takes place at the nearest proposed 
location to the residential property being assessed, is considered. The locations of the construction activities are 
taken from the infrastructure drawing. The results of these predictions, made at four representative residential 
properties, are shown in Table 12.3. 

12.9.5 In all cases average noise levels over the construction period would be lower as the worst-case is presented for 
when the activities are closest to the residential property. 
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Table 12.3 - Predicted Sound Pressure Level due to Construction Noise (dB LAeq) 

Activity H13 H34 H50 H78 

Borrow Pits 33.3 37.9 39.7 39.1 

Construct Batching Plant 24.0 28.5 29.0 27.3 

Construct Crane 
Hardstandings 

30.3 36.0 34.5 33.3 

Construct Gatehouse 
Compound 

23.6 34.6 55.4 27.0 

Construct New Water 
Crossing 

28.7 34.9 40.9 32.6 

Construct Site Tracks 31.7 37.4 66.5 34.7 

Construct Substations 23.7 32.7 56.0 27.7 

Construct Temporary site 
compounds 

27.3 32.1 32.5 30.4 

Construct Turbine 
Foundations 

33.2 38.9 37.4 36.2 

Erect Turbine 28.6 34.3 32.8 31.6 

Excavate and Lay Site Cables 31.5 37.2 60.1 34.5 

Lay Cable to Substations 27.4 33.1 56.0 30.4 

Operational Batching Plant 17.1 21.6 22.1 20.4 

Reinstate Crane Bases 24.6 30.3 28.8 27.6 

Construction Traffic 

12.9.6 Due to the delivery of construction material and wind farm components, vehicle movements either into or away 
from the site shall increase levels of traffic flow on public roads in the area. Traffic regularly accessing the site is 
shown in Chapter 11: Traffic and Transport and is characterised by a combination of Dump Trucks, Lorries and 
Concrete Mixers.   

12.9.7 It is estimated that a total of 132 two-way vehicle movements per day would be required during the most intense 
period of construction activity. This is a worst-case and the amount of traffic on surrounding roads would be 
reduced if on-site batching is feasible. 

12.9.8 Construction traffic noise has been quantified using the method described in BS 5228:2009 Part 1. Using the 
distances from residential properties to the centre of the relevant carriageway where site traffic would be, the 
noise levels predicted are presented in Table 12.4. The maximum sound pressure level at the four assessed 
properties due to traffic flows during the most intensive period of activity is predicted to be 52.3 dB LAeq. At 
properties adjacent to the proposed delivery route the maximum predicted noise level is 64.9 dB LAeq. 

Table 12.4 – Traffic Noise Predictions by Activity (dB LAeq) 

House ID 
Dump 
Truck 

Lorries 
Concrete 

Mixer 
Total 

H13 34.7 27.9 31.0 36.8 

H34 37.3 30.5 33.5 39.4 

H50 50.2 43.4 46.4 52.3 

H78 36.1 29.3 32.3 38.2 

12.9.9 The increase in noise level due to the presence of construction traffic on the A9 at the site entrance has been 
quantified using the methodology set out in CRTN (HMSO, 1988). The maximum predicted increase in daytime 

average traffic noise level, during the most intense period of construction, is 1.5 dB(A). Given that a 3 dB(A) 
change is commonly regarded as the smallest subjectively perceptible difference in noise level, the predicted 
short-term change in traffic noise levels are considered negligible and not significant. 

General Construction Noise in Conjunction with Traffic Noise 

12.9.10 Worst-case construction noise levels may arise when the following simultaneous activities occur: construction of 
nearest site tracks; construction of substation; construction of nearest crane hard-standings; construction of site 
compounds, excavation and laying of cables; and construction of nearest turbine foundations. Therefore, 
cumulative predictions of these construction activities and the additional noise contribution from construction 
traffic have been calculated and are shown in Table 12.5.   

12.9.11 It should be noted that the predictions exclude the screening effects of local topography therefore actual levels 
of noise experienced at nearby residential properties could be lower.   

Table 12.5 - Predicted Noise Due to Combined Traffic and Construction Plant (dB LAeq) 

House ID 
Construction 
Plant Noise 

Traffic 
Noise 

Combined 
Noise 

H13 38.3 36.8 40.6 

H34 44.1 39.4 45.4 

H50 67.7 52.3 67.7 

H78 41.4 38.2 43.1 

Assessment of Construction Noise 

12.9.12 In accordance with the ABC method of Annex E of BS 5228-1:2009, due to the relatively low levels of ambient 
noise in the vicinity of the Proposed Development, a Category A assessment is appropriate. This category sets 
significant effect threshold LAeq criteria of: 65 dB(A) during weekdays (0700-1900) and Saturdays (0700-1300); 55 
dB(A) at evenings and weekends; and 45 dB(A) for night-time (2300-0700) periods.   

12.9.13 Table 12.5 shows that predicted noise levels from the combined effect of increased traffic flows and activities 
associated with the peak of construction activities are below the 65 dB(A) daytime threshold specified by BS 5228-
1:2009 at three of the four assessed residential properties.   

12.9.14 Noise levels of greater than 65 dB(A) are predicted at H50 due to the construction of site tracks. This would only 
be the case for a limited time period when work on the site tracks within 210m of the property is taking place. 
Noise levels are predicted to be above the 65 dB(A) criteria for up to 3 days based on typical rates of construction. 

12.9.15 Peak construction noise levels are predicted to exceed the 55 dB(A) threshold for evenings and weekends at one 
of the assessed properties although, of the times when this criterion applies, construction is only scheduled to 
take place on Saturdays 1300-1900 with the exception of turbine erection and commissioning or periods of 
emergency work.   

12.9.16 An assessment against the night-time threshold has not been undertaken as construction work is not scheduled 
to take place during the night with the exception of turbine erection and commissioning or periods of emergency 
work.  

12.9.17 The predictions made represent the worst-case combination of most intensive traffic activity with simultaneous 
construction activity at the nearest possible location to each residential property.  Given the short-term nature 
of the works no significant effects are predicted. 

Assessment of Vibration due to Blasting 

12.9.18 BS 5228-2:2009 provides guidance on the assessment of vibration due to blasting. A scaled distance graph is 
shown in Figure E.1 in Annex E of BS 5228.2:2009 which provides an indication of likely vibration magnitudes at 
various distances. This figure can be used to determine the level of vibration which would not be expected to be 
exceeded in 95% of blasts for a given distance and charge size. 

12.9.19 BS 6472-2:2008 details the maximum satisfactory magnitudes for vibration measured on a firm surface outside 
buildings with respect to human response. For up to three blast vibration events per day the generally accepted 
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maximum satisfactory magnitude at residential premises during daytime periods (0800-1800 Monday to Friday 
and 0800-1300 on Saturdays) is a peak particle velocity (ppv) of 6.0 mms-1 to 10.0 mms-1. In practice, the lower 
satisfactory magnitude should be used with the higher magnitude being justified on a case-by-case basis. 

12.9.20 For a charge size of 1000 kg the estimated vibration magnitude is 2.29 mms-1 at the nearest residential properties 
(H15 & H50) to the borrow pit which are approximately 4489 m away. This suggests that the probability of adverse 
comment is low such that there would be no significant effects. 

Likely Operational Effects   

Noise Propagation Modelling 

12.9.21 The locations of the proposed turbines are provided in Table 12.6 and shown in Figure 12.1. 

Table 12.6 - Location of Proposed Turbines 

Turbine 
Co-ordinates 

X (m) Y (m) 

T1 289237 913882 

T2 288971 913593 

T3 288609 913371 

T4 289231 913235 

T5 288758 912878 

T6 288945 912486 

T7 288930 912133 

T8 288820 911661 

T9 289420 912009 

T10 289684 912301 

T11 290060 911731 

T12 290394 911978 

T13 290730 911711 

T14 290867 912099 

T15 291207 911764 

12.9.22 The locations of the nearest residential properties to the turbines have been determined by inspection of relevant 
maps and through site visits. More residential properties may have been identified but may be adequately 
represented by another residential property. The locations considered are listed in Table 12.7 and are also shown 
in Figure 12.1.  

12.9.23 The distances from each residential property to the nearest turbine are given in Table 12.7. It can be seen that 
the minimum house–to–turbine separation is 3515m. 

Table 12.7: Location of Residential Properties and Distances to Nearest Proposed Turbine 

House Name House ID 
Co-ordinates Distance 

(m) 
Nearest 
Turbine X (m) Y (m) 

1 KINTRADWELL FARM 
COTTAGE 

H1 292494 907722 4242 T15 

KINTRADWELL FARM H2 292451 907731 4221 T15 

WEST CLYNE H3 288110 905614 6089 T8 

WEST CLYNE H4 288245 905380 6307 T8 

2 KINTRADWELL FARM 
COTTAGE 

H5 292487 907729 4233 T15 

House Name House ID 
Co-ordinates Distance 

(m) 
Nearest 
Turbine X (m) Y (m) 

1 CRAKAIG COTTAGE H6 295422 910717 4343 T15 

98 LOTHBEG H7 294513 910290 3620 T15 

BUNAGHLINNE H8 294504 910402 3567 T15 

BALNAGARROW H9 294922 910483 3930 T15 

2 CRAKAIG COTTAGE H10 295422 910717 4343 T15 

ERRACHAIL H11 296034 911057 4879 T15 

SEAVIEW H12 290679 906545 5166 T13 

KILLEARNAN H13 292978 919003 6342 T1 

LOTHBEG COTTAGE H14 294512 910290 3619 T15 

KEEPERS COTTAGE H15 291918 907740 4086 T15 

ACHRIMSDALE H16 290588 906576 5137 T13 

BRACKENSIDE H17 290434 906422 5297 T13 

CLYNEMILTON FARM 
COTTAGE 

H18 291402 906906 4852 T13 

CRAKAIG LODGE H19 295583 910814 4478 T15 

RANNOCH COTTAGE H20 290074 906250 5481 T11 

167 WEST CLYNE H21 289007 905891 5773 T8 

"THE CARAVAN CRAKAIG 
FARM" 

H22 295594 909805 4805 T15 

153 WEST CLYNE H23 288286 905679 6006 T8 

VIEWHILL H24 289698 906252 5480 T8 

FARM COTTAGE H25 295725 910799 4620 T15 

TARBAT VIEW H26 290709 906535 5176 T13 

TIGH-AN-CLACHAIR H27 289993 906250 5481 T11 

WEST CLYNE H28 288649 905804 5859 T8 

OLDTOWN H29 285175 908903 4571 T8 

CRAKAIG H30 296095 911160 4925 T15 

1 ACHRIMSDALE H31 290742 906623 5088 T13 

7 ACHRIMSDALE H32 290857 906736 4977 T13 

BALRANOLD H33 289468 906034 5664 T8 

19 LOTHBEG H34 294515 910575 3515 T15 

2 CLYNELISH DISTILLERY 
COTTAGES 

H35 289376 905682 6005 T8 

157 EAST CLYNE H36 290028 906275 5456 T11 

164 WEST CLYNE H37 288943 905739 5923 T8 

WEST CLYNE H38 288521 905773 5896 T8 

STATION ROAD HOUSE H39 295907 910164 4965 T15 

WEST CLYNE H40 288380 905671 6006 T8 

GORDONBUSH LODGE 
COTTAGE 

H41 284571 909776 4648 T8 

GORDONBUSH FACTORS 
HOUSE 

H42 284459 909580 4832 T8 
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House Name House ID 
Co-ordinates Distance 

(m) 
Nearest 
Turbine X (m) Y (m) 

GORDONBUSH GARDENERS 
COTTAGE 

H43 284560 909610 4728 T8 

FERN COTTAGE H44 288483 905820 5851 T8 

SEAFORTH H45 290729 906567 5144 T13 

WEST CLYNE H46 288510 905709 5960 T8 

CEOL-NA-NEOIN H47 290427 906411 5309 T13 

CLYNEMILTON FARM H48 291314 906867 4879 T13 

249 EAST CLYNEKIRKTON H49 290298 906330 5398 T13 

KINTRADWELL LODGE H50 291918 907740 4086 T15 

KINTRADWELL FARMHOUSE H51 292561 907669 4313 T15 

BALLINREACH H52 292913 908529 3657 T15 

DROMIA H53 290383 906219 5503 T13 

BURNSIDE CROFT H54 290472 906354 5363 T13 

ROWAN HOUSE H55 290533 906488 5227 T13 

TIGH FEIN H56 290489 906433 5283 T13 

SQUARE HOUSE H57 294335 910005 3589 T15 

LOTH STATION H58 295758 910083 4852 T15 

6 CRACKAIG H59 295931 911201 4757 T15 

31 WEST CLYNE H60 288245 905380 6307 T8 

"VAILA WEST CLYNE" H61 287951 905483 6239 T8 

"GRIANAN WEST CLYNE" H62 288469 905689 5982 T8 

CRAKAIG HOUSE H63 295739 910661 4664 T15 

HOME FARM H64 284685 909375 4725 T8 

16 ACHRIMSDALE H65 290797 906697 5014 T13 

4 CLYNELISH DISTILLERY 
COTTAGES 

H66 289344 905669 6015 T8 

WEST CLYNE H67 289120 905955 5714 T8 

TIGH NA ABHIAN H68 289521 906224 5482 T8 

"FISHING LODGE 
GORDONBUSH" 

H69 284463 909593 4823 T8 

WEST CLYNE H70 288387 905781 5896 T8 

1 CLYNELISH DISTILLERY 
COTTAGES 

H71 289391 905677 6011 T8 

"KEEPERS HOUSE 
GORDONBUSH" 

H72 284555 909535 4766 T8 

CROCKDARROCH H73 290122 906324 5407 T11 

OLDTOWN H74 285177 908928 4554 T8 

158 EAST CLYNEKIRK H75 289842 906333 5402 T11 

165 EAST CLYNE H76 289828 906249 5487 T11 

168 WEST CLYNE H77 288816 905745 5916 T8 

GORDONBUSH LODGE H78 284583 909754 4646 T8 

BURNFOOT H79 290960 906759 4957 T13 

House Name House ID 
Co-ordinates Distance 

(m) 
Nearest 
Turbine X (m) Y (m) 

DROMIA HOUSE H80 290383 906219 5503 T13 

WEST CLYNE H81 288566 905810 5857 T8 

154 EAST CLYNE H82 289914 906253 5480 T11 

31 WEST CLYNE H83 288245 905380 6307 T8 

TORVICH H84 289583 906232 5482 T8 

WHITE CROFT H85 290785 906766 4945 T13 

3 CLYNELISH DISTILLERY 
COTTAGES 

H86 289357 905679 6006 T8 

12.9.24 Although not finalised, the candidate turbine type for the proposed development is the Vestas V117 4.2 MW 
turbine. This report uses the acoustic data from the manufacturer’s general specification from this machine for 
all analysis (Vestas, 2018). The manufacturer has identified these values as warranted although no independent 
test reports are available to indicate whether any margin has been incorporated, therefore 2 dB has been added 
to the warranted levels as a conservative measure as recommended by the IoA GPG. Details used in this analysis 
are as follows:  

▪ a hub height of 91.4 m;  

▪ a rotor diameter of 117.0 m; 

▪ sound power levels, LWA, for standardised 10 m height wind speeds (v10) as shown in Table 12.8; 

▪ octave band sound power level data, at the wind speeds where it is available, as shown in Table 12.9; and 

▪ tonal emission characteristics such that no clearly audible tones are present at any wind speed. 

Table 12.8 – A-Weighted Sound Power Levels (dB(A) re 1 pW) for the Vestas V117 4.2 MW Wind Turbine 

Standardised 10m Height 
Wind Speed, v10 (ms-1) 

Warranted Plus Uncertainty 

1 93.1 95.1 

2 93.1 95.1 

3 93.1 95.1 

4 96.0 98.0 

5 100.2 102.2 

6 104.0 106.0 

7 105.9 107.9 

8 106.0 108.0 

9 106.0 108.0 

10 106.0 108.0 

11 106.0 108.0 

12 106.0 108.0 

Table 12.9 - Octave Band A-Weighted Sound Power Levels (dB(A) re 1 pW) at Standardised 10m Height Wind 
Speeds for the Vestas V117 4.2 MW Wind Turbine 

Octave Band (Hz) 8 ms-1 

63 88.3 

125 95.5 

250 100.3 
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Octave Band (Hz) 8 ms-1 

500 102.6 

1000 102.4 

2000 99.7 

4000 94.6 

8000 87.0 

OVERALL 108.0 

Predictions of Noise Levels at Residential Properties 

12.9.25 Table 12.10 shows the predicted noise immission levels at the nearest residential properties at each wind speed 
considered, calculated from the operation of the proposed wind farm. The properties with the highest predicted 
noise immission level of 24.9 dB(A) are H15 and H50. 

12.9.26 Figure 12.1 shows an isobel (i.e. noise contour) plot for the site at a 10m height wind speed of 8 ms-1. Such plots 
are useful for evaluating the noise ‘footprint’ of a given development. 

Table 12.10 - Predicted Noise Levels at Nearby Residential Properties, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 11.1 11.1 11.1 14.0 18.2 22.0 23.9 24.0 24.0 24.0 24.0 24.0 

H2 11.2 11.2 11.2 14.1 18.3 22.1 24.0 24.1 24.1 24.1 24.1 24.1 

H3 6.6 6.6 6.6 9.5 13.7 17.5 19.4 19.5 19.5 19.5 19.5 19.5 

H4 6.2 6.2 6.2 9.1 13.3 17.1 19.0 19.1 19.1 19.1 19.1 19.1 

H5 11.1 11.1 11.1 14.0 18.2 22.0 23.9 24.0 24.0 24.0 24.0 24.0 

H6 9.8 9.8 9.8 12.7 16.9 20.7 22.6 22.7 22.7 22.7 22.7 22.7 

H7 10.9 10.9 10.9 13.8 18.0 21.8 23.7 23.8 23.8 23.8 23.8 23.8 

H8 11.1 11.1 11.1 14.0 18.2 22.0 23.9 24.0 24.0 24.0 24.0 24.0 

H9 10.3 10.3 10.3 13.2 17.4 21.1 23.1 23.2 23.2 23.2 23.2 23.2 

H10 9.8 9.8 9.8 12.7 16.9 20.7 22.6 22.7 22.7 22.7 22.7 22.7 

H11 8.5 8.5 8.5 11.4 15.6 19.4 21.3 21.4 21.4 21.4 21.4 21.4 

H12 9.1 9.1 9.1 12.0 16.2 20.0 21.9 22.0 22.0 22.0 22.0 22.0 

H13 8.0 8.0 8.0 10.9 15.1 18.9 20.8 20.9 20.9 20.9 20.9 20.9 

H14 10.9 10.9 10.9 13.8 18.0 21.8 23.7 23.8 23.8 23.8 23.8 23.8 

H15 12.0 12.0 12.0 14.9 19.1 22.9 24.8 24.9 24.9 24.9 24.9 24.9 

H16 9.2 9.2 9.2 12.1 16.3 20.1 22.0 22.1 22.1 22.1 22.1 22.1 

H17 8.3 8.3 8.3 11.2 15.4 19.2 21.1 21.2 21.2 21.2 21.2 21.2 

H18 10.3 10.3 10.3 13.2 17.3 21.1 23.1 23.2 23.2 23.2 23.2 23.2 

H19 9.6 9.6 9.6 12.5 16.7 20.5 22.4 22.5 22.5 22.5 22.5 22.5 

H20 7.7 7.7 7.7 10.6 14.8 18.6 20.5 20.6 20.6 20.6 20.6 20.6 

H21 6.9 6.9 6.9 9.8 14.0 17.8 19.7 19.8 19.8 19.8 19.8 19.8 

H22 8.4 8.4 8.4 11.3 15.5 19.3 21.2 21.3 21.3 21.3 21.3 21.3 

H23 6.8 6.8 6.8 9.7 13.9 17.7 19.6 19.7 19.7 19.7 19.7 19.7 

H24 7.8 7.8 7.8 10.7 14.9 18.7 20.6 20.7 20.7 20.7 20.7 20.7 

H25 9.5 9.5 9.5 12.4 16.6 20.4 22.3 22.4 22.4 22.4 22.4 22.4 

H26 9.1 9.1 9.1 12.0 16.2 20.0 21.9 22.0 22.0 22.0 22.0 22.0 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H27 7.8 7.8 7.8 10.7 14.9 18.7 20.6 20.7 20.7 20.7 20.7 20.7 

H28 6.9 6.9 6.9 9.8 14.0 17.8 19.7 19.8 19.8 19.8 19.8 19.8 

H29 8.9 8.9 8.9 11.8 16.0 19.8 21.7 21.8 21.8 21.8 21.8 21.8 

H30 8.5 8.5 8.5 11.4 15.6 19.4 21.3 21.4 21.4 21.4 21.4 21.4 

H31 8.9 8.9 8.9 11.8 16.0 19.8 21.7 21.8 21.8 21.8 21.8 21.8 

H32 9.1 9.1 9.1 12.0 16.2 20.0 21.9 22.0 22.0 22.0 22.0 22.0 

H33 7.3 7.3 7.3 10.2 14.4 18.2 20.1 20.2 20.2 20.2 20.2 20.2 

H34 11.4 11.4 11.4 14.3 18.5 22.3 24.2 24.3 24.3 24.3 24.3 24.3 

H35 6.5 6.5 6.5 9.4 13.6 17.4 19.3 19.4 19.4 19.4 19.4 19.4 

H36 7.8 7.8 7.8 10.7 14.9 18.7 20.6 20.7 20.7 20.7 20.7 20.7 

H37 6.5 6.5 6.5 9.4 13.6 17.4 19.3 19.4 19.4 19.4 19.4 19.4 

H38 7.1 7.1 7.1 10.0 14.2 18.0 19.9 20.0 20.0 20.0 20.0 20.0 

H39 8.7 8.7 8.7 11.6 15.8 19.6 21.5 21.6 21.6 21.6 21.6 21.6 

H40 6.8 6.8 6.8 9.7 13.9 17.7 19.6 19.7 19.7 19.7 19.7 19.7 

H41 9.1 9.1 9.1 12.0 16.2 20.0 21.9 22.0 22.0 22.0 22.0 22.0 

H42 8.4 8.4 8.4 11.3 15.5 19.3 21.2 21.3 21.3 21.3 21.3 21.3 

H43 8.7 8.7 8.7 11.6 15.8 19.6 21.5 21.6 21.6 21.6 21.6 21.6 

H44 7.2 7.2 7.2 10.1 14.3 18.1 20.0 20.1 20.1 20.1 20.1 20.1 

H45 8.7 8.7 8.7 11.6 15.8 19.6 21.5 21.6 21.6 21.6 21.6 21.6 

H46 7.0 7.0 7.0 9.9 14.1 17.9 19.8 19.9 19.9 19.9 19.9 19.9 

H47 8.5 8.5 8.5 11.4 15.6 19.4 21.3 21.4 21.4 21.4 21.4 21.4 

H48 10.0 10.0 10.0 12.9 17.1 20.9 22.8 22.9 22.9 22.9 22.9 22.9 

H49 7.9 7.9 7.9 10.8 15.0 18.8 20.7 20.8 20.8 20.8 20.8 20.8 

H50 12.0 12.0 12.0 14.9 19.1 22.9 24.8 24.9 24.9 24.9 24.9 24.9 

H51 10.9 10.9 10.9 13.8 18.0 21.8 23.7 23.8 23.8 23.8 23.8 23.8 

H52 11.4 11.4 11.4 14.3 18.5 22.3 24.2 24.3 24.3 24.3 24.3 24.3 

H53 8.1 8.1 8.1 11.0 15.2 19.0 20.9 21.0 21.0 21.0 21.0 21.0 

H54 8.2 8.2 8.2 11.1 15.3 19.1 21.0 21.1 21.1 21.1 21.1 21.1 

H55 9.0 9.0 9.0 11.9 16.1 19.9 21.8 21.9 21.9 21.9 21.9 21.9 

H56 8.3 8.3 8.3 11.2 15.4 19.2 21.1 21.2 21.2 21.2 21.2 21.2 

H57 10.8 10.8 10.8 13.7 17.9 21.7 23.6 23.7 23.7 23.7 23.7 23.7 

H58 9.0 9.0 9.0 11.9 16.1 19.9 21.8 21.9 21.9 21.9 21.9 21.9 

H59 9.7 9.7 9.7 12.6 16.8 20.6 22.5 22.6 22.6 22.6 22.6 22.6 

H60 6.2 6.2 6.2 9.1 13.3 17.1 19.0 19.1 19.1 19.1 19.1 19.1 

H61 6.0 6.0 6.0 8.9 13.1 16.9 18.8 18.9 18.9 18.9 18.9 18.9 

H62 6.9 6.9 6.9 9.8 14.0 17.8 19.7 19.8 19.8 19.8 19.8 19.8 

H63 9.2 9.2 9.2 12.1 16.3 20.1 22.0 22.1 22.1 22.1 22.1 22.1 

H64 9.1 9.1 9.1 12.0 16.2 20.0 21.9 22.0 22.0 22.0 22.0 22.0 

H65 9.0 9.0 9.0 11.9 16.1 19.9 21.8 21.9 21.9 21.9 21.9 21.9 

H66 6.5 6.5 6.5 9.4 13.6 17.4 19.3 19.4 19.4 19.4 19.4 19.4 

H67 7.0 7.0 7.0 9.9 14.1 17.9 19.8 19.9 19.9 19.9 19.9 19.9 
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House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H68 7.7 7.7 7.7 10.6 14.8 18.6 20.5 20.6 20.6 20.6 20.6 20.6 

H69 8.5 8.5 8.5 11.4 15.6 19.4 21.3 21.4 21.4 21.4 21.4 21.4 

H70 7.0 7.0 7.0 9.9 14.1 17.9 19.8 19.9 19.9 19.9 19.9 19.9 

H71 6.5 6.5 6.5 9.4 13.6 17.4 19.3 19.4 19.4 19.4 19.4 19.4 

H72 8.6 8.6 8.6 11.5 15.7 19.5 21.4 21.5 21.5 21.5 21.5 21.5 

H73 7.9 7.9 7.9 10.8 15.0 18.8 20.7 20.8 20.8 20.8 20.8 20.8 

H74 9.0 9.0 9.0 11.9 16.1 19.9 21.8 21.9 21.9 21.9 21.9 21.9 

H75 8.0 8.0 8.0 10.9 15.1 18.9 20.8 20.9 20.9 20.9 20.9 20.9 

H76 7.8 7.8 7.8 10.7 14.9 18.7 20.6 20.7 20.7 20.7 20.7 20.7 

H77 6.9 6.9 6.9 9.8 14.0 17.8 19.7 19.8 19.8 19.8 19.8 19.8 

H78 9.1 9.1 9.1 12.0 16.2 20.0 21.9 22.0 22.0 22.0 22.0 22.0 

H79 9.1 9.1 9.1 12.0 16.2 20.0 21.9 22.0 22.0 22.0 22.0 22.0 

H80 8.1 8.1 8.1 11.0 15.2 19.0 20.9 21.0 21.0 21.0 21.0 21.0 

H81 7.2 7.2 7.2 10.1 14.3 18.1 20.0 20.1 20.1 20.1 20.1 20.1 

H82 7.8 7.8 7.8 10.7 14.9 18.7 20.6 20.7 20.7 20.7 20.7 20.7 

H83 6.2 6.2 6.2 9.1 13.3 17.1 19.0 19.1 19.1 19.1 19.1 19.1 

H84 7.7 7.7 7.7 10.6 14.8 18.6 20.5 20.6 20.6 20.6 20.6 20.6 

H85 9.2 9.2 9.2 12.1 16.3 20.1 22.0 22.1 22.1 22.1 22.1 22.1 

H86 6.5 6.5 6.5 9.4 13.6 17.4 19.3 19.4 19.4 19.4 19.4 19.4 

Acoustic Acceptance Criteria 

12.9.27 As described previously, if limited to 35 dB(A) noise immission levels would be regarded as acceptable and the 
householders’ amenities as receiving ‘sufficient protection’ without further assessment requiring to be 
undertaken.  

Acoustic Assessment 

12.9.28 Predicted noise levels at all of the nearest neighbours are below 35 dB(A), with a minimum margin of -10.1 dB(A). 
Operational noise levels due to the Proposed Development on its own are therefore considered negligible and 
not significant. 

12.10 Cumulative Effects 

Cumulative Construction Noise Assessment 

12.10.1 The construction of the consented Gordonbush Extension and proposed South Kilbraur schemes is unlikely to be 
ongoing at the same time as that of the Proposed Development. In the event that this scenario did occur, the 
activities associated would likely be far enough away so as not to have a significant cumulative effect. 

Cumulative Operational Noise Assessment   

12.10.2 An assessment of the cumulative acoustic impact of the Proposed Development in conjunction with the existing 
Gordonbush wind farm3, consented Gordonbush Extension4, existing Kilbraur5, existing Kilbraur Extension6 and 
proposed South Kilbraur7 scheme, has been undertaken in accordance with the guidance on wind farm noise 
assessment; ETSU R 97 and the IoA GPG. 

 
3 Gordonbush wind farm, planning reference 03/00236/S36SU, June 2003 
4 Gordonbush Extension, planning reference 19/00775/S36, February 2019 
5 Kilbraur wind farm, planning reference 04/00125/FULSU, April 2004 

12.10.3 ETSU-R-97 states: 

"It is clearly unreasonable to suggest that, because a wind farm has been constructed in the vicinity in the past 
which resulted in increased noise levels at some properties, the residents of those properties are now able to 
tolerate higher noise levels still. The existing wind farm should not be considered as part of the prevailing 
background noise." 

12.10.4 The locations of the turbines that make up the Proposed Development, along with the other turbines considered 
in the cumulative assessment, are shown in Figure 12.2. 

12.10.5 The residential properties considered in the cumulative assessment are as per those detailed in Table 12.7. The 
distances to the nearest turbine included in the cumulative assessment are given in Table 12.11.  Turbines 
prefixed 'T' are the Proposed Development, those prefixed 'G' belong to the existing Gordonbush scheme, those 
prefixed 'B' are the consented Gordonbush Extension, those prefixed 'K' are the existing Kilbraur scheme, those 
prefixed 'E' are the existing Kilbraur Extension and those prefixed 'S' belong to the proposed South Kilbraur 
project. 

Table 12.11: Distances to Nearest Turbine in Cumulative Assessment 

House ID Distance (m) Nearest Turbine 

H1 4242 T15 

H2 4221 T15 

H3 6089 T8 

H4 6307 T8 

H5 4233 T15 

H6 4343 T15 

H7 3620 T15 

H8 3567 T15 

H9 3930 T15 

H10 4343 T15 

H11 4879 T15 

H12 5166 T13 

H13 6327 G35 

H14 3619 T15 

H15 4086 T15 

H16 5137 T13 

H17 5297 T13 

H18 4852 T13 

H19 4478 T15 

H20 5481 T11 

H21 5773 T8 

H22 4805 T15 

H23 6006 T8 

H24 5480 T8 

H25 4620 T15 

H26 5176 T13 

6 Kilbraur Extension, planning reference 09/00111/S36SU, March 2009 
7 South Kilbraur wind farm, planning reference 19/04826/FUL, October 2019 
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House ID Distance (m) Nearest Turbine 

H27 5481 T11 

H28 5859 T8 

H29 4136 B5 

H30 4925 T15 

H31 5088 T13 

H32 4977 T13 

H33 5664 T8 

H34 3515 T15 

H35 6005 T8 

H36 5456 T11 

H37 5923 T8 

H38 5896 T8 

H39 4965 T15 

H40 6006 T8 

H41 3326 B11 

H42 3528 B11 

H43 3492 B11 

H44 5851 T8 

H45 5144 T13 

H46 5960 T8 

H47 5309 T13 

H48 4879 T13 

H49 5398 T13 

H50 4086 T15 

H51 4313 T15 

H52 3657 T15 

H53 5503 T13 

H54 5363 T13 

H55 5227 T13 

H56 5283 T13 

H57 3589 T15 

H58 4852 T15 

H59 4757 T15 

H60 6307 T8 

H61 6239 T8 

H62 5982 T8 

H63 4664 T15 

H64 3716 B5 

H65 5014 T13 

H66 6015 T8 

H67 5714 T8 

H68 5482 T8 

House ID Distance (m) Nearest Turbine 

H69 3514 B11 

H70 5896 T8 

H71 6011 T8 

H72 3568 B11 

H73 5407 T11 

H74 4111 B5 

H75 5402 T11 

H76 5487 T11 

H77 5916 T8 

H78 3348 B11 

H79 4957 T13 

H80 5503 T13 

H81 5857 T8 

H82 5480 T11 

H83 6307 T8 

H84 5482 T8 

H85 4945 T13 

H86 6006 T8 

Cumulative Assessment Methodology 

12.10.6 ETSU-R-97 recommends that the derived noise limits applicable at nearby residential properties shall relate to 
the cumulative effects of noise from all wind turbines that may affect a particular location.   

12.10.7 The methodology is therefore to:  

▪ identify appropriate ETSU-R-97 noise limit for each receptor; 

▪ predict the level of noise resulting from the operation of the turbines being considered in the cumulative 

assessment; and 

▪ compare the cumulative predicted noise levels to the noise limit to determine whether the cumulative 

acoustic impact would be deemed acceptable. 

12.10.8 The methodology outlined above is in accordance with the appropriate guidance on cumulative wind farm noise 
assessment as described in ETSU-R-97 and the IoA GPG. 

Predictions of Noise Levels due to Gordonbush & Gordonbush Extension 

12.10.9 The existing Gordonbush wind farm consists of 35 Senvion MM82 machines. Warranted acoustic emission data 
for this turbine is provided by the manufacturer and an uncertainty of 1 dB has been included as advised by the 
manufacturer. Details used in this analysis are as follows: 

▪ Hub height of 69 m. 

▪ Rotor diameter of 82 m. 

▪ Sound power levels, LWA, for standardised 10 m height wind speeds as shown in Table 12.12. 

▪ Octave band sound power level data, at the wind speeds where it is available, as shown in Table 12.13. 
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Table 12.12 – A-Weighted Sound Power Levels (dB(A) re 1 pW) for the Senvion MM82 Wind Turbine 

Standardised 10m Height 
Wind Speed, v10 (ms-1) 

Warranted Plus 
Uncertainty 

1 89.6 

2 89.6 

3 89.9 

4 95.0 

5 100.7 

6 104.4 

7 105.0 

8 105.0 

9 105.0 

10 105.0 

11 105.0 

12 105.0 

Table 12.13 - Octave Band A-Weighted Sound Power Levels (dB(A) re 1 pW) at Standardised 10m Height Wind 
Speeds for the Senvion MM82 Wind Turbine 

Octave Band (Hz) 4ms-1 5ms-1 6ms-1 7ms-1 8ms-1 9ms-1 10ms-1 

63 80.3 82.7 86.3 86.9 87.2 87.7 88.0 

125 85.2 88.6 92.6 93.2 93.2 93.9 93.8 

250 88.6 93.9 97.4 98.0 97.6 97.0 97.1 

500 89.8 96.0 99.6 100.2 100.0 99.3 99.3 

1000 87.0 94.9 98.7 99.3 99.5 99.6 99.4 

2000 86.4 90.2 94.0 94.6 95.1 96.3 96.1 

4000 79.9 83.5 89.1 89.7 90.2 92.0 93.1 

8000 66.7 70.2 75.8 76.4 77.4 79.0 77.3 

OVERALL 95.0 100.7 104.4 105.0 105.0 105.0 105.0 

12.10.10 The consented Gordonbush Extension consists of 11 Vestas V126 3.45MW machines. Warranted acoustic 
emission data for this turbine is provided by the manufacturer and an uncertainty of 2 dB has been included as 
recommended by the IoA GPG. Details used in this analysis are as follows: 

▪ Hub height of 87 m. 

▪ Rotor diameter of 126 m. 

▪ Sound power levels, LWA, for standardised 10 m height wind speeds as shown in Table 12.14. 

▪ Octave band sound power level data, at the wind speeds where it is available, as shown in Table 12.15. 

Table 12.14 – A-Weighted Sound Power Levels (dB(A) re 1 pW) for the Vestas V126 3.45MW Wind Turbine 

Standardised 10m Height 
Wind Speed, v10 (ms-1) 

Warranted Plus 
Uncertainty 

1 93.9 

2 93.9 

3 93.9 

4 97.0 

Standardised 10m Height 
Wind Speed, v10 (ms-1) 

Warranted Plus 
Uncertainty 

5 101.3 

6 105.1 

7 106.3 

8 106.4 

9 106.4 

10 106.4 

11 106.4 

12 106.4 

Table 12.15 - Octave Band A-Weighted Sound Power Levels (dB(A) re 1 pW) at Standardised 10m Height Wind 
Speeds for the Vestas V126 3.45MW Wind Turbine 

Octave Band (Hz) 8ms-1 

63 86.3 

125 92.8 

250 98.7 

500 101.2 

1000 101.4 

2000 97.4 

4000 90.4 

8000 70.9 

OVERALL 106.4 

12.10.11 The existing Gordonbush wind farm and consented Gordonbush Extension are conditioned to the noise limits 
specified in the Decision Notice for Gordonbush Extension (Scottish Government, 2019). These noise limits are 
used to calculate the worst-case predicted noise levels using the ‘Controlling Property’ method outlined in the 
IoA GPG as follows:  

▪ predictions are made using appropriate acoustic emission data, as specified above;  

▪ comparison is made between the predictions and the limits from the planning conditions in order to identify 

the controlling property; and 

▪ the predictions are scaled by the minimum margin between the predictions and the conditioned noise limits 

at the controlling property. This yields predicted noise levels which do not exceed the conditioned noise limits 

at any property and are equal to the conditioned noise limit at the controlling property. 

12.10.12 The predicted noise levels for the existing Gordonbush and consented Gordonbush Extension schemes, prior to 
any scaling, are shown in Table 12.16 and Table 12.17. 

Table 12.16: Unscaled Predicted Noise Levels due to Gordonbush, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 5.0 5.0 5.4 10.5 14.0 17.7 18.3 18.3 18.6 18.7 18.7 18.7 

H2 5.1 5.1 5.4 10.5 14.1 17.8 18.4 18.4 18.6 18.7 18.7 18.7 

H3 4.5 4.5 4.8 9.9 13.5 17.2 17.8 17.8 18.0 18.1 18.1 18.1 

H4 4.0 4.0 4.4 9.4 13.0 16.7 17.3 17.3 17.5 17.6 17.6 17.6 

H5 5.1 5.1 5.4 10.5 14.0 17.7 18.3 18.3 18.6 18.7 18.7 18.7 
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House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H6 5.4 5.4 5.7 10.8 14.3 18.0 18.6 18.6 18.9 19.0 19.0 19.0 

H7 5.7 5.7 6.0 11.1 14.7 18.4 19.0 19.0 19.2 19.3 19.3 19.3 

H8 5.8 5.8 6.1 11.2 14.8 18.5 19.1 19.1 19.3 19.4 19.4 19.4 

H9 5.6 5.6 5.9 11.0 14.5 18.3 18.9 18.9 19.1 19.2 19.2 19.2 

H10 5.4 5.4 5.7 10.8 14.3 18.0 18.6 18.6 18.9 19.0 19.0 19.0 

H11 4.9 4.9 5.2 10.3 13.7 17.5 18.1 18.1 18.3 18.5 18.5 18.5 

H12 5.6 5.6 5.9 11.0 14.6 18.3 18.9 18.9 19.1 19.2 19.2 19.2 

H13 7.4 7.4 7.7 12.8 16.7 20.4 21.0 20.9 21.0 21.1 21.1 21.1 

H14 5.7 5.7 6.0 11.1 14.7 18.4 19.0 19.0 19.2 19.3 19.3 19.3 

H15 4.3 4.3 4.6 9.7 13.3 17.0 17.6 17.6 17.8 17.9 17.9 17.9 

H16 5.7 5.7 6.0 11.1 14.7 18.4 19.0 19.0 19.2 19.3 19.3 19.3 

H17 5.2 5.2 5.5 10.6 14.1 17.8 18.4 18.4 18.7 18.8 18.8 18.8 

H18 4.5 4.5 4.9 9.9 13.5 17.2 17.8 17.8 18.0 18.2 18.2 18.2 

H19 5.3 5.3 5.6 10.7 14.2 17.9 18.5 18.5 18.8 18.9 18.9 18.9 

H20 5.2 5.2 5.5 10.6 14.1 17.8 18.4 18.4 18.7 18.8 18.8 18.8 

H21 4.8 4.8 5.1 10.2 13.7 17.4 18.1 18.0 18.3 18.4 18.4 18.4 

H22 4.3 4.3 4.6 9.7 13.1 16.9 17.5 17.5 17.8 17.9 17.9 17.9 

H23 4.3 4.3 4.6 9.7 13.3 17.0 17.6 17.6 17.8 17.9 17.9 17.9 

H24 5.4 5.4 5.7 10.8 14.4 18.1 18.7 18.7 18.9 19.0 19.0 19.0 

H25 5.1 5.1 5.4 10.5 14.0 17.7 18.3 18.3 18.6 18.7 18.7 18.7 

H26 5.5 5.5 5.8 10.9 14.5 18.2 18.8 18.8 19.0 19.1 19.1 19.1 

H27 5.3 5.3 5.6 10.7 14.3 18.0 18.6 18.6 18.8 18.9 18.9 18.9 

H28 4.6 4.6 4.9 10.0 13.6 17.3 17.9 17.9 18.1 18.2 18.2 18.2 

H29 9.8 9.8 10.1 15.2 19.4 23.1 23.7 23.6 23.6 23.7 23.7 23.7 

H30 4.9 4.9 5.2 10.3 13.7 17.4 18.0 18.1 18.3 18.5 18.5 18.5 

H31 5.5 5.5 5.8 10.9 14.5 18.2 18.8 18.8 19.0 19.1 19.1 19.1 

H32 5.4 5.4 5.7 10.8 14.4 18.1 18.7 18.7 18.9 19.0 19.0 19.0 

H33 4.9 4.9 5.2 10.3 13.8 17.6 18.2 18.2 18.4 18.5 18.5 18.5 

H34 6.1 6.1 6.5 11.5 15.1 18.9 19.5 19.5 19.7 19.8 19.8 19.8 

H35 4.3 4.3 4.7 9.7 13.2 17.0 17.6 17.6 17.8 17.9 17.9 17.9 

H36 5.2 5.2 5.5 10.6 14.2 17.9 18.5 18.5 18.7 18.8 18.8 18.8 

H37 4.6 4.6 4.9 10.0 13.5 17.3 17.9 17.9 18.1 18.2 18.2 18.2 

H38 4.5 4.5 4.8 9.9 13.5 17.2 17.8 17.8 18.0 18.1 18.1 18.1 

H39 4.5 4.5 4.8 9.9 13.3 17.0 17.6 17.7 18.0 18.1 18.1 18.1 

H40 4.4 4.4 4.7 9.8 13.3 17.0 17.7 17.6 17.9 18.0 18.0 18.0 

H41 10.4 10.4 10.7 15.8 20.2 23.9 24.5 24.4 24.3 24.4 24.4 24.4 

H42 9.8 9.8 10.1 15.2 19.6 23.2 23.8 23.7 23.7 23.7 23.7 23.7 

H43 10.0 10.0 10.4 15.4 19.8 23.5 24.1 24.0 23.9 24.0 24.0 24.0 

H44 4.5 4.5 4.8 9.9 13.5 17.2 17.8 17.8 18.0 18.1 18.1 18.1 

H45 5.5 5.5 5.9 10.9 14.5 18.2 18.8 18.8 19.0 19.2 19.2 19.2 

H46 4.3 4.3 4.7 9.7 13.3 17.0 17.6 17.6 17.8 18.0 18.0 18.0 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H47 5.2 5.2 5.5 10.6 14.1 17.8 18.4 18.4 18.7 18.8 18.8 18.8 

H48 4.7 4.7 5.0 10.1 13.7 17.4 18.0 18.0 18.2 18.3 18.3 18.3 

H49 5.0 5.0 5.3 10.4 13.9 17.6 18.2 18.2 18.5 18.6 18.6 18.6 

H50 4.3 4.3 4.6 9.7 13.3 17.0 17.6 17.6 17.8 17.9 17.9 17.9 

H51 4.9 4.9 5.3 10.3 13.9 17.6 18.2 18.2 18.4 18.6 18.6 18.6 

H52 4.5 4.5 4.8 9.9 13.5 17.2 17.8 17.8 18.0 18.1 18.1 18.1 

H53 4.8 4.8 5.1 10.2 13.7 17.4 18.0 18.0 18.3 18.4 18.4 18.4 

H54 5.1 5.1 5.4 10.5 14.0 17.7 18.3 18.3 18.6 18.7 18.7 18.7 

H55 5.7 5.7 6.0 11.1 14.6 18.3 18.9 18.9 19.2 19.3 19.3 19.3 

H56 5.2 5.2 5.6 10.6 14.2 17.9 18.5 18.5 18.7 18.9 18.9 18.9 

H57 5.0 5.0 5.3 10.4 13.9 17.7 18.3 18.3 18.5 18.6 18.6 18.6 

H58 4.6 4.6 4.9 10.0 13.4 17.1 17.7 17.7 18.0 18.1 18.1 18.1 

H59 5.1 5.1 5.4 10.5 13.9 17.7 18.3 18.3 18.5 18.7 18.7 18.7 

H60 4.0 4.0 4.4 9.4 13.0 16.7 17.3 17.3 17.5 17.6 17.6 17.6 

H61 4.5 4.5 4.8 9.9 13.5 17.2 17.8 17.8 18.0 18.1 18.1 18.1 

H62 4.2 4.2 4.6 9.6 13.2 16.9 17.5 17.5 17.7 17.9 17.9 17.9 

H63 5.0 5.0 5.4 10.4 13.9 17.6 18.2 18.2 18.5 18.6 18.6 18.6 

H64 9.6 9.6 9.9 15.0 19.3 23.0 23.6 23.5 23.4 23.5 23.5 23.5 

H65 5.5 5.5 5.8 10.9 14.4 18.1 18.8 18.7 19.0 19.1 19.1 19.1 

H66 4.4 4.4 4.8 9.8 13.3 17.1 17.7 17.7 17.9 18.0 18.0 18.0 

H67 4.9 4.9 5.2 10.3 13.8 17.5 18.1 18.1 18.4 18.5 18.5 18.5 

H68 5.4 5.4 5.7 10.8 14.4 18.1 18.7 18.7 18.9 19.0 19.0 19.0 

H69 9.8 9.8 10.2 15.2 19.6 23.3 23.9 23.8 23.7 23.8 23.8 23.8 

H70 4.5 4.5 4.8 9.9 13.5 17.2 17.8 17.8 18.0 18.1 18.1 18.1 

H71 4.3 4.3 4.6 9.7 13.2 16.9 17.6 17.6 17.8 17.9 17.9 17.9 

H72 9.9 9.9 10.2 15.3 19.6 23.3 23.9 23.8 23.7 23.8 23.8 23.8 

H73 5.2 5.2 5.6 10.6 14.2 17.9 18.5 18.5 18.7 18.8 18.8 18.8 

H74 9.9 9.9 10.3 15.3 19.6 23.3 23.9 23.8 23.7 23.8 23.8 23.8 

H75 5.6 5.6 5.9 11.0 14.5 18.3 18.9 18.9 19.1 19.2 19.2 19.2 

H76 5.5 5.5 5.8 10.9 14.4 18.1 18.8 18.7 19.0 19.1 19.1 19.1 

H77 4.6 4.6 4.9 10.0 13.5 17.2 17.8 17.8 18.1 18.2 18.2 18.2 

H78 10.4 10.4 10.7 15.8 20.2 23.8 24.5 24.3 24.3 24.3 24.3 24.3 

H79 5.3 5.3 5.6 10.7 14.2 18.0 18.6 18.6 18.8 18.9 18.9 18.9 

H80 4.8 4.8 5.1 10.2 13.7 17.4 18.0 18.0 18.3 18.4 18.4 18.4 

H81 4.6 4.6 4.9 10.0 13.6 17.3 17.9 17.9 18.1 18.2 18.2 18.2 

H82 5.4 5.4 5.8 10.8 14.4 18.1 18.7 18.7 18.9 19.0 19.0 19.0 

H83 4.0 4.0 4.4 9.4 13.0 16.7 17.3 17.3 17.5 17.6 17.6 17.6 

H84 5.5 5.5 5.8 10.9 14.5 18.2 18.8 18.8 19.0 19.1 19.1 19.1 

H85 5.5 5.5 5.8 10.9 14.5 18.2 18.8 18.8 19.0 19.1 19.1 19.1 

H86 4.4 4.4 4.8 9.8 13.3 17.1 17.7 17.7 17.9 18.0 18.0 18.0 
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Table 12.17: Unscaled Predicted Noise Levels due to Gordonbush Extension, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 0.8 0.8 0.8 3.9 8.2 12.0 13.2 13.3 13.3 13.3 13.3 13.3 

H2 0.9 0.9 0.9 3.9 8.3 12.0 13.3 13.4 13.4 13.4 13.4 13.4 

H3 1.0 1.0 1.0 4.1 8.4 12.2 13.4 13.5 13.5 13.5 13.5 13.5 

H4 0.6 0.6 0.6 3.6 8.0 11.8 13.0 13.1 13.1 13.1 13.1 13.1 

H5 0.9 0.9 0.9 3.9 8.3 12.0 13.2 13.4 13.4 13.4 13.4 13.4 

H6 -3.0 -3.0 -3.0 0.1 4.4 8.2 9.4 9.5 9.5 9.5 9.5 9.5 

H7 -2.3 -2.3 -2.3 0.8 5.1 8.9 10.1 10.2 10.2 10.2 10.2 10.2 

H8 -2.2 -2.2 -2.2 0.8 5.2 8.9 10.1 10.3 10.3 10.3 10.3 10.3 

H9 -2.4 -2.4 -2.4 0.6 5.0 8.7 9.9 10.1 10.1 10.1 10.1 10.1 

H10 -3.0 -3.0 -3.0 0.1 4.4 8.2 9.4 9.5 9.5 9.5 9.5 9.5 

H11 -3.3 -3.3 -3.3 -0.3 4.1 7.8 9.1 9.2 9.2 9.2 9.2 9.2 

H12 -0.4 -0.4 -0.4 2.6 7.0 10.7 11.9 12.1 12.1 12.1 12.1 12.1 

H13 -1.5 -1.5 -1.5 1.6 5.9 9.7 10.9 11.0 11.0 11.0 11.0 11.0 

H14 -2.3 -2.3 -2.3 0.8 5.1 8.9 10.1 10.2 10.2 10.2 10.2 10.2 

H15 -0.8 -0.8 -0.8 2.3 6.6 10.4 11.6 11.7 11.7 11.7 11.7 11.7 

H16 -0.3 -0.3 -0.3 2.8 7.1 10.9 12.1 12.2 12.2 12.2 12.2 12.2 

H17 -0.1 -0.1 -0.1 3.0 7.3 11.1 12.3 12.4 12.4 12.4 12.4 12.4 

H18 -0.5 -0.5 -0.5 2.5 6.9 10.6 11.8 12.0 12.0 12.0 12.0 12.0 

H19 -3.5 -3.5 -3.5 -0.4 3.9 7.7 8.9 9.0 9.0 9.0 9.0 9.0 

H20 0.4 0.4 0.4 3.4 7.8 11.5 12.7 12.9 12.9 12.9 12.9 12.9 

H21 0.7 0.7 0.7 3.8 8.1 11.9 13.1 13.2 13.2 13.2 13.2 13.2 

H22 -3.9 -3.9 -3.9 -0.8 3.5 7.3 8.5 8.6 8.6 8.6 8.6 8.6 

H23 1.3 1.3 1.3 4.3 8.7 12.4 13.6 13.8 13.8 13.8 13.8 13.8 

H24 1.0 1.0 1.0 4.0 8.4 12.1 13.3 13.5 13.5 13.5 13.5 13.5 

H25 -3.3 -3.3 -3.3 -0.3 4.1 7.8 9.1 9.2 9.2 9.2 9.2 9.2 

H26 -0.8 -0.8 -0.8 2.2 6.6 10.3 11.5 11.7 11.7 11.7 11.7 11.7 

H27 0.8 0.8 0.8 3.9 8.2 12.0 13.2 13.3 13.3 13.3 13.3 13.3 

H28 1.8 1.8 1.8 4.8 9.2 12.9 14.1 14.3 14.3 14.3 14.3 14.3 

H29 9.0 9.0 9.0 12.0 16.4 20.1 21.3 21.5 21.5 21.5 21.5 21.5 

H30 -3.1 -3.1 -3.1 0.0 4.3 8.1 9.3 9.4 9.4 9.4 9.4 9.4 

H31 -0.7 -0.7 -0.7 2.3 6.7 10.4 11.6 11.8 11.8 11.8 11.8 11.8 

H32 -0.5 -0.5 -0.5 2.6 6.9 10.7 11.9 12.0 12.0 12.0 12.0 12.0 

H33 0.5 0.5 0.5 3.6 7.9 11.7 12.9 13.0 13.0 13.0 13.0 13.0 

H34 -2.2 -2.2 -2.2 0.9 5.2 9.0 10.2 10.3 10.3 10.3 10.3 10.3 

H35 0.4 0.4 0.4 3.5 7.8 11.6 12.8 12.9 12.9 12.9 12.9 12.9 

H36 0.8 0.8 0.8 3.9 8.3 12.0 13.2 13.3 13.3 13.3 13.3 13.3 

H37 1.1 1.1 1.1 4.1 8.5 12.2 13.4 13.6 13.6 13.6 13.6 13.6 

H38 1.3 1.3 1.3 4.3 8.7 12.4 13.6 13.8 13.8 13.8 13.8 13.8 

H39 -3.8 -3.8 -3.8 -0.8 3.6 7.3 8.6 8.7 8.7 8.7 8.7 8.7 

H40 1.2 1.2 1.2 4.3 8.6 12.4 13.6 13.7 13.7 13.7 13.7 13.7 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H41 11.9 11.9 11.9 15.0 19.3 23.1 24.3 24.4 24.4 24.4 24.4 24.4 

H42 10.7 10.7 10.7 13.8 18.1 21.9 23.1 23.2 23.2 23.2 23.2 23.2 

H43 10.6 10.6 10.6 13.7 18.0 21.8 23.0 23.1 23.1 23.1 23.1 23.1 

H44 1.4 1.4 1.4 4.4 8.8 12.5 13.7 13.9 13.9 13.9 13.9 13.9 

H45 -0.8 -0.8 -0.8 2.2 6.6 10.4 11.6 11.7 11.7 11.7 11.7 11.7 

H46 1.2 1.2 1.2 4.2 8.6 12.3 13.5 13.7 13.7 13.7 13.7 13.7 

H47 -0.1 -0.1 -0.1 3.0 7.3 11.1 12.3 12.4 12.4 12.4 12.4 12.4 

H48 -0.5 -0.5 -0.5 2.6 6.9 10.7 11.9 12.0 12.0 12.0 12.0 12.0 

H49 -0.4 -0.4 -0.4 2.7 7.0 10.8 12.0 12.1 12.1 12.1 12.1 12.1 

H50 -0.8 -0.8 -0.8 2.3 6.6 10.4 11.6 11.7 11.7 11.7 11.7 11.7 

H51 0.7 0.7 0.7 3.8 8.1 11.9 13.1 13.2 13.2 13.2 13.2 13.2 

H52 1.7 1.7 1.7 4.8 9.1 12.9 14.1 14.2 14.2 14.2 14.2 14.2 

H53 -0.6 -0.6 -0.6 2.4 6.8 10.5 11.8 11.9 11.9 11.9 11.9 11.9 

H54 -0.2 -0.2 -0.2 2.9 7.2 11.0 12.2 12.3 12.3 12.3 12.3 12.3 

H55 -0.1 -0.1 -0.1 3.0 7.3 11.1 12.3 12.4 12.4 12.4 12.4 12.4 

H56 -0.1 -0.1 -0.1 2.9 7.3 11.1 12.3 12.4 12.4 12.4 12.4 12.4 

H57 -2.2 -2.2 -2.2 0.9 5.2 9.0 10.2 10.3 10.3 10.3 10.3 10.3 

H58 -3.7 -3.7 -3.7 -0.6 3.7 7.5 8.7 8.8 8.8 8.8 8.8 8.8 

H59 -2.8 -2.8 -2.8 0.2 4.6 8.3 9.5 9.7 9.7 9.7 9.7 9.7 

H60 0.6 0.6 0.6 3.6 8.0 11.8 13.0 13.1 13.1 13.1 13.1 13.1 

H61 0.4 0.4 0.4 3.4 7.8 11.5 12.7 12.9 12.9 12.9 12.9 12.9 

H62 1.2 1.2 1.2 4.2 8.6 12.3 13.5 13.7 13.7 13.7 13.7 13.7 

H63 -3.4 -3.4 -3.4 -0.4 4.0 7.7 9.0 9.1 9.1 9.1 9.1 9.1 

H64 10.5 10.5 10.5 13.5 17.9 21.6 22.8 23.0 23.0 23.0 23.0 23.0 

H65 -0.4 -0.4 -0.4 2.6 7.0 10.7 11.9 12.1 12.1 12.1 12.1 12.1 

H66 0.4 0.4 0.4 3.5 7.8 11.6 12.8 12.9 12.9 12.9 12.9 12.9 

H67 1.0 1.0 1.0 4.1 8.4 12.2 13.4 13.5 13.5 13.5 13.5 13.5 

H68 1.0 1.0 1.0 4.0 8.4 12.2 13.4 13.5 13.5 13.5 13.5 13.5 

H69 10.8 10.8 10.8 13.8 18.2 21.9 23.1 23.3 23.3 23.3 23.3 23.3 

H70 1.4 1.4 1.4 4.4 8.8 12.5 13.7 13.9 13.9 13.9 13.9 13.9 

H71 0.4 0.4 0.4 3.4 7.8 11.5 12.8 12.9 12.9 12.9 12.9 12.9 

H72 10.4 10.4 10.4 13.4 17.8 21.5 22.7 22.9 22.9 22.9 22.9 22.9 

H73 0.2 0.2 0.2 3.2 7.6 11.3 12.5 12.7 12.7 12.7 12.7 12.7 

H74 9.0 9.0 9.0 12.1 16.4 20.2 21.4 21.5 21.5 21.5 21.5 21.5 

H75 1.4 1.4 1.4 4.4 8.8 12.5 13.7 13.9 13.9 13.9 13.9 13.9 

H76 1.4 1.4 1.4 4.5 8.8 12.6 13.8 13.9 13.9 13.9 13.9 13.9 

H77 1.4 1.4 1.4 4.5 8.8 12.6 13.8 13.9 13.9 13.9 13.9 13.9 

H78 12.8 12.8 12.8 15.8 20.2 24.0 25.2 25.3 25.3 25.3 25.3 25.3 

H79 -0.2 -0.2 -0.2 2.8 7.2 10.9 12.2 12.3 12.3 12.3 12.3 12.3 

H80 -0.6 -0.6 -0.6 2.4 6.8 10.5 11.8 11.9 11.9 11.9 11.9 11.9 

H81 1.3 1.3 1.3 4.3 8.7 12.4 13.7 13.8 13.8 13.8 13.8 13.8 
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House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H82 1.2 1.2 1.2 4.2 8.6 12.3 13.6 13.7 13.7 13.7 13.7 13.7 

H83 0.6 0.6 0.6 3.6 8.0 11.8 13.0 13.1 13.1 13.1 13.1 13.1 

H84 1.3 1.3 1.3 4.3 8.7 12.4 13.7 13.8 13.8 13.8 13.8 13.8 

H85 -0.3 -0.3 -0.3 2.7 7.1 10.8 12.0 12.2 12.2 12.2 12.2 12.2 

H86 0.4 0.4 0.4 3.5 7.8 11.6 12.8 12.9 12.9 12.9 12.9 12.9 

12.10.13 The controlling property for the combined Gordonbush and Gordonbush Extension scheme was determined to 
be Home Cottage at (283540, 910178). The margins between the noise levels and the limit at this location, along 
with the resulting scaling factor, are shown in Table 12.18. At wind speeds where significant headroom exists the 
scaling factor is limited to 3 dB(A). 

Table 12.18: Scaling Factor Applied to Gordonbush & Gordonbush Extension, dB(A) 

Wind Speed, 
v10 (ms-1) 

Gordonbush 
Noise Level 

Gordonbush Extension 
Noise Level 

Cumulative 
Noise Level 

Noise 
Limit 

Margin 
Scaling 
Factor 

1 11.9 11.9 14.9 30.0 -15.1 3.0 

2 11.9 11.9 14.9 30.0 -15.1 3.0 

3 12.2 11.9 15.1 30.0 -14.9 3.0 

4 17.3 15.0 19.3 30.0 -10.7 3.0 

5 21.7 19.4 23.7 30.0 -6.3 3.0 

6 25.4 23.1 27.4 30.0 -2.6 2.6 

7 26.0 24.3 28.2 30.0 -1.8 1.8 

8 25.9 24.4 28.2 30.0 -1.8 1.8 

9 25.8 24.4 28.2 30.0 -1.8 1.8 

10 25.9 24.4 28.2 30.0 -1.8 1.8 

11 25.9 24.4 28.2 30.0 -1.8 1.8 

12 25.9 24.4 28.2 30.0 -1.8 1.8 

12.10.14 The predicted noise levels for the existing Gordonbush and consented Gordonbush Extension schemes, with the 
above scaling factors applied, are shown in Table 12.19 and Table 12.20. The same noise limit applies during both 
day and night-time periods so the scaled predicted noise levels are also the same for both day and night time 
periods. 

Table 12.19: Scaled Predicted Noise Levels due to Gordonbush, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 8.0 8.0 8.4 13.5 17.0 20.3 20.1 20.1 20.4 20.4 20.4 20.4 

H2 8.1 8.1 8.4 13.5 17.1 20.4 20.1 20.2 20.4 20.5 20.5 20.5 

H3 7.5 7.5 7.8 12.9 16.5 19.8 19.5 19.6 19.8 19.9 19.9 19.9 

H4 7.0 7.0 7.4 12.4 16.0 19.3 19.0 19.1 19.4 19.4 19.4 19.4 

H5 8.1 8.1 8.4 13.5 17.0 20.3 20.1 20.1 20.4 20.5 20.5 20.5 

H6 8.4 8.4 8.7 13.8 17.3 20.6 20.4 20.4 20.7 20.8 20.8 20.8 

H7 8.7 8.7 9.0 14.1 17.7 21.0 20.7 20.7 21.0 21.1 21.1 21.1 

H8 8.8 8.8 9.1 14.2 17.8 21.1 20.9 20.9 21.2 21.2 21.2 21.2 

H9 8.6 8.6 8.9 14.0 17.5 20.8 20.6 20.6 20.9 21.0 21.0 21.0 

H10 8.4 8.4 8.7 13.8 17.3 20.6 20.4 20.4 20.7 20.8 20.8 20.8 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H11 7.9 7.9 8.2 13.3 16.7 20.0 19.8 19.9 20.2 20.2 20.2 20.2 

H12 8.6 8.6 8.9 14.0 17.6 20.9 20.7 20.7 20.9 21.0 21.0 21.0 

H13 10.4 10.4 10.7 15.8 19.7 23.0 22.7 22.7 22.8 22.9 22.9 22.9 

H14 8.7 8.7 9.0 14.1 17.7 21.0 20.7 20.8 21.0 21.1 21.1 21.1 

H15 7.3 7.3 7.6 12.7 16.3 19.6 19.4 19.4 19.7 19.7 19.7 19.7 

H16 8.7 8.7 9.0 14.1 17.7 21.0 20.8 20.8 21.1 21.1 21.1 21.1 

H17 8.2 8.2 8.5 13.6 17.1 20.4 20.2 20.2 20.5 20.6 20.6 20.6 

H18 7.5 7.5 7.9 12.9 16.5 19.8 19.6 19.6 19.9 19.9 19.9 19.9 

H19 8.3 8.3 8.6 13.7 17.2 20.5 20.2 20.3 20.6 20.7 20.7 20.7 

H20 8.2 8.2 8.5 13.6 17.1 20.4 20.2 20.2 20.5 20.6 20.6 20.6 

H21 7.8 7.8 8.1 13.2 16.7 20.0 19.8 19.8 20.1 20.2 20.2 20.2 

H22 7.3 7.3 7.6 12.7 16.1 19.4 19.2 19.3 19.6 19.7 19.7 19.7 

H23 7.3 7.3 7.6 12.7 16.3 19.6 19.4 19.4 19.6 19.7 19.7 19.7 

H24 8.4 8.4 8.7 13.8 17.4 20.7 20.5 20.5 20.7 20.8 20.8 20.8 

H25 8.1 8.1 8.4 13.5 17.0 20.3 20.1 20.1 20.4 20.5 20.5 20.5 

H26 8.5 8.5 8.8 13.9 17.5 20.8 20.5 20.6 20.8 20.9 20.9 20.9 

H27 8.3 8.3 8.6 13.7 17.3 20.6 20.3 20.3 20.6 20.7 20.7 20.7 

H28 7.6 7.6 7.9 13.0 16.6 19.9 19.7 19.7 19.9 20.0 20.0 20.0 

H29 12.8 12.8 13.1 18.2 22.4 25.7 25.5 25.4 25.4 25.4 25.4 25.4 

H30 7.9 7.9 8.2 13.3 16.7 20.0 19.8 19.8 20.2 20.2 20.2 20.2 

H31 8.5 8.5 8.8 13.9 17.5 20.8 20.6 20.6 20.8 20.9 20.9 20.9 

H32 8.4 8.4 8.7 13.8 17.4 20.7 20.5 20.5 20.7 20.8 20.8 20.8 

H33 7.9 7.9 8.2 13.3 16.8 20.2 19.9 19.9 20.2 20.3 20.3 20.3 

H34 9.1 9.1 9.5 14.5 18.1 21.4 21.2 21.2 21.5 21.5 21.5 21.5 

H35 7.3 7.3 7.7 12.7 16.2 19.5 19.3 19.3 19.6 19.7 19.7 19.7 

H36 8.2 8.2 8.5 13.6 17.2 20.5 20.3 20.3 20.6 20.6 20.6 20.6 

H37 7.6 7.6 7.9 13.0 16.5 19.9 19.6 19.6 19.9 20.0 20.0 20.0 

H38 7.5 7.5 7.8 12.9 16.5 19.8 19.6 19.6 19.8 19.9 19.9 19.9 

H39 7.5 7.5 7.8 12.9 16.3 19.6 19.4 19.4 19.8 19.9 19.9 19.9 

H40 7.4 7.4 7.7 12.8 16.3 19.6 19.4 19.4 19.7 19.8 19.8 19.8 

H41 13.4 13.4 13.7 18.8 23.2 26.5 26.3 26.2 26.1 26.1 26.1 26.1 

H42 12.8 12.8 13.1 18.2 22.6 25.8 25.6 25.5 25.5 25.5 25.5 25.5 

H43 13.0 13.0 13.4 18.4 22.8 26.1 25.8 25.7 25.7 25.8 25.8 25.8 

H44 7.5 7.5 7.8 12.9 16.5 19.8 19.6 19.6 19.8 19.9 19.9 19.9 

H45 8.5 8.5 8.9 13.9 17.5 20.8 20.6 20.6 20.9 20.9 20.9 20.9 

H46 7.3 7.3 7.7 12.7 16.3 19.6 19.4 19.4 19.7 19.7 19.7 19.7 

H47 8.2 8.2 8.5 13.6 17.1 20.4 20.2 20.2 20.5 20.5 20.5 20.5 

H48 7.7 7.7 8.0 13.1 16.7 20.0 19.8 19.8 20.1 20.1 20.1 20.1 

H49 8.0 8.0 8.3 13.4 16.9 20.2 20.0 20.0 20.3 20.4 20.4 20.4 

H50 7.3 7.3 7.6 12.7 16.3 19.6 19.4 19.4 19.7 19.7 19.7 19.7 

H51 7.9 7.9 8.3 13.3 16.9 20.2 20.0 20.0 20.3 20.3 20.3 20.3 
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House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H52 7.5 7.5 7.8 12.9 16.5 19.8 19.6 19.6 19.8 19.9 19.9 19.9 

H53 7.8 7.8 8.1 13.2 16.7 20.0 19.8 19.8 20.1 20.2 20.2 20.2 

H54 8.1 8.1 8.4 13.5 17.0 20.3 20.1 20.1 20.4 20.4 20.4 20.4 

H55 8.7 8.7 9.0 14.1 17.6 20.9 20.7 20.7 21.0 21.1 21.1 21.1 

H56 8.2 8.2 8.6 13.6 17.2 20.5 20.3 20.3 20.6 20.6 20.6 20.6 

H57 8.0 8.0 8.3 13.4 16.9 20.2 20.0 20.0 20.3 20.4 20.4 20.4 

H58 7.6 7.6 7.9 13.0 16.4 19.7 19.5 19.5 19.8 19.9 19.9 19.9 

H59 8.1 8.1 8.4 13.5 16.9 20.2 20.0 20.1 20.4 20.4 20.4 20.4 

H60 7.0 7.0 7.4 12.4 16.0 19.3 19.0 19.1 19.4 19.4 19.4 19.4 

H61 7.5 7.5 7.8 12.9 16.5 19.8 19.5 19.6 19.8 19.9 19.9 19.9 

H62 7.2 7.2 7.6 12.6 16.2 19.5 19.3 19.3 19.6 19.6 19.6 19.6 

H63 8.0 8.0 8.4 13.4 16.9 20.2 20.0 20.0 20.3 20.4 20.4 20.4 

H64 12.6 12.6 12.9 18.0 22.3 25.6 25.4 25.3 25.3 25.3 25.3 25.3 

H65 8.5 8.5 8.8 13.9 17.4 20.7 20.5 20.5 20.8 20.9 20.9 20.9 

H66 7.4 7.4 7.8 12.8 16.3 19.7 19.4 19.4 19.7 19.8 19.8 19.8 

H67 7.9 7.9 8.2 13.3 16.8 20.1 19.9 19.9 20.2 20.2 20.2 20.2 

H68 8.4 8.4 8.7 13.8 17.4 20.7 20.5 20.5 20.8 20.8 20.8 20.8 

H69 12.8 12.8 13.2 18.2 22.6 25.9 25.6 25.5 25.5 25.6 25.6 25.6 

H70 7.5 7.5 7.8 12.9 16.5 19.8 19.6 19.6 19.8 19.9 19.9 19.9 

H71 7.3 7.3 7.6 12.7 16.2 19.5 19.3 19.3 19.6 19.7 19.7 19.7 

H72 12.9 12.9 13.2 18.3 22.6 25.9 25.7 25.6 25.6 25.6 25.6 25.6 

H73 8.2 8.2 8.6 13.6 17.2 20.5 20.3 20.3 20.6 20.6 20.6 20.6 

H74 12.9 12.9 13.3 18.3 22.6 25.9 25.6 25.5 25.6 25.6 25.6 25.6 

H75 8.6 8.6 8.9 14.0 17.5 20.8 20.6 20.6 20.9 21.0 21.0 21.0 

H76 8.5 8.5 8.8 13.9 17.4 20.7 20.5 20.5 20.8 20.9 20.9 20.9 

H77 7.6 7.6 7.9 13.0 16.5 19.8 19.6 19.6 19.9 20.0 20.0 20.0 

H78 13.4 13.4 13.7 18.8 23.2 26.4 26.2 26.1 26.1 26.1 26.1 26.1 

H79 8.3 8.3 8.6 13.7 17.2 20.5 20.3 20.3 20.6 20.7 20.7 20.7 

H80 7.8 7.8 8.1 13.2 16.7 20.0 19.8 19.8 20.1 20.2 20.2 20.2 

H81 7.6 7.6 7.9 13.0 16.6 19.9 19.7 19.7 20.0 20.0 20.0 20.0 

H82 8.4 8.4 8.8 13.8 17.4 20.7 20.5 20.5 20.8 20.8 20.8 20.8 

H83 7.0 7.0 7.4 12.4 16.0 19.3 19.0 19.1 19.4 19.4 19.4 19.4 

H84 8.5 8.5 8.8 13.9 17.5 20.8 20.6 20.6 20.8 20.9 20.9 20.9 

H85 8.5 8.5 8.8 13.9 17.5 20.8 20.5 20.6 20.8 20.9 20.9 20.9 

H86 7.4 7.4 7.8 12.8 16.3 19.7 19.4 19.5 19.8 19.8 19.8 19.8 

Table 12.20: Scaled Predicted Noise Levels due to Gordonbush Extension, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 3.8 3.8 3.8 6.9 11.2 14.6 15.0 15.1 15.2 15.1 15.1 15.1 

H2 3.9 3.9 3.9 6.9 11.3 14.6 15.0 15.2 15.2 15.2 15.2 15.2 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H3 4.0 4.0 4.0 7.1 11.4 14.8 15.2 15.3 15.4 15.3 15.3 15.3 

H4 3.6 3.6 3.6 6.6 11.0 14.3 14.7 14.9 14.9 14.9 14.9 14.9 

H5 3.9 3.9 3.9 6.9 11.3 14.6 15.0 15.1 15.2 15.1 15.1 15.1 

H6 0.0 0.0 0.0 3.1 7.4 10.7 11.1 11.3 11.3 11.3 11.3 11.3 

H7 0.7 0.7 0.7 3.8 8.1 11.5 11.8 12.0 12.0 12.0 12.0 12.0 

H8 0.8 0.8 0.8 3.8 8.2 11.5 11.9 12.1 12.1 12.1 12.1 12.1 

H9 0.6 0.6 0.6 3.6 8.0 11.3 11.7 11.8 11.9 11.8 11.8 11.8 

H10 0.0 0.0 0.0 3.1 7.4 10.7 11.1 11.3 11.3 11.3 11.3 11.3 

H11 -0.3 -0.3 -0.3 2.7 7.1 10.4 10.8 11.0 11.0 11.0 11.0 11.0 

H12 2.6 2.6 2.6 5.6 10.0 13.3 13.7 13.9 13.9 13.9 13.9 13.9 

H13 1.5 1.5 1.5 4.6 8.9 12.2 12.6 12.8 12.8 12.8 12.8 12.8 

H14 0.7 0.7 0.7 3.8 8.1 11.5 11.8 12.0 12.1 12.0 12.0 12.0 

H15 2.2 2.2 2.2 5.3 9.6 13.0 13.3 13.5 13.6 13.5 13.5 13.5 

H16 2.7 2.7 2.7 5.8 10.1 13.4 13.8 14.0 14.0 14.0 14.0 14.0 

H17 2.9 2.9 2.9 6.0 10.3 13.7 14.1 14.2 14.3 14.2 14.2 14.2 

H18 2.5 2.5 2.5 5.5 9.9 13.2 13.6 13.7 13.8 13.7 13.7 13.7 

H19 -0.5 -0.5 -0.5 2.6 6.9 10.3 10.6 10.8 10.9 10.8 10.8 10.8 

H20 3.4 3.4 3.4 6.4 10.8 14.1 14.5 14.6 14.7 14.6 14.6 14.6 

H21 3.7 3.7 3.7 6.8 11.1 14.4 14.8 15.0 15.0 15.0 15.0 15.0 

H22 -0.9 -0.9 -0.9 2.2 6.5 9.8 10.2 10.4 10.4 10.4 10.4 10.4 

H23 4.3 4.3 4.3 7.3 11.7 15.0 15.4 15.5 15.6 15.5 15.5 15.5 

H24 4.0 4.0 4.0 7.0 11.4 14.7 15.1 15.2 15.3 15.2 15.2 15.2 

H25 -0.3 -0.3 -0.3 2.7 7.1 10.4 10.8 11.0 11.0 11.0 11.0 11.0 

H26 2.2 2.2 2.2 5.2 9.6 12.9 13.3 13.5 13.5 13.5 13.5 13.5 

H27 3.8 3.8 3.8 6.9 11.2 14.6 15.0 15.1 15.2 15.1 15.1 15.1 

H28 4.8 4.8 4.8 7.8 12.2 15.5 15.9 16.0 16.1 16.0 16.0 16.0 

H29 12.0 12.0 12.0 15.0 19.4 22.7 23.1 23.2 23.3 23.2 23.2 23.2 

H30 -0.1 -0.1 -0.1 3.0 7.3 10.7 11.1 11.2 11.3 11.2 11.2 11.2 

H31 2.3 2.3 2.3 5.3 9.7 13.0 13.4 13.5 13.6 13.5 13.5 13.5 

H32 2.5 2.5 2.5 5.6 9.9 13.3 13.7 13.8 13.9 13.8 13.8 13.8 

H33 3.5 3.5 3.5 6.6 10.9 14.2 14.6 14.8 14.8 14.8 14.8 14.8 

H34 0.8 0.8 0.8 3.9 8.2 11.6 12.0 12.1 12.2 12.1 12.1 12.1 

H35 3.4 3.4 3.4 6.5 10.8 14.2 14.5 14.7 14.7 14.7 14.7 14.7 

H36 3.8 3.8 3.8 6.9 11.3 14.6 15.0 15.1 15.2 15.1 15.1 15.1 

H37 4.1 4.1 4.1 7.1 11.5 14.8 15.2 15.3 15.4 15.3 15.3 15.3 

H38 4.3 4.3 4.3 7.3 11.7 15.0 15.4 15.5 15.6 15.5 15.5 15.5 

H39 -0.8 -0.8 -0.8 2.2 6.6 9.9 10.3 10.5 10.5 10.5 10.5 10.5 

H40 4.2 4.2 4.2 7.3 11.6 14.9 15.3 15.5 15.5 15.5 15.5 15.5 

H41 14.9 14.9 14.9 18.0 22.3 25.7 26.0 26.2 26.3 26.2 26.2 26.2 

H42 13.7 13.7 13.7 16.8 21.1 24.5 24.8 25.0 25.0 25.0 25.0 25.0 

H43 13.6 13.6 13.6 16.7 21.0 24.4 24.7 24.9 24.9 24.9 24.9 24.9 



Kintradwell Wind farm  

EIA Report 

 

RES 

 

Volume 2: EIA Report 12-20 NOISE 

 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H44 4.4 4.4 4.4 7.4 11.8 15.1 15.5 15.6 15.7 15.6 15.6 15.6 

H45 2.2 2.2 2.2 5.2 9.6 12.9 13.3 13.5 13.5 13.5 13.5 13.5 

H46 4.2 4.2 4.2 7.2 11.6 14.9 15.3 15.5 15.5 15.5 15.5 15.5 

H47 2.9 2.9 2.9 6.0 10.3 13.7 14.1 14.2 14.3 14.2 14.2 14.2 

H48 2.5 2.5 2.5 5.6 9.9 13.3 13.6 13.8 13.8 13.8 13.8 13.8 

H49 2.6 2.6 2.6 5.7 10.0 13.4 13.7 13.9 13.9 13.9 13.9 13.9 

H50 2.2 2.2 2.2 5.3 9.6 13.0 13.3 13.5 13.6 13.5 13.5 13.5 

H51 3.7 3.7 3.7 6.8 11.1 14.4 14.8 15.0 15.0 15.0 15.0 15.0 

H52 4.7 4.7 4.7 7.8 12.1 15.4 15.8 16.0 16.0 16.0 16.0 16.0 

H53 2.4 2.4 2.4 5.4 9.8 13.1 13.5 13.7 13.7 13.7 13.7 13.7 

H54 2.8 2.8 2.8 5.9 10.2 13.6 13.9 14.1 14.1 14.1 14.1 14.1 

H55 2.9 2.9 2.9 6.0 10.3 13.7 14.0 14.2 14.3 14.2 14.2 14.2 

H56 2.9 2.9 2.9 5.9 10.3 13.6 14.0 14.2 14.2 14.2 14.2 14.2 

H57 0.8 0.8 0.8 3.9 8.2 11.6 11.9 12.1 12.1 12.1 12.1 12.1 

H58 -0.7 -0.7 -0.7 2.4 6.7 10.1 10.5 10.6 10.7 10.6 10.6 10.6 

H59 0.2 0.2 0.2 3.2 7.6 10.9 11.3 11.4 11.5 11.4 11.4 11.4 

H60 3.6 3.6 3.6 6.6 11.0 14.3 14.7 14.9 14.9 14.9 14.9 14.9 

H61 3.4 3.4 3.4 6.4 10.8 14.1 14.5 14.6 14.7 14.6 14.6 14.6 

H62 4.2 4.2 4.2 7.2 11.6 14.9 15.3 15.4 15.5 15.4 15.4 15.4 

H63 -0.4 -0.4 -0.4 2.6 7.0 10.3 10.7 10.9 10.9 10.9 10.9 10.9 

H64 13.5 13.5 13.5 16.5 20.9 24.2 24.6 24.7 24.8 24.7 24.7 24.7 

H65 2.6 2.6 2.6 5.6 10.0 13.3 13.7 13.8 13.9 13.8 13.8 13.8 

H66 3.4 3.4 3.4 6.5 10.8 14.2 14.5 14.7 14.8 14.7 14.7 14.7 

H67 4.0 4.0 4.0 7.1 11.4 14.7 15.1 15.3 15.3 15.3 15.3 15.3 

H68 4.0 4.0 4.0 7.0 11.4 14.7 15.1 15.3 15.3 15.3 15.3 15.3 

H69 13.8 13.8 13.8 16.8 21.2 24.5 24.9 25.0 25.1 25.0 25.0 25.0 

H70 4.4 4.4 4.4 7.4 11.8 15.1 15.5 15.6 15.7 15.6 15.6 15.6 

H71 3.4 3.4 3.4 6.4 10.8 14.1 14.5 14.7 14.7 14.7 14.7 14.7 

H72 13.4 13.4 13.4 16.4 20.8 24.1 24.5 24.6 24.7 24.6 24.6 24.6 

H73 3.2 3.2 3.2 6.2 10.6 13.9 14.3 14.4 14.5 14.4 14.4 14.4 

H74 12.0 12.0 12.0 15.1 19.4 22.8 23.2 23.3 23.4 23.3 23.3 23.3 

H75 4.4 4.4 4.4 7.4 11.8 15.1 15.5 15.6 15.7 15.6 15.6 15.6 

H76 4.4 4.4 4.4 7.5 11.8 15.2 15.6 15.7 15.8 15.7 15.7 15.7 

H77 4.4 4.4 4.4 7.5 11.8 15.2 15.5 15.7 15.7 15.7 15.7 15.7 

H78 15.8 15.8 15.8 18.8 23.2 26.5 26.9 27.1 27.1 27.1 27.1 27.1 

H79 2.8 2.8 2.8 5.8 10.2 13.5 13.9 14.1 14.1 14.1 14.1 14.1 

H80 2.4 2.4 2.4 5.4 9.8 13.1 13.5 13.7 13.7 13.7 13.7 13.7 

H81 4.3 4.3 4.3 7.3 11.7 15.0 15.4 15.6 15.6 15.6 15.6 15.6 

H82 4.2 4.2 4.2 7.2 11.6 14.9 15.3 15.5 15.5 15.5 15.5 15.5 

H83 3.6 3.6 3.6 6.6 11.0 14.3 14.7 14.9 14.9 14.9 14.9 14.9 

H84 4.3 4.3 4.3 7.3 11.7 15.0 15.4 15.6 15.6 15.6 15.6 15.6 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H85 2.7 2.7 2.7 5.7 10.1 13.4 13.8 13.9 14.0 13.9 13.9 13.9 

H86 3.4 3.4 3.4 6.5 10.8 14.2 14.5 14.7 14.8 14.7 14.7 14.7 

Predictions of Noise Levels due to Kilbraur, Kilbraur Extension & South Kilbraur 

12.10.15 The existing Kilbraur wind farm consists of 19 Nordex N90/2500 machines. Warranted acoustic emission data for 
this turbine is provided by the manufacturer and an uncertainty of 2 dB has been included as advised by the 
manufacturer. Details used in this analysis are as follows: 

▪ Hub height of 70 m. 

▪ Rotor diameter of 90 m. 

▪ Sound power levels, LWA, for standardised 10 m height wind speeds as shown in Table 12.21. 

▪ Octave band sound power level data, at the wind speeds where it is available, as shown in Table 12.22. 

Table 12.21 – A-Weighted Sound Power Levels (dB(A) re 1 pW) for the Nordex N90/2500 Wind Turbine on a 
70m Hub 

Standardised 10m Height 
Wind Speed, v10 (ms-1) 

Warranted Plus 
Uncertainty 

1 95.5 

2 95.5 

3 95.5 

4 99.2 

5 102.7 

6 105.7 

7 106.9 

8 107.4 

9 107.5 

10 107.5 

11 107.5 

12 107.5 

Table 12.22 - Octave Band A-Weighted Sound Power Levels (dB(A) re 1 pW) at Standardised 10m Height Wind 
Speeds for the Nordex N90/2500 Wind Turbine on a 70m Hub 

Octave Band (Hz) 8ms-1 

63 92.6 

125 96.7 

250 101.1 

500 101.5 

1000 100.0 

2000 98.9 

4000 94.9 

8000 87.3 

OVERALL 107.4 
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12.10.16 The existing Kilbraur Extension consists of eight Nordex N90/2500 machines. Warranted acoustic emission data 
for this turbine is provided by the manufacturer and an uncertainty of 2 dB has been included as recommended 
by the IoA GPG. Details used in this analysis are as follows: 

▪ Hub height of 80 m. 

▪ Rotor diameter of 90 m. 

▪ Sound power levels, LWA, for standardised 10 m height wind speeds as shown in Table 12.23. 

▪ Octave band sound power level data, at the wind speeds where it is available, as shown in Table 12.24. 

Table 12.23 – A-Weighted Sound Power Levels (dB(A) re 1 pW) for the Nordex N90/2500 Wind Turbine on a 
80m Hub 

Standardised 10m Height 
Wind Speed, v10 (ms-1) 

Warranted Plus 
Uncertainty 

1 95.5 

2 95.5 

3 95.5 

4 99.5 

5 103.0 

6 106.0 

7 107.0 

8 107.5 

9 107.5 

10 107.5 

11 107.5 

12 107.5 

Table 12.24 - Octave Band A-Weighted Sound Power Levels (dB(A) re 1 pW) at Standardised 10m Height Wind 
Speeds for the Nordex N90/2500 Wind Turbine on an 80m Hub 

Octave Band (Hz) 8ms-1 

63 92.7 

125 96.8 

250 101.2 

500 101.6 

1000 100.1 

2000 99.0 

4000 95.0 

8000 87.4 

OVERALL 107.5 

12.10.17 The proposed South Kilbraur wind farm consists of seven Vestas V136 4.2MW machines. Warranted acoustic 
emission data for this turbine is provided by the manufacturer and an uncertainty of 2 dB has been included as 
recommended by the IoA GPG. Details used in this analysis are as follows: 

▪ Hub height of 81.9 m. 

▪ Rotor diameter of 136 m. 

▪ Sound power levels, LWA, for standardised 10 m height wind speeds as shown in Table 12.25. 

▪ Octave band sound power level data, at the wind speeds where it is available, as shown in Table 12.26. 

Table 12.25 – A-Weighted Sound Power Levels (dB(A) re 1 pW) for the Vestas V136 4.2MW Wind Turbine 

Standardised 10m Height 
Wind Speed, v10 (ms-1) 

Warranted Plus 
Uncertainty 

1 93.8 

2 93.8 

3 93.8 

4 96.9 

5 101.5 

6 104.8 

7 105.8 

8 105.9 

9 105.9 

10 105.9 

11 105.9 

12 105.9 

Table 12.26 - Octave Band A-Weighted Sound Power Levels (dB(A) re 1 pW) at Standardised 10m Height Wind 
Speeds for the Vestas V136 4.2 MW Wind Turbine 

Octave Band (Hz) 8 ms-1 

63 87.0 

125 94.6 

250 99.2 

500 101.0 

1000 99.9 

2000 95.9 

4000 89.0 

8000 79.2 

OVERALL 105.9 

12.10.18 The existing Kilbruar, existing Kilbraur Extension and proposed South Kilbraur wind farms are assumed to be 
operating within the noise limits specified in the noise chapter of the South Kilbraur planning application (Atmos, 
2019). These noise limits are used to calculate the worst-case predicted noise levels using the ‘Controlling 
Property’ method outlined in the IoA GPG as follows:  

▪ predictions are made using appropriate acoustic emission data, as specified above;  

▪ comparison is made between the predictions and the limits in order to identify the controlling property; and 

▪ the predictions are scaled by the minimum margin between the predictions and the noise limits at the 

controlling property.  This yields predicted noise levels which do not exceed the noise limits at any property 

and are equal to the noise limit at the controlling property. 

12.10.19 The predicted noise levels for the existing Kilbruar, existing Kilbraur Extension and proposed South Kilbraur 
schemes, prior to any scaling, are shown in Table 12.27, Table 12.28 and Table 12.29. 
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Table 12.27: Unscaled Predicted Noise Levels due to Kilbraur, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 5.0 5.0 5.0 8.7 12.2 15.2 16.4 16.9 17.0 17.0 17.0 17.0 

H2 5.1 5.1 5.1 8.8 12.2 15.2 16.4 17.0 17.1 17.1 17.1 17.1 

H3 9.8 9.8 9.8 13.5 17.0 20.0 21.2 21.7 21.8 21.8 21.8 21.8 

H4 9.5 9.5 9.5 13.2 16.7 19.7 20.9 21.4 21.5 21.5 21.5 21.5 

H5 5.0 5.0 5.0 8.7 12.2 15.2 16.4 16.9 17.0 17.0 17.0 17.0 

H6 2.3 2.3 2.3 6.0 9.5 12.4 13.6 14.2 14.3 14.3 14.3 14.3 

H7 3.0 3.0 3.0 6.8 10.2 13.2 14.4 15.0 15.0 15.0 15.0 15.0 

H8 3.0 3.0 3.0 6.7 10.2 13.2 14.4 15.0 15.0 15.0 15.0 15.0 

H9 2.7 2.7 2.7 6.4 9.9 12.9 14.1 14.6 14.7 14.7 14.7 14.7 

H10 2.3 2.3 2.3 6.0 9.5 12.4 13.6 14.2 14.3 14.3 14.3 14.3 

H11 1.8 1.8 1.8 5.5 9.0 11.9 13.1 13.7 13.8 13.8 13.8 13.8 

H12 6.8 6.8 6.8 10.5 14.0 17.0 18.2 18.7 18.8 18.8 18.8 18.8 

H13 1.3 1.3 1.3 5.0 8.5 11.5 12.7 13.2 13.3 13.3 13.3 13.3 

H14 3.0 3.0 3.0 6.8 10.2 13.2 14.4 15.0 15.0 15.0 15.0 15.0 

H15 5.6 5.6 5.6 9.3 12.8 15.8 17.0 17.5 17.6 17.6 17.6 17.6 

H16 6.9 6.9 6.9 10.6 14.1 17.1 18.3 18.8 18.9 18.9 18.9 18.9 

H17 7.1 7.1 7.1 10.8 14.3 17.2 18.4 19.0 19.1 19.1 19.1 19.1 

H18 6.1 6.1 6.1 9.8 13.3 16.2 17.4 18.0 18.1 18.1 18.1 18.1 

H19 2.1 2.1 2.1 5.8 9.3 12.3 13.5 14.1 14.1 14.1 14.1 14.1 

H20 7.5 7.5 7.5 11.2 14.6 17.6 18.8 19.4 19.5 19.5 19.5 19.5 

H21 8.7 8.7 8.7 12.4 15.9 18.9 20.1 20.6 20.7 20.7 20.7 20.7 

H22 2.2 2.2 2.2 6.0 9.4 12.4 13.6 14.2 14.2 14.2 14.2 14.2 

H23 9.6 9.6 9.6 13.3 16.7 19.7 20.9 21.5 21.6 21.6 21.6 21.6 

H24 7.9 7.9 7.9 11.6 15.1 18.1 19.3 19.8 19.9 19.9 19.9 19.9 

H25 2.0 2.0 2.0 5.7 9.2 12.2 13.4 14.0 14.0 14.0 14.0 14.0 

H26 6.8 6.8 6.8 10.5 14.0 17.0 18.2 18.7 18.8 18.8 18.8 18.8 

H27 7.6 7.6 7.6 11.3 14.7 17.7 18.9 19.5 19.6 19.6 19.6 19.6 

H28 9.1 9.1 9.1 12.8 16.3 19.3 20.5 21.0 21.1 21.1 21.1 21.1 

H29 13.9 13.9 13.9 17.6 21.1 24.1 25.3 25.8 25.9 25.9 25.9 25.9 

H30 1.7 1.7 1.7 5.4 8.9 11.9 13.1 13.6 13.7 13.7 13.7 13.7 

H31 6.8 6.8 6.8 10.5 13.9 16.9 18.1 18.7 18.8 18.8 18.8 18.8 

H32 6.6 6.6 6.6 10.3 13.8 16.8 18.0 18.6 18.6 18.6 18.6 18.6 

H33 8.1 8.1 8.1 11.8 15.3 18.3 19.5 20.1 20.1 20.1 20.1 20.1 

H34 3.0 3.0 3.0 6.7 10.2 13.2 14.4 14.9 15.0 15.0 15.0 15.0 

H35 8.2 8.2 8.2 11.9 15.3 18.3 19.5 20.1 20.2 20.2 20.2 20.2 

H36 7.5 7.5 7.5 11.2 14.7 17.7 18.9 19.4 19.5 19.5 19.5 19.5 

H37 8.7 8.7 8.7 12.4 15.9 18.9 20.1 20.6 20.7 20.7 20.7 20.7 

H38 9.3 9.3 9.3 13.0 16.5 19.5 20.7 21.2 21.3 21.3 21.3 21.3 

H39 2.0 2.0 2.0 5.7 9.2 12.2 13.4 13.9 14.0 14.0 14.0 14.0 

H40 9.4 9.4 9.4 13.1 16.6 19.6 20.8 21.4 21.4 21.4 21.4 21.4 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H41 16.8 16.8 16.8 20.5 24.0 27.0 28.2 28.7 28.8 28.8 28.8 28.8 

H42 14.9 14.9 14.9 18.6 22.1 25.1 26.3 26.8 26.9 26.9 26.9 26.9 

H43 15.6 15.6 15.6 19.3 22.8 25.8 27.0 27.5 27.6 27.6 27.6 27.6 

H44 9.3 9.3 9.3 13.1 16.5 19.5 20.7 21.3 21.3 21.3 21.3 21.3 

H45 6.8 6.8 6.8 10.5 13.9 16.9 18.1 18.7 18.8 18.8 18.8 18.8 

H46 9.3 9.3 9.3 13.0 16.5 19.4 20.6 21.2 21.3 21.3 21.3 21.3 

H47 7.1 7.1 7.1 10.8 14.3 17.3 18.5 19.0 19.1 19.1 19.1 19.1 

H48 6.2 6.2 6.2 9.9 13.3 16.3 17.5 18.1 18.2 18.2 18.2 18.2 

H49 7.2 7.2 7.2 10.9 14.4 17.4 18.6 19.1 19.2 19.2 19.2 19.2 

H50 5.6 5.6 5.6 9.3 12.8 15.8 17.0 17.5 17.6 17.6 17.6 17.6 

H51 4.9 4.9 4.9 8.7 12.1 15.1 16.3 16.9 16.9 16.9 16.9 16.9 

H52 4.6 4.6 4.6 8.3 11.8 14.8 16.0 16.5 16.6 16.6 16.6 16.6 

H53 7.1 7.1 7.1 10.8 14.3 17.3 18.5 19.0 19.1 19.1 19.1 19.1 

H54 7.0 7.0 7.0 10.7 14.2 17.2 18.4 18.9 19.0 19.0 19.0 19.0 

H55 7.0 7.0 7.0 10.7 14.2 17.1 18.3 18.9 19.0 19.0 19.0 19.0 

H56 7.0 7.0 7.0 10.7 14.2 17.2 18.4 18.9 19.0 19.0 19.0 19.0 

H57 3.2 3.2 3.2 6.9 10.4 13.4 14.6 15.1 15.2 15.2 15.2 15.2 

H58 2.1 2.1 2.1 5.8 9.3 12.3 13.5 14.0 14.1 14.1 14.1 14.1 

H59 1.8 1.8 1.8 5.5 9.0 12.0 13.2 13.8 13.8 13.8 13.8 13.8 

H60 9.5 9.5 9.5 13.2 16.7 19.7 20.9 21.4 21.5 21.5 21.5 21.5 

H61 10.0 10.0 10.0 13.7 17.1 20.1 21.3 21.9 22.0 22.0 22.0 22.0 

H62 9.3 9.3 9.3 13.0 16.5 19.5 20.7 21.2 21.3 21.3 21.3 21.3 

H63 2.0 2.0 2.0 5.8 9.2 12.2 13.4 14.0 14.0 14.0 14.0 14.0 

H64 14.6 14.6 14.6 18.3 21.8 24.8 26.0 26.6 26.6 26.6 26.6 26.6 

H65 6.7 6.7 6.7 10.4 13.9 16.9 18.1 18.6 18.7 18.7 18.7 18.7 

H66 8.2 8.2 8.2 11.9 15.4 18.4 19.6 20.1 20.2 20.2 20.2 20.2 

H67 8.6 8.6 8.6 12.3 15.7 18.7 19.9 20.5 20.6 20.6 20.6 20.6 

H68 8.1 8.1 8.1 11.8 15.3 18.3 19.5 20.0 20.1 20.1 20.1 20.1 

H69 14.9 14.9 14.9 18.6 22.1 25.1 26.3 26.8 26.9 26.9 26.9 26.9 

H70 9.5 9.5 9.5 13.2 16.6 19.6 20.8 21.4 21.5 21.5 21.5 21.5 

H71 8.1 8.1 8.1 11.9 15.3 18.3 19.5 20.1 20.1 20.1 20.1 20.1 

H72 14.6 14.6 14.6 18.3 21.7 24.7 25.9 26.5 26.6 26.6 26.6 26.6 

H73 7.4 7.4 7.4 11.1 14.6 17.6 18.8 19.3 19.4 19.4 19.4 19.4 

H74 14.1 14.1 14.1 17.8 21.2 24.2 25.4 26.0 26.1 26.1 26.1 26.1 

H75 7.7 7.7 7.7 11.5 14.9 17.9 19.1 19.7 19.7 19.7 19.7 19.7 

H76 7.7 7.7 7.7 11.5 14.9 17.9 19.1 19.7 19.7 19.7 19.7 19.7 

H77 8.9 8.9 8.9 12.6 16.1 19.1 20.3 20.8 20.9 20.9 20.9 20.9 

H78 16.9 16.9 16.9 20.6 24.0 27.0 28.2 28.8 28.9 28.9 28.9 28.9 

H79 6.5 6.5 6.5 10.2 13.7 16.7 17.9 18.5 18.5 18.5 18.5 18.5 

H80 7.1 7.1 7.1 10.8 14.3 17.3 18.5 19.0 19.1 19.1 19.1 19.1 

H81 9.2 9.2 9.2 12.9 16.4 19.4 20.6 21.2 21.2 21.2 21.2 21.2 
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House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H82 7.6 7.6 7.6 11.4 14.8 17.8 19.0 19.6 19.6 19.6 19.6 19.6 

H83 9.5 9.5 9.5 13.2 16.7 19.7 20.9 21.4 21.5 21.5 21.5 21.5 

H84 8.0 8.0 8.0 11.8 15.2 18.2 19.4 20.0 20.0 20.0 20.0 20.0 

H85 6.7 6.7 6.7 10.4 13.9 16.9 18.1 18.6 18.7 18.7 18.7 18.7 

H86 8.2 8.2 8.2 11.9 15.4 18.4 19.6 20.1 20.2 20.2 20.2 20.2 

Table 12.28: Unscaled Predicted Noise Levels due to Kilbraur Extension, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 0.6 0.6 0.6 4.6 8.1 11.1 12.1 12.6 12.6 12.6 12.6 12.6 

H2 0.7 0.7 0.7 4.7 8.2 11.2 12.2 12.7 12.7 12.7 12.7 12.7 

H3 5.2 5.2 5.2 9.2 12.7 15.7 16.7 17.2 17.2 17.2 17.2 17.2 

H4 4.7 4.7 4.7 8.7 12.2 15.2 16.2 16.7 16.7 16.7 16.7 16.7 

H5 0.6 0.6 0.6 4.6 8.1 11.1 12.1 12.6 12.6 12.6 12.6 12.6 

H6 -2.0 -2.0 -2.0 2.0 5.5 8.5 9.5 10.0 10.0 10.0 10.0 10.0 

H7 -1.3 -1.3 -1.3 2.7 6.2 9.2 10.2 10.7 10.7 10.7 10.7 10.7 

H8 -1.3 -1.3 -1.3 2.7 6.2 9.2 10.2 10.7 10.7 10.7 10.7 10.7 

H9 -1.6 -1.6 -1.6 2.4 5.9 8.9 9.9 10.4 10.4 10.4 10.4 10.4 

H10 -2.0 -2.0 -2.0 2.0 5.5 8.5 9.5 10.0 10.0 10.0 10.0 10.0 

H11 -2.5 -2.5 -2.5 1.5 5.0 8.0 9.0 9.5 9.5 9.5 9.5 9.5 

H12 2.4 2.4 2.4 6.4 9.9 12.9 13.9 14.4 14.4 14.4 14.4 14.4 

H13 -2.9 -2.9 -2.9 1.1 4.6 7.6 8.6 9.1 9.1 9.1 9.1 9.1 

H14 -1.3 -1.3 -1.3 2.7 6.2 9.2 10.2 10.7 10.7 10.7 10.7 10.7 

H15 1.2 1.2 1.2 5.2 8.7 11.7 12.7 13.2 13.2 13.2 13.2 13.2 

H16 2.5 2.5 2.5 6.5 10.0 13.0 14.0 14.5 14.5 14.5 14.5 14.5 

H17 2.6 2.6 2.6 6.6 10.1 13.1 14.1 14.6 14.6 14.6 14.6 14.6 

H18 1.7 1.7 1.7 5.7 9.2 12.2 13.2 13.7 13.7 13.7 13.7 13.7 

H19 -2.1 -2.1 -2.1 1.9 5.4 8.4 9.4 9.9 9.9 9.9 9.9 9.9 

H20 3.0 3.0 3.0 7.0 10.5 13.5 14.5 15.0 15.0 15.0 15.0 15.0 

H21 4.2 4.2 4.2 8.2 11.7 14.7 15.7 16.2 16.2 16.2 16.2 16.2 

H22 -2.0 -2.0 -2.0 2.0 5.5 8.5 9.5 10.0 10.0 10.0 10.0 10.0 

H23 5.0 5.0 5.0 9.0 12.5 15.5 16.5 17.0 17.0 17.0 17.0 17.0 

H24 3.4 3.4 3.4 7.4 10.9 13.9 14.9 15.4 15.4 15.4 15.4 15.4 

H25 -2.2 -2.2 -2.2 1.8 5.3 8.3 9.3 9.8 9.8 9.8 9.8 9.8 

H26 2.3 2.3 2.3 6.3 9.8 12.8 13.8 14.3 14.3 14.3 14.3 14.3 

H27 3.1 3.1 3.1 7.1 10.6 13.6 14.6 15.1 15.1 15.1 15.1 15.1 

H28 4.6 4.6 4.6 8.6 12.1 15.1 16.1 16.6 16.6 16.6 16.6 16.6 

H29 8.2 8.2 8.2 12.2 15.7 18.7 19.7 20.2 20.2 20.2 20.2 20.2 

H30 -2.5 -2.5 -2.5 1.5 5.0 8.0 9.0 9.5 9.5 9.5 9.5 9.5 

H31 2.3 2.3 2.3 6.3 9.8 12.8 13.8 14.3 14.3 14.3 14.3 14.3 

H32 2.2 2.2 2.2 6.2 9.7 12.7 13.7 14.2 14.2 14.2 14.2 14.2 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H33 3.6 3.6 3.6 7.6 11.1 14.1 15.1 15.6 15.6 15.6 15.6 15.6 

H34 -1.3 -1.3 -1.3 2.7 6.2 9.2 10.2 10.7 10.7 10.7 10.7 10.7 

H35 3.7 3.7 3.7 7.7 11.2 14.2 15.2 15.7 15.7 15.7 15.7 15.7 

H36 3.0 3.0 3.0 7.0 10.5 13.5 14.5 15.0 15.0 15.0 15.0 15.0 

H37 4.2 4.2 4.2 8.2 11.7 14.7 15.7 16.2 16.2 16.2 16.2 16.2 

H38 4.7 4.7 4.7 8.7 12.2 15.2 16.2 16.7 16.7 16.7 16.7 16.7 

H39 -2.3 -2.3 -2.3 1.7 5.2 8.2 9.2 9.7 9.7 9.7 9.7 9.7 

H40 4.9 4.9 4.9 8.9 12.4 15.4 16.4 16.9 16.9 16.9 16.9 16.9 

H41 10.7 10.7 10.7 14.7 18.2 21.2 22.2 22.7 22.7 22.7 22.7 22.7 

H42 8.8 8.8 8.8 12.8 16.3 19.3 20.3 20.8 20.8 20.8 20.8 20.8 

H43 8.6 8.6 8.6 12.6 16.1 19.1 20.1 20.6 20.6 20.6 20.6 20.6 

H44 4.8 4.8 4.8 8.8 12.3 15.3 16.3 16.8 16.8 16.8 16.8 16.8 

H45 2.3 2.3 2.3 6.3 9.8 12.8 13.8 14.3 14.3 14.3 14.3 14.3 

H46 4.7 4.7 4.7 8.7 12.2 15.2 16.2 16.7 16.7 16.7 16.7 16.7 

H47 2.6 2.6 2.6 6.6 10.1 13.1 14.1 14.6 14.6 14.6 14.6 14.6 

H48 1.7 1.7 1.7 5.7 9.2 12.2 13.2 13.7 13.7 13.7 13.7 13.7 

H49 2.8 2.8 2.8 6.8 10.3 13.3 14.3 14.8 14.8 14.8 14.8 14.8 

H50 1.2 1.2 1.2 5.2 8.7 11.7 12.7 13.2 13.2 13.2 13.2 13.2 

H51 0.6 0.6 0.6 4.6 8.1 11.1 12.1 12.6 12.6 12.6 12.6 12.6 

H52 0.2 0.2 0.2 4.2 7.7 10.7 11.7 12.2 12.2 12.2 12.2 12.2 

H53 2.7 2.7 2.7 6.7 10.2 13.2 14.2 14.7 14.7 14.7 14.7 14.7 

H54 2.6 2.6 2.6 6.6 10.1 13.1 14.1 14.6 14.6 14.6 14.6 14.6 

H55 2.5 2.5 2.5 6.5 10.0 13.0 14.0 14.5 14.5 14.5 14.5 14.5 

H56 2.6 2.6 2.6 6.6 10.1 13.1 14.1 14.6 14.6 14.6 14.6 14.6 

H57 -1.1 -1.1 -1.1 2.9 6.4 9.4 10.4 10.9 10.9 10.9 10.9 10.9 

H58 -2.2 -2.2 -2.2 1.8 5.3 8.3 9.3 9.8 9.8 9.8 9.8 9.8 

H59 -2.4 -2.4 -2.4 1.6 5.1 8.1 9.1 9.6 9.6 9.6 9.6 9.6 

H60 4.7 4.7 4.7 8.7 12.2 15.2 16.2 16.7 16.7 16.7 16.7 16.7 

H61 5.4 5.4 5.4 9.4 12.9 15.9 16.9 17.4 17.4 17.4 17.4 17.4 

H62 4.8 4.8 4.8 8.8 12.3 15.3 16.3 16.8 16.8 16.8 16.8 16.8 

H63 -2.2 -2.2 -2.2 1.8 5.3 8.3 9.3 9.8 9.8 9.8 9.8 9.8 

H64 9.0 9.0 9.0 13.0 16.5 19.5 20.5 21.0 21.0 21.0 21.0 21.0 

H65 2.3 2.3 2.3 6.3 9.8 12.8 13.8 14.3 14.3 14.3 14.3 14.3 

H66 3.7 3.7 3.7 7.7 11.2 14.2 15.2 15.7 15.7 15.7 15.7 15.7 

H67 4.0 4.0 4.0 8.0 11.5 14.5 15.5 16.0 16.0 16.0 16.0 16.0 

H68 3.6 3.6 3.6 7.6 11.1 14.1 15.1 15.6 15.6 15.6 15.6 15.6 

H69 8.8 8.8 8.8 12.8 16.3 19.3 20.3 20.8 20.8 20.8 20.8 20.8 

H70 4.9 4.9 4.9 8.9 12.4 15.4 16.4 16.9 16.9 16.9 16.9 16.9 

H71 3.7 3.7 3.7 7.7 11.2 14.2 15.2 15.7 15.7 15.7 15.7 15.7 

H72 8.6 8.6 8.6 12.6 16.1 19.1 20.1 20.6 20.6 20.6 20.6 20.6 

H73 2.9 2.9 2.9 6.9 10.4 13.4 14.4 14.9 14.9 14.9 14.9 14.9 
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House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H74 8.2 8.2 8.2 12.2 15.7 18.7 19.7 20.2 20.2 20.2 20.2 20.2 

H75 3.3 3.3 3.3 7.3 10.8 13.8 14.8 15.3 15.3 15.3 15.3 15.3 

H76 3.3 3.3 3.3 7.3 10.8 13.8 14.8 15.3 15.3 15.3 15.3 15.3 

H77 4.4 4.4 4.4 8.4 11.9 14.9 15.9 16.4 16.4 16.4 16.4 16.4 

H78 10.7 10.7 10.7 14.7 18.2 21.2 22.2 22.7 22.7 22.7 22.7 22.7 

H79 2.1 2.1 2.1 6.1 9.6 12.6 13.6 14.1 14.1 14.1 14.1 14.1 

H80 2.7 2.7 2.7 6.7 10.2 13.2 14.2 14.7 14.7 14.7 14.7 14.7 

H81 4.7 4.7 4.7 8.7 12.2 15.2 16.2 16.7 16.7 16.7 16.7 16.7 

H82 3.2 3.2 3.2 7.2 10.7 13.7 14.7 15.2 15.2 15.2 15.2 15.2 

H83 4.7 4.7 4.7 8.7 12.2 15.2 16.2 16.7 16.7 16.7 16.7 16.7 

H84 3.5 3.5 3.5 7.5 11.0 14.0 15.0 15.5 15.5 15.5 15.5 15.5 

H85 2.3 2.3 2.3 6.3 9.8 12.8 13.8 14.3 14.3 14.3 14.3 14.3 

H86 3.7 3.7 3.7 7.7 11.2 14.2 15.2 15.7 15.7 15.7 15.7 15.7 

Table 12.29: Unscaled Predicted Noise Levels due to South Kilbraur, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 -6.1 -6.1 -6.1 -3.0 1.6 5.0 5.9 6.0 6.0 6.0 6.0 6.0 

H2 -6.1 -6.1 -6.1 -3.0 1.6 5.0 6.0 6.0 6.0 6.0 6.0 6.0 

H3 -1.1 -1.1 -1.1 2.0 6.6 9.9 10.9 11.0 11.0 11.0 11.0 11.0 

H4 -1.3 -1.3 -1.3 1.8 6.4 9.8 10.8 10.8 10.8 10.8 10.8 10.8 

H5 -6.1 -6.1 -6.1 -3.0 1.6 5.0 5.9 6.0 6.0 6.0 6.0 6.0 

H6 -9.0 -9.0 -9.0 -5.9 -1.3 2.1 3.0 3.1 3.1 3.1 3.1 3.1 

H7 -8.3 -8.3 -8.3 -5.2 -0.6 2.8 3.8 3.8 3.8 3.8 3.8 3.8 

H8 -8.3 -8.3 -8.3 -5.2 -0.6 2.8 3.7 3.8 3.8 3.8 3.8 3.8 

H9 -8.6 -8.6 -8.6 -5.5 -0.9 2.5 3.4 3.5 3.5 3.5 3.5 3.5 

H10 -9.0 -9.0 -9.0 -5.9 -1.3 2.1 3.0 3.1 3.1 3.1 3.1 3.1 

H11 -9.5 -9.5 -9.5 -6.4 -1.8 1.6 2.5 2.6 2.6 2.6 2.6 2.6 

H12 -4.2 -4.2 -4.2 -1.1 3.5 6.9 7.8 7.9 7.9 7.9 7.9 7.9 

H13 -10.5 -10.5 -10.5 -7.4 -2.8 0.5 1.5 1.6 1.6 1.6 1.6 1.6 

H14 -8.3 -8.3 -8.3 -5.2 -0.6 2.8 3.8 3.8 3.8 3.8 3.8 3.8 

H15 -5.6 -5.6 -5.6 -2.5 2.1 5.5 6.4 6.5 6.5 6.5 6.5 6.5 

H16 -4.1 -4.1 -4.1 -1.0 3.6 7.0 7.9 8.0 8.0 8.0 8.0 8.0 

H17 -3.9 -3.9 -3.9 -0.8 3.8 7.1 8.1 8.2 8.2 8.2 8.2 8.2 

H18 -5.0 -5.0 -5.0 -1.9 2.7 6.1 7.1 7.1 7.1 7.1 7.1 7.1 

H19 -9.1 -9.1 -9.1 -6.0 -1.4 1.9 2.9 3.0 3.0 3.0 3.0 3.0 

H20 -3.5 -3.5 -3.5 -0.4 4.2 7.5 8.5 8.6 8.6 8.6 8.6 8.6 

H21 -2.3 -2.3 -2.3 0.8 5.4 8.8 9.8 9.8 9.8 9.8 9.8 9.8 

H22 -8.9 -8.9 -8.9 -5.8 -1.2 2.1 3.1 3.2 3.2 3.2 3.2 3.2 

H23 -1.3 -1.3 -1.3 1.8 6.3 9.7 10.7 10.8 10.8 10.8 10.8 10.8 

H24 -3.1 -3.1 -3.1 0.0 4.6 7.9 8.9 9.0 9.0 9.0 9.0 9.0 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H25 -9.2 -9.2 -9.2 -6.1 -1.5 1.8 2.8 2.9 2.9 2.9 2.9 2.9 

H26 -4.2 -4.2 -4.2 -1.1 3.5 6.8 7.8 7.9 7.9 7.9 7.9 7.9 

H27 -3.4 -3.4 -3.4 -0.3 4.3 7.6 8.6 8.7 8.7 8.7 8.7 8.7 

H28 -1.8 -1.8 -1.8 1.3 5.9 9.2 10.2 10.3 10.3 10.3 10.3 10.3 

H29 1.4 1.4 1.4 4.5 9.1 12.5 13.4 13.5 13.5 13.5 13.5 13.5 

H30 -9.5 -9.5 -9.5 -6.4 -1.9 1.5 2.5 2.6 2.6 2.6 2.6 2.6 

H31 -4.3 -4.3 -4.3 -1.2 3.4 6.8 7.8 7.8 7.8 7.8 7.8 7.8 

H32 -4.4 -4.4 -4.4 -1.3 3.3 6.7 7.6 7.7 7.7 7.7 7.7 7.7 

H33 -2.8 -2.8 -2.8 0.3 4.9 8.2 9.2 9.3 9.3 9.3 9.3 9.3 

H34 -8.3 -8.3 -8.3 -5.2 -0.6 2.7 3.7 3.8 3.8 3.8 3.8 3.8 

H35 -2.7 -2.7 -2.7 0.4 5.0 8.4 9.4 9.4 9.4 9.4 9.4 9.4 

H36 -3.5 -3.5 -3.5 -0.4 4.2 7.6 8.6 8.6 8.6 8.6 8.6 8.6 

H37 -2.2 -2.2 -2.2 0.9 5.5 8.9 9.9 9.9 9.9 9.9 9.9 9.9 

H38 -1.6 -1.6 -1.6 1.4 6.0 9.4 10.4 10.5 10.5 10.5 10.5 10.5 

H39 -9.2 -9.2 -9.2 -6.1 -1.5 1.8 2.8 2.9 2.9 2.9 2.9 2.9 

H40 -1.5 -1.5 -1.5 1.6 6.2 9.6 10.6 10.6 10.6 10.6 10.6 10.6 

H41 0.8 0.8 0.8 3.9 8.5 11.8 12.8 12.9 12.9 12.9 12.9 12.9 

H42 0.8 0.8 0.8 3.9 8.5 11.8 12.8 12.9 12.9 12.9 12.9 12.9 

H43 0.6 0.6 0.6 3.7 8.3 11.7 12.6 12.7 12.7 12.7 12.7 12.7 

H44 -1.6 -1.6 -1.6 1.5 6.1 9.4 10.4 10.5 10.5 10.5 10.5 10.5 

H45 -4.2 -4.2 -4.2 -1.1 3.5 6.8 7.8 7.9 7.9 7.9 7.9 7.9 

H46 -1.6 -1.6 -1.6 1.5 6.1 9.4 10.4 10.5 10.5 10.5 10.5 10.5 

H47 -3.9 -3.9 -3.9 -0.8 3.8 7.1 8.1 8.2 8.2 8.2 8.2 8.2 

H48 -4.9 -4.9 -4.9 -1.8 2.8 6.2 7.2 7.2 7.2 7.2 7.2 7.2 

H49 -3.8 -3.8 -3.8 -0.7 3.9 7.3 8.3 8.3 8.3 8.3 8.3 8.3 

H50 -5.6 -5.6 -5.6 -2.5 2.1 5.5 6.4 6.5 6.5 6.5 6.5 6.5 

H51 -6.1 -6.1 -6.1 -3.0 1.5 4.9 5.9 6.0 6.0 6.0 6.0 6.0 

H52 -6.6 -6.6 -6.6 -3.5 1.1 4.4 5.4 5.5 5.5 5.5 5.5 5.5 

H53 -3.8 -3.8 -3.8 -0.7 3.9 7.2 8.2 8.3 8.3 8.3 8.3 8.3 

H54 -3.9 -3.9 -3.9 -0.8 3.7 7.1 8.1 8.2 8.2 8.2 8.2 8.2 

H55 -4.0 -4.0 -4.0 -0.9 3.7 7.0 8.0 8.1 8.1 8.1 8.1 8.1 

H56 -4.0 -4.0 -4.0 -0.9 3.7 7.1 8.0 8.1 8.1 8.1 8.1 8.1 

H57 -8.1 -8.1 -8.1 -5.0 -0.4 3.0 4.0 4.0 4.0 4.0 4.0 4.0 

H58 -9.1 -9.1 -9.1 -6.0 -1.4 2.0 2.9 3.0 3.0 3.0 3.0 3.0 

H59 -9.4 -9.4 -9.4 -6.3 -1.8 1.6 2.6 2.7 2.7 2.7 2.7 2.7 

H60 -1.3 -1.3 -1.3 1.8 6.4 9.8 10.8 10.8 10.8 10.8 10.8 10.8 

H61 -0.9 -0.9 -0.9 2.2 6.8 10.2 11.1 11.2 11.2 11.2 11.2 11.2 

H62 -1.6 -1.6 -1.6 1.5 6.1 9.5 10.4 10.5 10.5 10.5 10.5 10.5 

H63 -9.2 -9.2 -9.2 -6.1 -1.5 1.9 2.8 2.9 2.9 2.9 2.9 2.9 

H64 1.0 1.0 1.0 4.1 8.7 12.0 13.0 13.1 13.1 13.1 13.1 13.1 

H65 -4.3 -4.3 -4.3 -1.2 3.4 6.7 7.7 7.8 7.8 7.8 7.8 7.8 
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House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H66 -2.6 -2.6 -2.6 0.5 5.1 8.4 9.4 9.5 9.5 9.5 9.5 9.5 

H67 -2.4 -2.4 -2.4 0.7 5.3 8.7 9.6 9.7 9.7 9.7 9.7 9.7 

H68 -2.9 -2.9 -2.9 0.2 4.8 8.2 9.1 9.2 9.2 9.2 9.2 9.2 

H69 0.8 0.8 0.8 3.8 8.4 11.8 12.8 12.9 12.9 12.9 12.9 12.9 

H70 -1.5 -1.5 -1.5 1.6 6.2 9.6 10.5 10.6 10.6 10.6 10.6 10.6 

H71 -2.7 -2.7 -2.7 0.4 5.0 8.4 9.3 9.4 9.4 9.4 9.4 9.4 

H72 0.7 0.7 0.7 3.8 8.4 11.7 12.7 12.8 12.8 12.8 12.8 12.8 

H73 -3.6 -3.6 -3.6 -0.5 4.1 7.5 8.4 8.5 8.5 8.5 8.5 8.5 

H74 1.4 1.4 1.4 4.5 9.1 12.4 13.4 13.5 13.5 13.5 13.5 13.5 

H75 -3.3 -3.3 -3.3 -0.2 4.4 7.8 8.7 8.8 8.8 8.8 8.8 8.8 

H76 -3.2 -3.2 -3.2 -0.1 4.4 7.8 8.8 8.9 8.9 8.9 8.9 8.9 

H77 -2.0 -2.0 -2.0 1.1 5.7 9.0 10.0 10.1 10.1 10.1 10.1 10.1 

H78 0.8 0.8 0.8 3.9 8.5 11.8 12.8 12.9 12.9 12.9 12.9 12.9 

H79 -4.5 -4.5 -4.5 -1.4 3.2 6.5 7.5 7.6 7.6 7.6 7.6 7.6 

H80 -3.8 -3.8 -3.8 -0.7 3.9 7.2 8.2 8.3 8.3 8.3 8.3 8.3 

H81 -1.7 -1.7 -1.7 1.4 6.0 9.3 10.3 10.4 10.4 10.4 10.4 10.4 

H82 -3.3 -3.3 -3.3 -0.2 4.4 7.7 8.7 8.8 8.8 8.8 8.8 8.8 

H83 -1.3 -1.3 -1.3 1.8 6.4 9.8 10.8 10.8 10.8 10.8 10.8 10.8 

H84 -3.0 -3.0 -3.0 0.1 4.7 8.1 9.0 9.1 9.1 9.1 9.1 9.1 

H85 -4.3 -4.3 -4.3 -1.2 3.4 6.7 7.7 7.8 7.8 7.8 7.8 7.8 

H86 -2.6 -2.6 -2.6 0.5 5.1 8.4 9.4 9.5 9.5 9.5 9.5 9.5 

12.10.20 The controlling properties for the combined Kilbraur, Kilbraur Extension and South Kilbraur schemes were 
determined to be Knockathur 104 at (275674, 906666), Tor-Gorm at (275502, 906646) and Blairmore 46 at 
(274619, 904061). The margins between the noise levels and the limit at these locations are shown in Table 12.30, 
Table 12.31 and Table 12.32. The resulting daytime and night-time scaling factors are detailed in Table 12.33. At 
wind speeds where significant headroom exists the scaling factor is limited to 3 dB(A). 

Table 12.30: Noise Levels and Limits for Kilbraur, Kilbraur Extension and South Kilbraur at Knockathur 104, 
dB(A) 

Wind Speed, 
v10 (ms-1) 

Kilbraur 
Kilbraur 

Extension 
South 

Kilbraur 
Cumulative 
Noise Level 

Day 
Limit 

Day 
Margin 

Night 
Limit 

Night 
Margin 

1 22.5 20.4 17.6 25.4 35.0 -9.6 38.0 -12.6 

2 22.5 20.4 17.6 25.4 35.0 -9.6 38.0 -12.6 

3 22.5 20.4 17.6 25.4 35.0 -9.6 38.0 -12.6 

4 26.3 24.4 20.7 29.1 35.0 -5.9 38.0 -8.9 

5 29.7 27.9 25.3 32.8 35.0 -2.2 38.0 -5.2 

6 32.7 30.9 28.6 35.8 35.0 0.8 38.0 -2.2 

7 33.9 31.9 29.6 36.9 35.5 1.4 38.0 -1.1 

8 34.5 32.4 29.7 37.4 36.4 1.0 38.0 -0.6 

9 34.5 32.4 29.7 37.4 37.5 -0.1 40.5 -3.1 

10 34.5 32.4 29.7 37.4 37.5 -0.1 40.5 -3.1 

11 34.5 32.4 29.7 37.4 37.5 -0.1 40.5 -3.1 

12 34.5 32.4 29.7 37.4 37.5 -0.1 40.5 -3.1 

Table 12.31: Noise Levels and Limits for Kilbraur, Kilbraur Extension and South Kilbraur at Tor-Gorm, dB(A) 

Wind Speed, 
v10 (ms-1) 

Kilbraur 
Kilbraur 

Extension  
South 

Kilbraur  
Cumulative 
Noise Level 

Day 
Limit 

Day 
Margin 

Night 
Limit 

Night 
Margin 

1 22.5 20.2 17.8 25.4 35.0 -9.6 38.0 -12.6 

2 22.5 20.2 17.8 25.4 35.0 -9.6 38.0 -12.6 

3 22.5 20.2 17.8 25.4 35.0 -9.6 38.0 -12.6 

4 26.2 24.2 20.9 29.0 35.0 -6.0 38.0 -9.0 

5 29.7 27.7 25.5 32.7 35.0 -2.3 38.0 -5.3 

6 32.7 30.7 28.8 35.8 35.0 0.8 38.0 -2.2 

7 33.9 31.7 29.8 36.9 35.0 1.9 38.0 -1.1 

8 34.4 32.2 29.9 37.3 36.4 0.9 38.0 -0.7 

9 34.5 32.2 29.9 37.4 37.5 -0.1 40.5 -3.1 

10 34.5 32.2 29.9 37.4 37.5 -0.1 40.5 -3.1 

11 34.5 32.2 29.9 37.4 37.5 -0.1 40.5 -3.1 

12 34.5 32.2 29.9 37.4 37.5 -0.1 40.5 -3.1 

Table 12.32: Noise Levels and Limits for Kilbraur, Kilbraur Extension and South Kilbraur at Blairmore 46, dB(A) 

Wind Speed, 
v10 (ms-1) 

Kilbraur 
Kilbraur 

Extension  
South 

Kilbraur  
Cumulative 
Noise Level 

Day 
Limit 

Day 
Margin 

Night 
Limit 

Night 
Margin 

1 16.1 13.7 18.6 21.4 35.0 -13.6 35.0 -13.6 

2 16.1 13.7 18.6 21.4 35.0 -13.6 35.0 -13.6 

3 16.1 13.7 18.6 21.4 35.0 -13.6 35.0 -13.6 

4 19.8 17.7 21.7 24.8 35.0 -10.2 35.0 -10.2 

5 23.3 21.2 26.3 28.9 35.0 -6.1 35.0 -6.1 

6 26.3 24.2 29.7 32.1 35.0 -2.9 35.0 -2.9 

7 27.5 25.2 30.7 33.2 35.0 -1.8 35.0 -1.8 

8 28.0 25.7 30.7 33.4 35.0 -1.6 35.0 -1.6 

9 28.1 25.7 30.7 33.4 35.0 -1.6 35.0 -1.6 

10 28.1 25.7 30.7 33.4 35.0 -1.6 35.0 -1.6 

11 28.1 25.7 30.7 33.4 35.0 -1.6 35.0 -1.6 

12 28.1 25.7 30.7 33.4 35.0 -1.6 35.0 -1.6 

Table 12.33: Scaling Factor for Kilbraur, Kilbraur Extension and South Kilbraur, dB(A) 

Wind Speed, v10 (ms-1) Day Scaling Factor Night Scaling Factor 

1 3.0 3.0 

2 3.0 3.0 

3 3.0 3.0 

4 3.0 3.0 

5 2.2 3.0 

6 -0.8 2.2 

7 -1.9 1.1 

8 -1.0 0.6 

9 0.1 1.6 
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Wind Speed, v10 (ms-1) Day Scaling Factor Night Scaling Factor 

10 0.1 1.6 

11 0.1 1.6 

12 0.1 1.6 

12.10.21 The predicted noise levels for the Kilbraur, Kilbraur Extension and South Kilbraur schemes, with the above scaling 
factors applied, are shown in Table 12.34, Table 12.35 and Table 12.36 for daytime periods and Table 12.37, Table 
12.38 and Table 12.39 for night-time periods. 

Table 12.34: Scaled Daytime Predicted Noise Levels due to Kilbraur, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 8.0 8.0 8.0 11.7 14.4 14.4 14.5 15.9 17.1 17.1 17.1 17.1 

H2 8.1 8.1 8.1 11.8 14.5 14.4 14.5 16.0 17.2 17.2 17.2 17.2 

H3 12.8 12.8 12.8 16.5 19.2 19.1 19.3 20.7 21.9 21.9 21.9 21.9 

H4 12.5 12.5 12.5 16.2 18.9 18.9 19.0 20.4 21.6 21.6 21.6 21.6 

H5 8.0 8.0 8.0 11.7 14.4 14.4 14.5 15.9 17.1 17.1 17.1 17.1 

H6 5.3 5.3 5.3 9.0 11.7 11.6 11.8 13.2 14.4 14.4 14.4 14.4 

H7 6.0 6.0 6.0 9.8 12.5 12.4 12.5 14.0 15.1 15.1 15.1 15.1 

H8 6.0 6.0 6.0 9.7 12.5 12.4 12.5 14.0 15.1 15.1 15.1 15.1 

H9 5.7 5.7 5.7 9.4 12.1 12.0 12.2 13.6 14.8 14.8 14.8 14.8 

H10 5.3 5.3 5.3 9.0 11.7 11.6 11.8 13.2 14.4 14.4 14.4 14.4 

H11 4.8 4.8 4.8 8.5 11.2 11.1 11.3 12.7 13.9 13.9 13.9 13.9 

H12 9.8 9.8 9.8 13.5 16.2 16.2 16.3 17.7 18.9 18.9 18.9 18.9 

H13 4.3 4.3 4.3 8.0 10.7 10.6 10.8 12.2 13.4 13.4 13.4 13.4 

H14 6.0 6.0 6.0 9.8 12.5 12.4 12.5 14.0 15.1 15.1 15.1 15.1 

H15 8.6 8.6 8.6 12.3 15.0 14.9 15.1 16.5 17.7 17.7 17.7 17.7 

H16 9.9 9.9 9.9 13.6 16.3 16.3 16.4 17.9 19.0 19.0 19.0 19.0 

H17 10.1 10.1 10.1 13.8 16.5 16.4 16.6 18.0 19.2 19.2 19.2 19.2 

H18 9.1 9.1 9.1 12.8 15.5 15.4 15.6 17.0 18.2 18.2 18.2 18.2 

H19 5.1 5.1 5.1 8.8 11.6 11.5 11.6 13.1 14.2 14.2 14.2 14.2 

H20 10.5 10.5 10.5 14.2 16.9 16.8 16.9 18.4 19.6 19.6 19.6 19.6 

H21 11.7 11.7 11.7 15.4 18.1 18.0 18.2 19.6 20.8 20.8 20.8 20.8 

H22 5.2 5.2 5.2 9.0 11.7 11.6 11.7 13.2 14.4 14.4 14.4 14.4 

H23 12.6 12.6 12.6 16.3 19.0 18.9 19.0 20.5 21.7 21.7 21.7 21.7 

H24 10.9 10.9 10.9 14.6 17.3 17.3 17.4 18.8 20.0 20.0 20.0 20.0 

H25 5.0 5.0 5.0 8.7 11.5 11.4 11.5 13.0 14.1 14.1 14.1 14.1 

H26 9.8 9.8 9.8 13.5 16.2 16.1 16.3 17.7 18.9 18.9 18.9 18.9 

H27 10.6 10.6 10.6 14.3 17.0 16.9 17.0 18.5 19.7 19.7 19.7 19.7 

H28 12.1 12.1 12.1 15.8 18.5 18.5 18.6 20.1 21.2 21.2 21.2 21.2 

H29 16.9 16.9 16.9 20.6 23.3 23.3 23.4 24.8 26.0 26.0 26.0 26.0 

H30 4.7 4.7 4.7 8.4 11.1 11.1 11.2 12.6 13.8 13.8 13.8 13.8 

H31 9.8 9.8 9.8 13.5 16.2 16.1 16.2 17.7 18.9 18.9 18.9 18.9 

H32 9.6 9.6 9.6 13.3 16.1 16.0 16.1 17.6 18.7 18.7 18.7 18.7 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H33 11.1 11.1 11.1 14.8 17.6 17.5 17.6 19.1 20.2 20.2 20.2 20.2 

H34 6.0 6.0 6.0 9.7 12.4 12.4 12.5 13.9 15.1 15.1 15.1 15.1 

H35 11.2 11.2 11.2 14.9 17.6 17.5 17.6 19.1 20.3 20.3 20.3 20.3 

H36 10.5 10.5 10.5 14.2 16.9 16.9 17.0 18.4 19.6 19.6 19.6 19.6 

H37 11.7 11.7 11.7 15.4 18.1 18.1 18.2 19.7 20.8 20.8 20.8 20.8 

H38 12.3 12.3 12.3 16.0 18.7 18.6 18.8 20.2 21.4 21.4 21.4 21.4 

H39 5.0 5.0 5.0 8.7 11.4 11.3 11.5 12.9 14.1 14.1 14.1 14.1 

H40 12.4 12.4 12.4 16.1 18.9 18.8 18.9 20.4 21.5 21.5 21.5 21.5 

H41 19.8 19.8 19.8 23.5 26.2 26.2 26.3 27.7 28.9 28.9 28.9 28.9 

H42 17.9 17.9 17.9 21.6 24.3 24.3 24.4 25.8 27.0 27.0 27.0 27.0 

H43 18.6 18.6 18.6 22.3 25.0 25.0 25.1 26.5 27.7 27.7 27.7 27.7 

H44 12.3 12.3 12.3 16.1 18.8 18.7 18.8 20.3 21.4 21.4 21.4 21.4 

H45 9.8 9.8 9.8 13.5 16.2 16.1 16.2 17.7 18.9 18.9 18.9 18.9 

H46 12.3 12.3 12.3 16.0 18.7 18.6 18.8 20.2 21.4 21.4 21.4 21.4 

H47 10.1 10.1 10.1 13.8 16.5 16.4 16.6 18.0 19.2 19.2 19.2 19.2 

H48 9.2 9.2 9.2 12.9 15.6 15.5 15.6 17.1 18.3 18.3 18.3 18.3 

H49 10.2 10.2 10.2 13.9 16.6 16.6 16.7 18.1 19.3 19.3 19.3 19.3 

H50 8.6 8.6 8.6 12.3 15.0 14.9 15.1 16.5 17.7 17.7 17.7 17.7 

H51 7.9 7.9 7.9 11.7 14.4 14.3 14.4 15.9 17.0 17.0 17.0 17.0 

H52 7.6 7.6 7.6 11.3 14.0 14.0 14.1 15.5 16.7 16.7 16.7 16.7 

H53 10.1 10.1 10.1 13.8 16.5 16.5 16.6 18.0 19.2 19.2 19.2 19.2 

H54 10.0 10.0 10.0 13.7 16.4 16.4 16.5 17.9 19.1 19.1 19.1 19.1 

H55 10.0 10.0 10.0 13.7 16.4 16.3 16.5 17.9 19.1 19.1 19.1 19.1 

H56 10.0 10.0 10.0 13.7 16.4 16.4 16.5 17.9 19.1 19.1 19.1 19.1 

H57 6.2 6.2 6.2 9.9 12.6 12.6 12.7 14.2 15.3 15.3 15.3 15.3 

H58 5.1 5.1 5.1 8.8 11.5 11.5 11.6 13.0 14.2 14.2 14.2 14.2 

H59 4.8 4.8 4.8 8.5 11.2 11.2 11.3 12.8 13.9 13.9 13.9 13.9 

H60 12.5 12.5 12.5 16.2 18.9 18.9 19.0 20.4 21.6 21.6 21.6 21.6 

H61 13.0 13.0 13.0 16.7 19.4 19.3 19.4 20.9 22.1 22.1 22.1 22.1 

H62 12.3 12.3 12.3 16.0 18.7 18.7 18.8 20.3 21.4 21.4 21.4 21.4 

H63 5.0 5.0 5.0 8.8 11.5 11.4 11.5 13.0 14.1 14.1 14.1 14.1 

H64 17.6 17.6 17.6 21.3 24.1 24.0 24.1 25.6 26.7 26.7 26.7 26.7 

H65 9.7 9.7 9.7 13.4 16.1 16.1 16.2 17.6 18.8 18.8 18.8 18.8 

H66 11.2 11.2 11.2 14.9 17.6 17.6 17.7 19.1 20.3 20.3 20.3 20.3 

H67 11.6 11.6 11.6 15.3 18.0 17.9 18.0 19.5 20.7 20.7 20.7 20.7 

H68 11.1 11.1 11.1 14.8 17.5 17.5 17.6 19.0 20.2 20.2 20.2 20.2 

H69 17.9 17.9 17.9 21.6 24.3 24.2 24.4 25.8 27.0 27.0 27.0 27.0 

H70 12.5 12.5 12.5 16.2 18.9 18.8 18.9 20.4 21.6 21.6 21.6 21.6 

H71 11.1 11.1 11.1 14.9 17.6 17.5 17.6 19.1 20.2 20.2 20.2 20.2 

H72 17.6 17.6 17.6 21.3 24.0 23.9 24.0 25.5 26.7 26.7 26.7 26.7 

H73 10.4 10.4 10.4 14.1 16.8 16.8 16.9 18.3 19.5 19.5 19.5 19.5 
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House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H74 17.1 17.1 17.1 20.8 23.5 23.4 23.5 25.0 26.2 26.2 26.2 26.2 

H75 10.7 10.7 10.7 14.5 17.2 17.1 17.2 18.7 19.9 19.9 19.9 19.9 

H76 10.7 10.7 10.7 14.5 17.2 17.1 17.2 18.7 19.9 19.9 19.9 19.9 

H77 11.9 11.9 11.9 15.6 18.3 18.2 18.4 19.8 21.0 21.0 21.0 21.0 

H78 19.9 19.9 19.9 23.6 26.3 26.2 26.3 27.8 29.0 29.0 29.0 29.0 

H79 9.5 9.5 9.5 13.2 16.0 15.9 16.0 17.5 18.6 18.6 18.6 18.6 

H80 10.1 10.1 10.1 13.8 16.5 16.5 16.6 18.0 19.2 19.2 19.2 19.2 

H81 12.2 12.2 12.2 15.9 18.7 18.6 18.7 20.2 21.3 21.3 21.3 21.3 

H82 10.6 10.6 10.6 14.4 17.1 17.0 17.1 18.6 19.8 19.8 19.8 19.8 

H83 12.5 12.5 12.5 16.2 18.9 18.9 19.0 20.4 21.6 21.6 21.6 21.6 

H84 11.0 11.0 11.0 14.8 17.5 17.4 17.5 19.0 20.1 20.1 20.1 20.1 

H85 9.7 9.7 9.7 13.4 16.1 16.1 16.2 17.7 18.8 18.8 18.8 18.8 

H86 11.2 11.2 11.2 14.9 17.6 17.5 17.7 19.1 20.3 20.3 20.3 20.3 

Table 12.35: Scaled Daytime Predicted Noise Levels due to Kilbraur Extension, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 3.6 3.6 3.6 7.6 10.4 10.3 10.2 11.6 12.7 12.7 12.7 12.7 

H2 3.7 3.7 3.7 7.7 10.4 10.4 10.3 11.7 12.8 12.8 12.8 12.8 

H3 8.2 8.2 8.2 12.2 14.9 14.9 14.8 16.2 17.3 17.3 17.3 17.3 

H4 7.7 7.7 7.7 11.7 14.5 14.4 14.4 15.8 16.9 16.9 16.9 16.9 

H5 3.6 3.6 3.6 7.6 10.4 10.3 10.3 11.7 12.8 12.8 12.8 12.8 

H6 1.0 1.0 1.0 5.0 7.7 7.7 7.6 9.0 10.1 10.1 10.1 10.1 

H7 1.7 1.7 1.7 5.7 8.5 8.4 8.3 9.7 10.8 10.8 10.8 10.8 

H8 1.7 1.7 1.7 5.7 8.5 8.4 8.3 9.7 10.8 10.8 10.8 10.8 

H9 1.4 1.4 1.4 5.4 8.1 8.1 8.0 9.4 10.5 10.5 10.5 10.5 

H10 1.0 1.0 1.0 5.0 7.7 7.7 7.6 9.0 10.1 10.1 10.1 10.1 

H11 0.5 0.5 0.5 4.5 7.3 7.2 7.1 8.5 9.6 9.6 9.6 9.6 

H12 5.4 5.4 5.4 9.4 12.1 12.1 12.0 13.4 14.5 14.5 14.5 14.5 

H13 0.1 0.1 0.1 4.1 6.8 6.7 6.7 8.1 9.2 9.2 9.2 9.2 

H14 1.7 1.7 1.7 5.7 8.5 8.4 8.4 9.7 10.8 10.8 10.8 10.8 

H15 4.2 4.2 4.2 8.2 10.9 10.9 10.8 12.2 13.3 13.3 13.3 13.3 

H16 5.5 5.5 5.5 9.5 12.2 12.2 12.1 13.5 14.6 14.6 14.6 14.6 

H17 5.6 5.6 5.6 9.6 12.4 12.3 12.2 13.6 14.7 14.7 14.7 14.7 

H18 4.7 4.7 4.7 8.7 11.4 11.3 11.3 12.7 13.8 13.8 13.8 13.8 

H19 0.9 0.9 0.9 4.9 7.6 7.6 7.5 8.9 10.0 10.0 10.0 10.0 

H20 6.0 6.0 6.0 10.0 12.7 12.7 12.6 14.0 15.1 15.1 15.1 15.1 

H21 7.2 7.2 7.2 11.2 13.9 13.8 13.8 15.2 16.3 16.3 16.3 16.3 

H22 1.0 1.0 1.0 5.0 7.7 7.7 7.6 9.0 10.1 10.1 10.1 10.1 

H23 8.0 8.0 8.0 12.0 14.7 14.7 14.6 16.0 17.1 17.1 17.1 17.1 

H24 6.4 6.4 6.4 10.4 13.1 13.1 13.0 14.4 15.5 15.5 15.5 15.5 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H25 0.8 0.8 0.8 4.8 7.5 7.5 7.4 8.8 9.9 9.9 9.9 9.9 

H26 5.3 5.3 5.3 9.3 12.1 12.0 11.9 13.3 14.4 14.4 14.4 14.4 

H27 6.1 6.1 6.1 10.1 12.8 12.8 12.7 14.1 15.2 15.2 15.2 15.2 

H28 7.6 7.6 7.6 11.6 14.3 14.3 14.2 15.6 16.7 16.7 16.7 16.7 

H29 11.2 11.2 11.2 15.2 18.0 17.9 17.8 19.2 20.3 20.3 20.3 20.3 

H30 0.5 0.5 0.5 4.5 7.2 7.2 7.1 8.5 9.6 9.6 9.6 9.6 

H31 5.3 5.3 5.3 9.3 12.1 12.0 11.9 13.3 14.4 14.4 14.4 14.4 

H32 5.2 5.2 5.2 9.2 11.9 11.9 11.8 13.2 14.3 14.3 14.3 14.3 

H33 6.6 6.6 6.6 10.6 13.4 13.3 13.2 14.6 15.7 15.7 15.7 15.7 

H34 1.7 1.7 1.7 5.7 8.4 8.4 8.3 9.7 10.8 10.8 10.8 10.8 

H35 6.7 6.7 6.7 10.7 13.4 13.4 13.3 14.7 15.8 15.8 15.8 15.8 

H36 6.0 6.0 6.0 10.0 12.8 12.7 12.7 14.0 15.1 15.1 15.1 15.1 

H37 7.2 7.2 7.2 11.2 13.9 13.9 13.8 15.2 16.3 16.3 16.3 16.3 

H38 7.7 7.7 7.7 11.7 14.5 14.4 14.3 15.7 16.8 16.8 16.8 16.8 

H39 0.7 0.7 0.7 4.7 7.5 7.4 7.3 8.7 9.8 9.8 9.8 9.8 

H40 7.9 7.9 7.9 11.9 14.6 14.6 14.5 15.9 17.0 17.0 17.0 17.0 

H41 13.7 13.7 13.7 17.7 20.4 20.4 20.3 21.7 22.8 22.8 22.8 22.8 

H42 11.8 11.8 11.8 15.8 18.5 18.5 18.4 19.8 20.9 20.9 20.9 20.9 

H43 11.6 11.6 11.6 15.6 18.3 18.2 18.2 19.6 20.7 20.7 20.7 20.7 

H44 7.8 7.8 7.8 11.8 14.5 14.5 14.4 15.8 16.9 16.9 16.9 16.9 

H45 5.3 5.3 5.3 9.3 12.1 12.0 11.9 13.3 14.4 14.4 14.4 14.4 

H46 7.7 7.7 7.7 11.7 14.5 14.4 14.3 15.7 16.8 16.8 16.8 16.8 

H47 5.6 5.6 5.6 9.6 12.4 12.3 12.2 13.6 14.7 14.7 14.7 14.7 

H48 4.7 4.7 4.7 8.7 11.5 11.4 11.4 12.8 13.9 13.9 13.9 13.9 

H49 5.8 5.8 5.8 9.8 12.5 12.4 12.4 13.8 14.9 14.9 14.9 14.9 

H50 4.2 4.2 4.2 8.2 10.9 10.9 10.8 12.2 13.3 13.3 13.3 13.3 

H51 3.6 3.6 3.6 7.6 10.3 10.3 10.2 11.6 12.7 12.7 12.7 12.7 

H52 3.2 3.2 3.2 7.2 10.0 9.9 9.8 11.2 12.3 12.3 12.3 12.3 

H53 5.7 5.7 5.7 9.7 12.4 12.3 12.3 13.7 14.8 14.8 14.8 14.8 

H54 5.6 5.6 5.6 9.6 12.3 12.3 12.2 13.6 14.7 14.7 14.7 14.7 

H55 5.5 5.5 5.5 9.5 12.3 12.2 12.1 13.5 14.6 14.6 14.6 14.6 

H56 5.6 5.6 5.6 9.6 12.3 12.2 12.2 13.6 14.7 14.7 14.7 14.7 

H57 1.9 1.9 1.9 5.9 8.7 8.6 8.5 9.9 11.0 11.0 11.0 11.0 

H58 0.8 0.8 0.8 4.8 7.6 7.5 7.5 8.8 9.9 9.9 9.9 9.9 

H59 0.6 0.6 0.6 4.6 7.3 7.3 7.2 8.6 9.7 9.7 9.7 9.7 

H60 7.7 7.7 7.7 11.7 14.5 14.4 14.4 15.8 16.9 16.9 16.9 16.9 

H61 8.4 8.4 8.4 12.4 15.1 15.1 15.0 16.4 17.5 17.5 17.5 17.5 

H62 7.8 7.8 7.8 11.8 14.5 14.5 14.4 15.8 16.9 16.9 16.9 16.9 

H63 0.8 0.8 0.8 4.8 7.5 7.5 7.4 8.8 9.9 9.9 9.9 9.9 

H64 12.0 12.0 12.0 16.0 18.8 18.7 18.6 20.0 21.1 21.1 21.1 21.1 

H65 5.3 5.3 5.3 9.3 12.0 11.9 11.9 13.3 14.4 14.4 14.4 14.4 
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House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H66 6.7 6.7 6.7 10.7 13.5 13.4 13.3 14.7 15.8 15.8 15.8 15.8 

H67 7.0 7.0 7.0 11.0 13.8 13.7 13.6 15.0 16.1 16.1 16.1 16.1 

H68 6.6 6.6 6.6 10.6 13.3 13.3 13.2 14.6 15.7 15.7 15.7 15.7 

H69 11.8 11.8 11.8 15.8 18.5 18.4 18.4 19.8 20.9 20.9 20.9 20.9 

H70 7.9 7.9 7.9 11.9 14.6 14.6 14.5 15.9 17.0 17.0 17.0 17.0 

H71 6.7 6.7 6.7 10.7 13.4 13.3 13.3 14.7 15.8 15.8 15.8 15.8 

H72 11.6 11.6 11.6 15.6 18.3 18.3 18.2 19.6 20.7 20.7 20.7 20.7 

H73 5.9 5.9 5.9 9.9 12.7 12.6 12.6 14.0 15.1 15.1 15.1 15.1 

H74 11.2 11.2 11.2 15.2 17.9 17.9 17.8 19.2 20.3 20.3 20.3 20.3 

H75 6.3 6.3 6.3 10.3 13.0 12.9 12.9 14.3 15.4 15.4 15.4 15.4 

H76 6.3 6.3 6.3 10.3 13.0 12.9 12.9 14.3 15.4 15.4 15.4 15.4 

H77 7.4 7.4 7.4 11.4 14.1 14.0 14.0 15.4 16.5 16.5 16.5 16.5 

H78 13.7 13.7 13.7 17.7 20.4 20.3 20.3 21.7 22.8 22.8 22.8 22.8 

H79 5.1 5.1 5.1 9.1 11.8 11.8 11.7 13.1 14.2 14.2 14.2 14.2 

H80 5.7 5.7 5.7 9.7 12.4 12.3 12.3 13.7 14.8 14.8 14.8 14.8 

H81 7.7 7.7 7.7 11.7 14.4 14.4 14.3 15.7 16.8 16.8 16.8 16.8 

H82 6.2 6.2 6.2 10.2 12.9 12.8 12.8 14.2 15.3 15.3 15.3 15.3 

H83 7.7 7.7 7.7 11.7 14.5 14.4 14.4 15.8 16.9 16.9 16.9 16.9 

H84 6.5 6.5 6.5 10.5 13.3 13.2 13.1 14.5 15.6 15.6 15.6 15.6 

H85 5.3 5.3 5.3 9.3 12.0 12.0 11.9 13.3 14.4 14.4 14.4 14.4 

H86 6.7 6.7 6.7 10.7 13.4 13.4 13.3 14.7 15.8 15.8 15.8 15.8 

Table 12.36: Scaled Daytime Predicted Noise Levels due to South Kilbraur, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 -3.1 -3.1 -3.1 0.0 3.8 4.1 4.0 5.0 6.1 6.1 6.1 6.1 

H2 -3.1 -3.1 -3.1 0.0 3.9 4.2 4.1 5.0 6.1 6.1 6.1 6.1 

H3 1.9 1.9 1.9 5.0 8.8 9.1 9.0 10.0 11.1 11.1 11.1 11.1 

H4 1.7 1.7 1.7 4.8 8.7 9.0 8.9 9.9 11.0 11.0 11.0 11.0 

H5 -3.1 -3.1 -3.1 0.0 3.8 4.1 4.0 5.0 6.1 6.1 6.1 6.1 

H6 -6.0 -6.0 -6.0 -2.9 0.9 1.2 1.1 2.1 3.2 3.2 3.2 3.2 

H7 -5.3 -5.3 -5.3 -2.2 1.7 2.0 1.9 2.8 3.9 3.9 3.9 3.9 

H8 -5.3 -5.3 -5.3 -2.2 1.6 1.9 1.8 2.8 3.9 3.9 3.9 3.9 

H9 -5.6 -5.6 -5.6 -2.5 1.3 1.6 1.5 2.5 3.6 3.6 3.6 3.6 

H10 -6.0 -6.0 -6.0 -2.9 0.9 1.2 1.1 2.1 3.2 3.2 3.2 3.2 

H11 -6.5 -6.5 -6.5 -3.4 0.4 0.8 0.6 1.6 2.7 2.7 2.7 2.7 

H12 -1.2 -1.2 -1.2 1.9 5.7 6.0 5.9 6.9 8.0 8.0 8.0 8.0 

H13 -7.5 -7.5 -7.5 -4.4 -0.6 -0.3 -0.4 0.6 1.7 1.7 1.7 1.7 

H14 -5.3 -5.3 -5.3 -2.2 1.7 2.0 1.9 2.8 3.9 3.9 3.9 3.9 

H15 -2.6 -2.6 -2.6 0.5 4.3 4.6 4.5 5.5 6.6 6.6 6.6 6.6 

H16 -1.1 -1.1 -1.1 2.0 5.8 6.1 6.0 7.0 8.1 8.1 8.1 8.1 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H17 -0.9 -0.9 -0.9 2.2 6.0 6.3 6.2 7.2 8.3 8.3 8.3 8.3 

H18 -2.0 -2.0 -2.0 1.1 5.0 5.3 5.2 6.2 7.3 7.3 7.3 7.3 

H19 -6.1 -6.1 -6.1 -3.0 0.8 1.1 1.0 2.0 3.1 3.1 3.1 3.1 

H20 -0.5 -0.5 -0.5 2.6 6.4 6.7 6.6 7.6 8.7 8.7 8.7 8.7 

H21 0.7 0.7 0.7 3.8 7.7 8.0 7.9 8.9 10.0 10.0 10.0 10.0 

H22 -5.9 -5.9 -5.9 -2.8 1.0 1.3 1.2 2.2 3.3 3.3 3.3 3.3 

H23 1.7 1.7 1.7 4.8 8.6 8.9 8.8 9.8 10.9 10.9 10.9 10.9 

H24 -0.1 -0.1 -0.1 3.0 6.8 7.1 7.0 8.0 9.1 9.1 9.1 9.1 

H25 -6.2 -6.2 -6.2 -3.1 0.7 1.0 0.9 1.9 3.0 3.0 3.0 3.0 

H26 -1.2 -1.2 -1.2 1.9 5.7 6.0 5.9 6.9 8.0 8.0 8.0 8.0 

H27 -0.4 -0.4 -0.4 2.7 6.5 6.8 6.7 7.7 8.8 8.8 8.8 8.8 

H28 1.2 1.2 1.2 4.3 8.1 8.4 8.3 9.3 10.4 10.4 10.4 10.4 

H29 4.4 4.4 4.4 7.5 11.3 11.6 11.5 12.5 13.6 13.6 13.6 13.6 

H30 -6.5 -6.5 -6.5 -3.4 0.4 0.7 0.6 1.6 2.7 2.7 2.7 2.7 

H31 -1.3 -1.3 -1.3 1.8 5.7 6.0 5.9 6.8 7.9 7.9 7.9 7.9 

H32 -1.4 -1.4 -1.4 1.7 5.5 5.8 5.7 6.7 7.8 7.8 7.8 7.8 

H33 0.2 0.2 0.2 3.3 7.1 7.4 7.3 8.3 9.4 9.4 9.4 9.4 

H34 -5.3 -5.3 -5.3 -2.2 1.6 1.9 1.8 2.8 3.9 3.9 3.9 3.9 

H35 0.3 0.3 0.3 3.4 7.3 7.6 7.5 8.5 9.6 9.6 9.6 9.6 

H36 -0.5 -0.5 -0.5 2.6 6.5 6.8 6.7 7.6 8.7 8.7 8.7 8.7 

H37 0.8 0.8 0.8 3.9 7.8 8.1 8.0 9.0 10.1 10.1 10.1 10.1 

H38 1.4 1.4 1.4 4.4 8.3 8.6 8.5 9.5 10.6 10.6 10.6 10.6 

H39 -6.2 -6.2 -6.2 -3.1 0.7 1.0 0.9 1.9 3.0 3.0 3.0 3.0 

H40 1.5 1.5 1.5 4.6 8.5 8.8 8.7 9.6 10.7 10.7 10.7 10.7 

H41 3.8 3.8 3.8 6.9 10.7 11.0 10.9 11.9 13.0 13.0 13.0 13.0 

H42 3.8 3.8 3.8 6.9 10.7 11.0 10.9 11.9 13.0 13.0 13.0 13.0 

H43 3.6 3.6 3.6 6.7 10.5 10.8 10.7 11.7 12.8 12.8 12.8 12.8 

H44 1.4 1.4 1.4 4.5 8.3 8.6 8.5 9.5 10.6 10.6 10.6 10.6 

H45 -1.2 -1.2 -1.2 1.9 5.7 6.0 5.9 6.9 8.0 8.0 8.0 8.0 

H46 1.4 1.4 1.4 4.5 8.3 8.6 8.5 9.5 10.6 10.6 10.6 10.6 

H47 -0.9 -0.9 -0.9 2.2 6.0 6.3 6.2 7.2 8.3 8.3 8.3 8.3 

H48 -1.9 -1.9 -1.9 1.2 5.1 5.4 5.3 6.2 7.3 7.3 7.3 7.3 

H49 -0.8 -0.8 -0.8 2.3 6.2 6.5 6.4 7.4 8.5 8.5 8.5 8.5 

H50 -2.6 -2.6 -2.6 0.5 4.3 4.6 4.5 5.5 6.6 6.6 6.6 6.6 

H51 -3.1 -3.1 -3.1 0.0 3.8 4.1 4.0 5.0 6.1 6.1 6.1 6.1 

H52 -3.6 -3.6 -3.6 -0.5 3.3 3.6 3.5 4.5 5.6 5.6 5.6 5.6 

H53 -0.8 -0.8 -0.8 2.3 6.1 6.4 6.3 7.3 8.4 8.4 8.4 8.4 

H54 -0.9 -0.9 -0.9 2.2 6.0 6.3 6.2 7.2 8.3 8.3 8.3 8.3 

H55 -1.0 -1.0 -1.0 2.1 5.9 6.2 6.1 7.1 8.2 8.2 8.2 8.2 

H56 -1.0 -1.0 -1.0 2.1 6.0 6.3 6.2 7.1 8.2 8.2 8.2 8.2 

H57 -5.1 -5.1 -5.1 -2.0 1.9 2.2 2.1 3.0 4.1 4.1 4.1 4.1 
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House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H58 -6.1 -6.1 -6.1 -3.0 0.8 1.1 1.0 2.0 3.1 3.1 3.1 3.1 

H59 -6.4 -6.4 -6.4 -3.3 0.5 0.8 0.7 1.7 2.8 2.8 2.8 2.8 

H60 1.7 1.7 1.7 4.8 8.7 9.0 8.9 9.9 11.0 11.0 11.0 11.0 

H61 2.1 2.1 2.1 5.2 9.0 9.3 9.2 10.2 11.3 11.3 11.3 11.3 

H62 1.4 1.4 1.4 4.5 8.4 8.7 8.5 9.5 10.6 10.6 10.6 10.6 

H63 -6.2 -6.2 -6.2 -3.1 0.7 1.0 0.9 1.9 3.0 3.0 3.0 3.0 

H64 4.0 4.0 4.0 7.1 10.9 11.2 11.1 12.1 13.2 13.2 13.2 13.2 

H65 -1.3 -1.3 -1.3 1.8 5.6 5.9 5.8 6.8 7.9 7.9 7.9 7.9 

H66 0.4 0.4 0.4 3.5 7.3 7.6 7.5 8.5 9.6 9.6 9.6 9.6 

H67 0.6 0.6 0.6 3.7 7.5 7.8 7.7 8.7 9.8 9.8 9.8 9.8 

H68 0.1 0.1 0.1 3.2 7.0 7.3 7.2 8.2 9.3 9.3 9.3 9.3 

H69 3.8 3.8 3.8 6.8 10.7 11.0 10.9 11.9 13.0 13.0 13.0 13.0 

H70 1.5 1.5 1.5 4.6 8.4 8.7 8.6 9.6 10.7 10.7 10.7 10.7 

H71 0.3 0.3 0.3 3.4 7.3 7.6 7.5 8.4 9.5 9.5 9.5 9.5 

H72 3.7 3.7 3.7 6.8 10.6 10.9 10.8 11.8 12.9 12.9 12.9 12.9 

H73 -0.6 -0.6 -0.6 2.5 6.4 6.7 6.6 7.5 8.6 8.6 8.6 8.6 

H74 4.4 4.4 4.4 7.5 11.3 11.6 11.5 12.5 13.6 13.6 13.6 13.6 

H75 -0.3 -0.3 -0.3 2.8 6.7 7.0 6.9 7.8 8.9 8.9 8.9 8.9 

H76 -0.2 -0.2 -0.2 2.9 6.7 7.0 6.9 7.9 9.0 9.0 9.0 9.0 

H77 1.0 1.0 1.0 4.1 7.9 8.2 8.1 9.1 10.2 10.2 10.2 10.2 

H78 3.8 3.8 3.8 6.9 10.7 11.0 10.9 11.9 13.0 13.0 13.0 13.0 

H79 -1.5 -1.5 -1.5 1.6 5.4 5.7 5.6 6.6 7.7 7.7 7.7 7.7 

H80 -0.8 -0.8 -0.8 2.3 6.1 6.4 6.3 7.3 8.4 8.4 8.4 8.4 

H81 1.3 1.3 1.3 4.4 8.2 8.5 8.4 9.4 10.5 10.5 10.5 10.5 

H82 -0.3 -0.3 -0.3 2.8 6.6 6.9 6.8 7.8 8.9 8.9 8.9 8.9 

H83 1.7 1.7 1.7 4.8 8.7 9.0 8.9 9.9 11.0 11.0 11.0 11.0 

H84 0.0 0.0 0.0 3.1 7.0 7.3 7.2 8.1 9.2 9.2 9.2 9.2 

H85 -1.3 -1.3 -1.3 1.8 5.6 5.9 5.8 6.8 7.9 7.9 7.9 7.9 

H86 0.4 0.4 0.4 3.5 7.3 7.6 7.5 8.5 9.6 9.6 9.6 9.6 

Table 12.37: Scaled Night-time Predicted Noise Levels due to Kilbraur, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 8.0 8.0 8.0 11.7 15.2 17.4 17.5 17.5 18.6 18.6 18.6 18.6 

H2 8.1 8.1 8.1 11.8 15.2 17.4 17.5 17.6 18.6 18.6 18.6 18.6 

H3 12.8 12.8 12.8 16.5 20.0 22.1 22.2 22.3 23.4 23.4 23.4 23.4 

H4 12.5 12.5 12.5 16.2 19.7 21.9 22.0 22.0 23.1 23.1 23.1 23.1 

H5 8.0 8.0 8.0 11.7 15.2 17.4 17.5 17.5 18.6 18.6 18.6 18.6 

H6 5.3 5.3 5.3 9.0 12.5 14.6 14.7 14.8 15.9 15.9 15.9 15.9 

H7 6.0 6.0 6.0 9.8 13.2 15.4 15.5 15.6 16.6 16.6 16.6 16.6 

H8 6.0 6.0 6.0 9.7 13.2 15.4 15.5 15.6 16.6 16.6 16.6 16.6 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H9 5.7 5.7 5.7 9.4 12.9 15.0 15.1 15.2 16.3 16.3 16.3 16.3 

H10 5.3 5.3 5.3 9.0 12.5 14.6 14.7 14.8 15.9 15.9 15.9 15.9 

H11 4.8 4.8 4.8 8.5 12.0 14.1 14.2 14.3 15.4 15.4 15.4 15.4 

H12 9.8 9.8 9.8 13.5 17.0 19.2 19.3 19.3 20.4 20.4 20.4 20.4 

H13 4.3 4.3 4.3 8.0 11.5 13.6 13.7 13.8 14.9 14.9 14.9 14.9 

H14 6.0 6.0 6.0 9.8 13.2 15.4 15.5 15.6 16.6 16.6 16.6 16.6 

H15 8.6 8.6 8.6 12.3 15.8 17.9 18.0 18.1 19.2 19.2 19.2 19.2 

H16 9.9 9.9 9.9 13.6 17.1 19.3 19.4 19.5 20.5 20.5 20.5 20.5 

H17 10.1 10.1 10.1 13.8 17.3 19.4 19.5 19.6 20.7 20.7 20.7 20.7 

H18 9.1 9.1 9.1 12.8 16.3 18.4 18.5 18.6 19.7 19.7 19.7 19.7 

H19 5.1 5.1 5.1 8.8 12.3 14.5 14.6 14.7 15.7 15.7 15.7 15.7 

H20 10.5 10.5 10.5 14.2 17.6 19.8 19.9 20.0 21.0 21.0 21.0 21.0 

H21 11.7 11.7 11.7 15.4 18.9 21.0 21.1 21.2 22.3 22.3 22.3 22.3 

H22 5.2 5.2 5.2 9.0 12.4 14.6 14.7 14.8 15.8 15.8 15.8 15.8 

H23 12.6 12.6 12.6 16.3 19.7 21.9 22.0 22.1 23.2 23.2 23.2 23.2 

H24 10.9 10.9 10.9 14.6 18.1 20.3 20.4 20.4 21.5 21.5 21.5 21.5 

H25 5.0 5.0 5.0 8.7 12.2 14.4 14.5 14.6 15.6 15.6 15.6 15.6 

H26 9.8 9.8 9.8 13.5 17.0 19.1 19.2 19.3 20.4 20.4 20.4 20.4 

H27 10.6 10.6 10.6 14.3 17.7 19.9 20.0 20.1 21.1 21.1 21.1 21.1 

H28 12.1 12.1 12.1 15.8 19.3 21.5 21.6 21.7 22.7 22.7 22.7 22.7 

H29 16.9 16.9 16.9 20.6 24.1 26.3 26.4 26.4 27.5 27.5 27.5 27.5 

H30 4.7 4.7 4.7 8.4 11.9 14.1 14.2 14.2 15.3 15.3 15.3 15.3 

H31 9.8 9.8 9.8 13.5 16.9 19.1 19.2 19.3 20.3 20.3 20.3 20.3 

H32 9.6 9.6 9.6 13.3 16.8 19.0 19.1 19.2 20.2 20.2 20.2 20.2 

H33 11.1 11.1 11.1 14.8 18.3 20.5 20.6 20.7 21.7 21.7 21.7 21.7 

H34 6.0 6.0 6.0 9.7 13.2 15.4 15.5 15.5 16.6 16.6 16.6 16.6 

H35 11.2 11.2 11.2 14.9 18.3 20.5 20.6 20.7 21.8 21.8 21.8 21.8 

H36 10.5 10.5 10.5 14.2 17.7 19.9 20.0 20.0 21.1 21.1 21.1 21.1 

H37 11.7 11.7 11.7 15.4 18.9 21.1 21.2 21.3 22.3 22.3 22.3 22.3 

H38 12.3 12.3 12.3 16.0 19.5 21.6 21.7 21.8 22.9 22.9 22.9 22.9 

H39 5.0 5.0 5.0 8.7 12.2 14.3 14.4 14.5 15.6 15.6 15.6 15.6 

H40 12.4 12.4 12.4 16.1 19.6 21.8 21.9 22.0 23.0 23.0 23.0 23.0 

H41 19.8 19.8 19.8 23.5 27.0 29.2 29.3 29.3 30.4 30.4 30.4 30.4 

H42 17.9 17.9 17.9 21.6 25.1 27.3 27.4 27.4 28.5 28.5 28.5 28.5 

H43 18.6 18.6 18.6 22.3 25.8 28.0 28.1 28.1 29.2 29.2 29.2 29.2 

H44 12.3 12.3 12.3 16.1 19.5 21.7 21.8 21.9 22.9 22.9 22.9 22.9 

H45 9.8 9.8 9.8 13.5 16.9 19.1 19.2 19.3 20.4 20.4 20.4 20.4 

H46 12.3 12.3 12.3 16.0 19.5 21.6 21.7 21.8 22.9 22.9 22.9 22.9 

H47 10.1 10.1 10.1 13.8 17.3 19.4 19.5 19.6 20.7 20.7 20.7 20.7 

H48 9.2 9.2 9.2 12.9 16.3 18.5 18.6 18.7 19.8 19.8 19.8 19.8 

H49 10.2 10.2 10.2 13.9 17.4 19.6 19.7 19.7 20.8 20.8 20.8 20.8 
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House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H50 8.6 8.6 8.6 12.3 15.8 17.9 18.0 18.1 19.2 19.2 19.2 19.2 

H51 7.9 7.9 7.9 11.7 15.1 17.3 17.4 17.5 18.5 18.5 18.5 18.5 

H52 7.6 7.6 7.6 11.3 14.8 17.0 17.1 17.1 18.2 18.2 18.2 18.2 

H53 10.1 10.1 10.1 13.8 17.3 19.5 19.6 19.6 20.7 20.7 20.7 20.7 

H54 10.0 10.0 10.0 13.7 17.2 19.4 19.5 19.5 20.6 20.6 20.6 20.6 

H55 10.0 10.0 10.0 13.7 17.2 19.3 19.4 19.5 20.6 20.6 20.6 20.6 

H56 10.0 10.0 10.0 13.7 17.2 19.4 19.5 19.5 20.6 20.6 20.6 20.6 

H57 6.2 6.2 6.2 9.9 13.4 15.6 15.7 15.8 16.8 16.8 16.8 16.8 

H58 5.1 5.1 5.1 8.8 12.3 14.5 14.6 14.6 15.7 15.7 15.7 15.7 

H59 4.8 4.8 4.8 8.5 12.0 14.2 14.3 14.4 15.4 15.4 15.4 15.4 

H60 12.5 12.5 12.5 16.2 19.7 21.9 22.0 22.0 23.1 23.1 23.1 23.1 

H61 13.0 13.0 13.0 16.7 20.1 22.3 22.4 22.5 23.5 23.5 23.5 23.5 

H62 12.3 12.3 12.3 16.0 19.5 21.7 21.8 21.9 22.9 22.9 22.9 22.9 

H63 5.0 5.0 5.0 8.8 12.2 14.4 14.5 14.6 15.6 15.6 15.6 15.6 

H64 17.6 17.6 17.6 21.3 24.8 27.0 27.1 27.2 28.2 28.2 28.2 28.2 

H65 9.7 9.7 9.7 13.4 16.9 19.1 19.2 19.2 20.3 20.3 20.3 20.3 

H66 11.2 11.2 11.2 14.9 18.4 20.6 20.7 20.7 21.8 21.8 21.8 21.8 

H67 11.6 11.6 11.6 15.3 18.7 20.9 21.0 21.1 22.1 22.1 22.1 22.1 

H68 11.1 11.1 11.1 14.8 18.3 20.5 20.6 20.6 21.7 21.7 21.7 21.7 

H69 17.9 17.9 17.9 21.6 25.1 27.2 27.3 27.4 28.5 28.5 28.5 28.5 

H70 12.5 12.5 12.5 16.2 19.6 21.8 21.9 22.0 23.1 23.1 23.1 23.1 

H71 11.1 11.1 11.1 14.9 18.3 20.5 20.6 20.7 21.7 21.7 21.7 21.7 

H72 17.6 17.6 17.6 21.3 24.7 26.9 27.0 27.1 28.2 28.2 28.2 28.2 

H73 10.4 10.4 10.4 14.1 17.6 19.8 19.9 19.9 21.0 21.0 21.0 21.0 

H74 17.1 17.1 17.1 20.8 24.2 26.4 26.5 26.6 27.7 27.7 27.7 27.7 

H75 10.7 10.7 10.7 14.5 17.9 20.1 20.2 20.3 21.3 21.3 21.3 21.3 

H76 10.7 10.7 10.7 14.5 17.9 20.1 20.2 20.3 21.3 21.3 21.3 21.3 

H77 11.9 11.9 11.9 15.6 19.1 21.2 21.3 21.4 22.5 22.5 22.5 22.5 

H78 19.9 19.9 19.9 23.6 27.0 29.2 29.3 29.4 30.5 30.5 30.5 30.5 

H79 9.5 9.5 9.5 13.2 16.7 18.9 19.0 19.1 20.1 20.1 20.1 20.1 

H80 10.1 10.1 10.1 13.8 17.3 19.5 19.6 19.6 20.7 20.7 20.7 20.7 

H81 12.2 12.2 12.2 15.9 19.4 21.6 21.7 21.8 22.8 22.8 22.8 22.8 

H82 10.6 10.6 10.6 14.4 17.8 20.0 20.1 20.2 21.2 21.2 21.2 21.2 

H83 12.5 12.5 12.5 16.2 19.7 21.9 22.0 22.0 23.1 23.1 23.1 23.1 

H84 11.0 11.0 11.0 14.8 18.2 20.4 20.5 20.6 21.6 21.6 21.6 21.6 

H85 9.7 9.7 9.7 13.4 16.9 19.1 19.2 19.3 20.3 20.3 20.3 20.3 

H86 11.2 11.2 11.2 14.9 18.4 20.5 20.6 20.7 21.8 21.8 21.8 21.8 

Table 12.38: Scaled Night-time Predicted Noise Levels due to Kilbraur Extension, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 3.6 3.6 3.6 7.6 11.1 13.3 13.2 13.2 14.2 14.2 14.2 14.2 

H2 3.7 3.7 3.7 7.7 11.2 13.4 13.3 13.3 14.3 14.3 14.3 14.3 

H3 8.2 8.2 8.2 12.2 15.7 17.9 17.8 17.8 18.8 18.8 18.8 18.8 

H4 7.7 7.7 7.7 11.7 15.2 17.4 17.3 17.4 18.3 18.3 18.3 18.3 

H5 3.6 3.6 3.6 7.6 11.1 13.3 13.2 13.3 14.2 14.2 14.2 14.2 

H6 1.0 1.0 1.0 5.0 8.5 10.7 10.6 10.6 11.6 11.6 11.6 11.6 

H7 1.7 1.7 1.7 5.7 9.2 11.4 11.3 11.3 12.3 12.3 12.3 12.3 

H8 1.7 1.7 1.7 5.7 9.2 11.4 11.3 11.3 12.3 12.3 12.3 12.3 

H9 1.4 1.4 1.4 5.4 8.9 11.1 11.0 11.0 12.0 12.0 12.0 12.0 

H10 1.0 1.0 1.0 5.0 8.5 10.7 10.6 10.6 11.6 11.6 11.6 11.6 

H11 0.5 0.5 0.5 4.5 8.0 10.2 10.1 10.1 11.1 11.1 11.1 11.1 

H12 5.4 5.4 5.4 9.4 12.9 15.1 15.0 15.0 16.0 16.0 16.0 16.0 

H13 0.1 0.1 0.1 4.1 7.6 9.7 9.6 9.7 10.7 10.7 10.7 10.7 

H14 1.7 1.7 1.7 5.7 9.2 11.4 11.3 11.3 12.3 12.3 12.3 12.3 

H15 4.2 4.2 4.2 8.2 11.7 13.9 13.8 13.8 14.8 14.8 14.8 14.8 

H16 5.5 5.5 5.5 9.5 13.0 15.2 15.1 15.1 16.1 16.1 16.1 16.1 

H17 5.6 5.6 5.6 9.6 13.1 15.3 15.2 15.2 16.2 16.2 16.2 16.2 

H18 4.7 4.7 4.7 8.7 12.2 14.3 14.2 14.3 15.3 15.3 15.3 15.3 

H19 0.9 0.9 0.9 4.9 8.4 10.6 10.5 10.5 11.5 11.5 11.5 11.5 

H20 6.0 6.0 6.0 10.0 13.5 15.7 15.6 15.6 16.6 16.6 16.6 16.6 

H21 7.2 7.2 7.2 11.2 14.7 16.8 16.7 16.8 17.7 17.7 17.7 17.7 

H22 1.0 1.0 1.0 5.0 8.5 10.7 10.6 10.6 11.6 11.6 11.6 11.6 

H23 8.0 8.0 8.0 12.0 15.5 17.7 17.6 17.6 18.6 18.6 18.6 18.6 

H24 6.4 6.4 6.4 10.4 13.9 16.1 16.0 16.0 17.0 17.0 17.0 17.0 

H25 0.8 0.8 0.8 4.8 8.3 10.5 10.4 10.4 11.4 11.4 11.4 11.4 

H26 5.3 5.3 5.3 9.3 12.8 15.0 14.9 14.9 15.9 15.9 15.9 15.9 

H27 6.1 6.1 6.1 10.1 13.6 15.8 15.7 15.7 16.7 16.7 16.7 16.7 

H28 7.6 7.6 7.6 11.6 15.1 17.3 17.2 17.2 18.2 18.2 18.2 18.2 

H29 11.2 11.2 11.2 15.2 18.7 20.9 20.8 20.8 21.8 21.8 21.8 21.8 

H30 0.5 0.5 0.5 4.5 8.0 10.2 10.1 10.1 11.1 11.1 11.1 11.1 

H31 5.3 5.3 5.3 9.3 12.8 15.0 14.9 14.9 15.9 15.9 15.9 15.9 

H32 5.2 5.2 5.2 9.2 12.7 14.9 14.8 14.8 15.8 15.8 15.8 15.8 

H33 6.6 6.6 6.6 10.6 14.1 16.3 16.2 16.2 17.2 17.2 17.2 17.2 

H34 1.7 1.7 1.7 5.7 9.2 11.4 11.3 11.3 12.3 12.3 12.3 12.3 

H35 6.7 6.7 6.7 10.7 14.2 16.4 16.3 16.3 17.3 17.3 17.3 17.3 

H36 6.0 6.0 6.0 10.0 13.5 15.7 15.6 15.6 16.6 16.6 16.6 16.6 

H37 7.2 7.2 7.2 11.2 14.7 16.9 16.8 16.8 17.8 17.8 17.8 17.8 

H38 7.7 7.7 7.7 11.7 15.2 17.4 17.3 17.3 18.3 18.3 18.3 18.3 

H39 0.7 0.7 0.7 4.7 8.2 10.4 10.3 10.3 11.3 11.3 11.3 11.3 

H40 7.9 7.9 7.9 11.9 15.4 17.6 17.5 17.5 18.5 18.5 18.5 18.5 
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House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H41 13.7 13.7 13.7 17.7 21.2 23.4 23.3 23.3 24.3 24.3 24.3 24.3 

H42 11.8 11.8 11.8 15.8 19.3 21.5 21.4 21.4 22.4 22.4 22.4 22.4 

H43 11.6 11.6 11.6 15.6 19.1 21.2 21.1 21.2 22.1 22.1 22.1 22.1 

H44 7.8 7.8 7.8 11.8 15.3 17.5 17.4 17.4 18.4 18.4 18.4 18.4 

H45 5.3 5.3 5.3 9.3 12.8 15.0 14.9 14.9 15.9 15.9 15.9 15.9 

H46 7.7 7.7 7.7 11.7 15.2 17.4 17.3 17.3 18.3 18.3 18.3 18.3 

H47 5.6 5.6 5.6 9.6 13.1 15.3 15.2 15.2 16.2 16.2 16.2 16.2 

H48 4.7 4.7 4.7 8.7 12.2 14.4 14.3 14.4 15.3 15.3 15.3 15.3 

H49 5.8 5.8 5.8 9.8 13.3 15.4 15.3 15.4 16.3 16.3 16.3 16.3 

H50 4.2 4.2 4.2 8.2 11.7 13.9 13.8 13.8 14.8 14.8 14.8 14.8 

H51 3.6 3.6 3.6 7.6 11.1 13.3 13.2 13.2 14.2 14.2 14.2 14.2 

H52 3.2 3.2 3.2 7.2 10.7 12.9 12.8 12.8 13.8 13.8 13.8 13.8 

H53 5.7 5.7 5.7 9.7 13.2 15.3 15.2 15.3 16.2 16.2 16.2 16.2 

H54 5.6 5.6 5.6 9.6 13.1 15.3 15.2 15.2 16.2 16.2 16.2 16.2 

H55 5.5 5.5 5.5 9.5 13.0 15.2 15.1 15.1 16.1 16.1 16.1 16.1 

H56 5.6 5.6 5.6 9.6 13.1 15.2 15.1 15.2 16.2 16.2 16.2 16.2 

H57 1.9 1.9 1.9 5.9 9.4 11.6 11.5 11.5 12.5 12.5 12.5 12.5 

H58 0.8 0.8 0.8 4.8 8.3 10.5 10.4 10.4 11.4 11.4 11.4 11.4 

H59 0.6 0.6 0.6 4.6 8.1 10.3 10.2 10.2 11.2 11.2 11.2 11.2 

H60 7.7 7.7 7.7 11.7 15.2 17.4 17.3 17.4 18.3 18.3 18.3 18.3 

H61 8.4 8.4 8.4 12.4 15.9 18.1 18.0 18.0 19.0 19.0 19.0 19.0 

H62 7.8 7.8 7.8 11.8 15.3 17.5 17.4 17.4 18.4 18.4 18.4 18.4 

H63 0.8 0.8 0.8 4.8 8.3 10.5 10.4 10.4 11.4 11.4 11.4 11.4 

H64 12.0 12.0 12.0 16.0 19.5 21.7 21.6 21.6 22.6 22.6 22.6 22.6 

H65 5.3 5.3 5.3 9.3 12.8 14.9 14.8 14.9 15.9 15.9 15.9 15.9 

H66 6.7 6.7 6.7 10.7 14.2 16.4 16.3 16.3 17.3 17.3 17.3 17.3 

H67 7.0 7.0 7.0 11.0 14.5 16.7 16.6 16.6 17.6 17.6 17.6 17.6 

H68 6.6 6.6 6.6 10.6 14.1 16.3 16.2 16.2 17.2 17.2 17.2 17.2 

H69 11.8 11.8 11.8 15.8 19.3 21.4 21.3 21.4 22.4 22.4 22.4 22.4 

H70 7.9 7.9 7.9 11.9 15.4 17.6 17.5 17.5 18.5 18.5 18.5 18.5 

H71 6.7 6.7 6.7 10.7 14.2 16.3 16.2 16.3 17.3 17.3 17.3 17.3 

H72 11.6 11.6 11.6 15.6 19.1 21.3 21.2 21.2 22.2 22.2 22.2 22.2 

H73 5.9 5.9 5.9 9.9 13.4 15.6 15.5 15.6 16.5 16.5 16.5 16.5 

H74 11.2 11.2 11.2 15.2 18.7 20.9 20.8 20.8 21.8 21.8 21.8 21.8 

H75 6.3 6.3 6.3 10.3 13.8 15.9 15.8 15.9 16.8 16.8 16.8 16.8 

H76 6.3 6.3 6.3 10.3 13.8 15.9 15.8 15.9 16.9 16.9 16.9 16.9 

H77 7.4 7.4 7.4 11.4 14.9 17.0 16.9 17.0 17.9 17.9 17.9 17.9 

H78 13.7 13.7 13.7 17.7 21.2 23.3 23.2 23.3 24.3 24.3 24.3 24.3 

H79 5.1 5.1 5.1 9.1 12.6 14.8 14.7 14.7 15.7 15.7 15.7 15.7 

H80 5.7 5.7 5.7 9.7 13.2 15.3 15.2 15.3 16.2 16.2 16.2 16.2 

H81 7.7 7.7 7.7 11.7 15.2 17.4 17.3 17.3 18.3 18.3 18.3 18.3 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H82 6.2 6.2 6.2 10.2 13.7 15.8 15.8 15.8 16.8 16.8 16.8 16.8 

H83 7.7 7.7 7.7 11.7 15.2 17.4 17.3 17.4 18.3 18.3 18.3 18.3 

H84 6.5 6.5 6.5 10.5 14.0 16.2 16.1 16.1 17.1 17.1 17.1 17.1 

H85 5.3 5.3 5.3 9.3 12.8 15.0 14.9 14.9 15.9 15.9 15.9 15.9 

H86 6.7 6.7 6.7 10.7 14.2 16.4 16.3 16.3 17.3 17.3 17.3 17.3 

Table 12.39: Scaled Night-time Predicted Noise Levels due to South Kilbraur, dB(A) 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 -3.1 -3.1 -3.1 0.0 4.6 7.1 7.0 6.6 7.6 7.6 7.6 7.6 

H2 -3.1 -3.1 -3.1 0.0 4.6 7.2 7.0 6.6 7.6 7.6 7.6 7.6 

H3 1.9 1.9 1.9 5.0 9.6 12.1 12.0 11.6 12.6 12.6 12.6 12.6 

H4 1.7 1.7 1.7 4.8 9.4 12.0 11.8 11.5 12.4 12.4 12.4 12.4 

H5 -3.1 -3.1 -3.1 0.0 4.6 7.1 7.0 6.6 7.6 7.6 7.6 7.6 

H6 -6.0 -6.0 -6.0 -2.9 1.7 4.2 4.1 3.7 4.7 4.7 4.7 4.7 

H7 -5.3 -5.3 -5.3 -2.2 2.4 5.0 4.8 4.4 5.4 5.4 5.4 5.4 

H8 -5.3 -5.3 -5.3 -2.2 2.4 4.9 4.8 4.4 5.4 5.4 5.4 5.4 

H9 -5.6 -5.6 -5.6 -2.5 2.1 4.6 4.5 4.1 5.1 5.1 5.1 5.1 

H10 -6.0 -6.0 -6.0 -2.9 1.7 4.2 4.1 3.7 4.7 4.7 4.7 4.7 

H11 -6.5 -6.5 -6.5 -3.4 1.2 3.8 3.6 3.2 4.2 4.2 4.2 4.2 

H12 -1.2 -1.2 -1.2 1.9 6.5 9.0 8.9 8.5 9.5 9.5 9.5 9.5 

H13 -7.5 -7.5 -7.5 -4.4 0.2 2.7 2.6 2.2 3.2 3.2 3.2 3.2 

H14 -5.3 -5.3 -5.3 -2.2 2.4 5.0 4.8 4.4 5.4 5.4 5.4 5.4 

H15 -2.6 -2.6 -2.6 0.5 5.1 7.6 7.5 7.1 8.1 8.1 8.1 8.1 

H16 -1.1 -1.1 -1.1 2.0 6.6 9.1 9.0 8.6 9.6 9.6 9.6 9.6 

H17 -0.9 -0.9 -0.9 2.2 6.8 9.3 9.2 8.8 9.8 9.8 9.8 9.8 

H18 -2.0 -2.0 -2.0 1.1 5.7 8.3 8.1 7.8 8.7 8.7 8.7 8.7 

H19 -6.1 -6.1 -6.1 -3.0 1.6 4.1 4.0 3.6 4.6 4.6 4.6 4.6 

H20 -0.5 -0.5 -0.5 2.6 7.2 9.7 9.6 9.2 10.2 10.2 10.2 10.2 

H21 0.7 0.7 0.7 3.8 8.4 11.0 10.8 10.5 11.4 11.4 11.4 11.4 

H22 -5.9 -5.9 -5.9 -2.8 1.8 4.3 4.2 3.8 4.8 4.8 4.8 4.8 

H23 1.7 1.7 1.7 4.8 9.3 11.9 11.8 11.4 12.3 12.3 12.3 12.3 

H24 -0.1 -0.1 -0.1 3.0 7.6 10.1 10.0 9.6 10.6 10.6 10.6 10.6 

H25 -6.2 -6.2 -6.2 -3.1 1.5 4.0 3.9 3.5 4.5 4.5 4.5 4.5 

H26 -1.2 -1.2 -1.2 1.9 6.5 9.0 8.9 8.5 9.5 9.5 9.5 9.5 

H27 -0.4 -0.4 -0.4 2.7 7.3 9.8 9.7 9.3 10.3 10.3 10.3 10.3 

H28 1.2 1.2 1.2 4.3 8.9 11.4 11.3 10.9 11.9 11.9 11.9 11.9 

H29 4.4 4.4 4.4 7.5 12.1 14.6 14.5 14.1 15.1 15.1 15.1 15.1 

H30 -6.5 -6.5 -6.5 -3.4 1.1 3.7 3.6 3.2 4.2 4.2 4.2 4.2 

H31 -1.3 -1.3 -1.3 1.8 6.4 9.0 8.8 8.4 9.4 9.4 9.4 9.4 

H32 -1.4 -1.4 -1.4 1.7 6.3 8.8 8.7 8.3 9.3 9.3 9.3 9.3 
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House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H33 0.2 0.2 0.2 3.3 7.9 10.4 10.3 9.9 10.9 10.9 10.9 10.9 

H34 -5.3 -5.3 -5.3 -2.2 2.4 4.9 4.8 4.4 5.4 5.4 5.4 5.4 

H35 0.3 0.3 0.3 3.4 8.0 10.6 10.4 10.1 11.0 11.0 11.0 11.0 

H36 -0.5 -0.5 -0.5 2.6 7.2 9.8 9.6 9.2 10.2 10.2 10.2 10.2 

H37 0.8 0.8 0.8 3.9 8.5 11.1 10.9 10.6 11.5 11.5 11.5 11.5 

H38 1.4 1.4 1.4 4.4 9.0 11.6 11.4 11.1 12.0 12.0 12.0 12.0 

H39 -6.2 -6.2 -6.2 -3.1 1.5 4.0 3.9 3.5 4.5 4.5 4.5 4.5 

H40 1.5 1.5 1.5 4.6 9.2 11.8 11.6 11.2 12.2 12.2 12.2 12.2 

H41 3.8 3.8 3.8 6.9 11.5 14.0 13.9 13.5 14.5 14.5 14.5 14.5 

H42 3.8 3.8 3.8 6.9 11.5 14.0 13.9 13.5 14.5 14.5 14.5 14.5 

H43 3.6 3.6 3.6 6.7 11.3 13.8 13.7 13.3 14.3 14.3 14.3 14.3 

H44 1.4 1.4 1.4 4.5 9.1 11.6 11.5 11.1 12.1 12.1 12.1 12.1 

H45 -1.2 -1.2 -1.2 1.9 6.5 9.0 8.9 8.5 9.5 9.5 9.5 9.5 

H46 1.4 1.4 1.4 4.5 9.1 11.6 11.5 11.1 12.1 12.1 12.1 12.1 

H47 -0.9 -0.9 -0.9 2.2 6.8 9.3 9.2 8.8 9.8 9.8 9.8 9.8 

H48 -1.9 -1.9 -1.9 1.2 5.8 8.4 8.2 7.8 8.8 8.8 8.8 8.8 

H49 -0.8 -0.8 -0.8 2.3 6.9 9.5 9.3 9.0 9.9 9.9 9.9 9.9 

H50 -2.6 -2.6 -2.6 0.5 5.1 7.6 7.5 7.1 8.1 8.1 8.1 8.1 

H51 -3.1 -3.1 -3.1 0.0 4.5 7.1 7.0 6.6 7.5 7.5 7.5 7.5 

H52 -3.6 -3.6 -3.6 -0.5 4.1 6.6 6.5 6.1 7.1 7.1 7.1 7.1 

H53 -0.8 -0.8 -0.8 2.3 6.9 9.4 9.3 8.9 9.9 9.9 9.9 9.9 

H54 -0.9 -0.9 -0.9 2.2 6.7 9.3 9.2 8.8 9.8 9.8 9.8 9.8 

H55 -1.0 -1.0 -1.0 2.1 6.7 9.2 9.1 8.7 9.7 9.7 9.7 9.7 

H56 -1.0 -1.0 -1.0 2.1 6.7 9.3 9.1 8.7 9.7 9.7 9.7 9.7 

H57 -5.1 -5.1 -5.1 -2.0 2.6 5.2 5.0 4.6 5.6 5.6 5.6 5.6 

H58 -6.1 -6.1 -6.1 -3.0 1.6 4.1 4.0 3.6 4.6 4.6 4.6 4.6 

H59 -6.4 -6.4 -6.4 -3.3 1.2 3.8 3.7 3.3 4.2 4.2 4.2 4.2 

H60 1.7 1.7 1.7 4.8 9.4 12.0 11.8 11.5 12.4 12.4 12.4 12.4 

H61 2.1 2.1 2.1 5.2 9.8 12.3 12.2 11.8 12.8 12.8 12.8 12.8 

H62 1.4 1.4 1.4 4.5 9.1 11.7 11.5 11.1 12.1 12.1 12.1 12.1 

H63 -6.2 -6.2 -6.2 -3.1 1.5 4.0 3.9 3.5 4.5 4.5 4.5 4.5 

H64 4.0 4.0 4.0 7.1 11.7 14.2 14.1 13.7 14.7 14.7 14.7 14.7 

H65 -1.3 -1.3 -1.3 1.8 6.4 8.9 8.8 8.4 9.4 9.4 9.4 9.4 

H66 0.4 0.4 0.4 3.5 8.1 10.6 10.5 10.1 11.1 11.1 11.1 11.1 

H67 0.6 0.6 0.6 3.7 8.3 10.8 10.7 10.3 11.3 11.3 11.3 11.3 

H68 0.1 0.1 0.1 3.2 7.8 10.3 10.2 9.8 10.8 10.8 10.8 10.8 

H69 3.8 3.8 3.8 6.8 11.4 14.0 13.8 13.5 14.4 14.4 14.4 14.4 

H70 1.5 1.5 1.5 4.6 9.2 11.7 11.6 11.2 12.2 12.2 12.2 12.2 

H71 0.3 0.3 0.3 3.4 8.0 10.6 10.4 10.0 11.0 11.0 11.0 11.0 

H72 3.7 3.7 3.7 6.8 11.4 13.9 13.8 13.4 14.4 14.4 14.4 14.4 

H73 -0.6 -0.6 -0.6 2.5 7.1 9.7 9.5 9.1 10.1 10.1 10.1 10.1 

House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H74 4.4 4.4 4.4 7.5 12.1 14.6 14.5 14.1 15.1 15.1 15.1 15.1 

H75 -0.3 -0.3 -0.3 2.8 7.4 10.0 9.8 9.4 10.4 10.4 10.4 10.4 

H76 -0.2 -0.2 -0.2 2.9 7.4 10.0 9.9 9.5 10.5 10.5 10.5 10.5 

H77 1.0 1.0 1.0 4.1 8.7 11.2 11.1 10.7 11.7 11.7 11.7 11.7 

H78 3.8 3.8 3.8 6.9 11.5 14.0 13.9 13.5 14.5 14.5 14.5 14.5 

H79 -1.5 -1.5 -1.5 1.6 6.2 8.7 8.6 8.2 9.2 9.2 9.2 9.2 

H80 -0.8 -0.8 -0.8 2.3 6.9 9.4 9.3 8.9 9.9 9.9 9.9 9.9 

H81 1.3 1.3 1.3 4.4 9.0 11.5 11.4 11.0 12.0 12.0 12.0 12.0 

H82 -0.3 -0.3 -0.3 2.8 7.4 9.9 9.8 9.4 10.4 10.4 10.4 10.4 

H83 1.7 1.7 1.7 4.8 9.4 12.0 11.8 11.5 12.4 12.4 12.4 12.4 

H84 0.0 0.0 0.0 3.1 7.7 10.3 10.1 9.7 10.7 10.7 10.7 10.7 

H85 -1.3 -1.3 -1.3 1.8 6.4 8.9 8.8 8.4 9.4 9.4 9.4 9.4 

H86 0.4 0.4 0.4 3.5 8.1 10.6 10.5 10.1 11.1 11.1 11.1 11.1 

12.10.22 The unscaled cumulative predicted noise levels at the nearest residential properties are detailed in Table 12.40. 
The scaled cumulative predicted noise levels are shown in Table 12.41 for day and Table 12.42 for night-time 
periods respectively. The scaled cumulative predicted noise levels are different for day and night as Kilbraur, 
Kilbraur Extension and South Kilbraur have different limits for the two periods and the predicted noise levels have 
been scaled to these limits.  

12.10.23 The methodology used to calculate the cumulative predicted noise levels makes the assumption that the 
properties in question are downwind of all of the considered sites simultaneously, which is not the case in 
practice. These downwind cumulative predicted noise levels are conservative due to the reductions in noise that 
would be expected when a property is situated crosswind or upwind of a noise source. 

12.10.24 Figure 12.2 shows a cumulative noise contour plot calculated using the ISO 9613 Part 2 propagation model with 
no scaling applied. The plot is provided to illustrate the cumulative noise ‘footprint’ and should be considered 
indicative only. Where properties are located such that they cannot be downwind of all turbines simultaneously 
the footprint is conservative as explained above. 

Table 12.40: Unscaled Cumulative Predicted Noise Levels, dB(A) 

House 
ID 

Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 13.4 13.4 13.5 17.0 20.9 24.5 26.0 26.2 26.2 26.2 26.2 26.2 

H2 13.5 13.5 13.5 17.0 20.9 24.6 26.1 26.2 26.3 26.3 26.3 26.3 

H3 13.5 13.5 13.5 17.3 21.0 24.3 25.5 25.8 25.9 25.9 25.9 25.9 

H4 13.1 13.1 13.2 16.9 20.6 24.0 25.2 25.5 25.6 25.6 25.6 25.6 

H5 13.4 13.4 13.5 17.0 20.9 24.5 26.0 26.2 26.2 26.2 26.2 26.2 

H6 12.0 12.0 12.1 15.8 19.6 23.3 24.7 24.9 24.9 25.0 25.0 25.0 

H7 12.9 12.9 13.0 16.5 20.5 24.2 25.6 25.8 25.8 25.8 25.8 25.8 

H8 13.0 13.0 13.1 16.7 20.6 24.3 25.8 25.9 25.9 26.0 26.0 26.0 

H9 12.4 12.4 12.5 16.1 20.0 23.7 25.1 25.3 25.3 25.4 25.4 25.4 

H10 12.0 12.0 12.1 15.8 19.6 23.3 24.7 24.9 24.9 25.0 25.0 25.0 

H11 11.1 11.1 11.1 14.8 18.7 22.3 23.7 23.9 23.9 24.0 24.0 24.0 

H12 12.9 12.9 13.0 16.7 20.5 24.1 25.4 25.6 25.7 25.7 25.7 25.7 

H13 11.6 11.6 11.7 15.7 19.7 23.4 24.5 24.6 24.7 24.7 24.7 24.7 
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House 
ID 

Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H14 12.9 12.9 13.0 16.5 20.5 24.2 25.6 25.8 25.8 25.8 25.8 25.8 

H15 13.9 13.9 13.9 17.4 21.3 24.9 26.5 26.7 26.7 26.7 26.7 26.7 

H16 13.0 13.0 13.1 16.8 20.6 24.2 25.5 25.7 25.8 25.8 25.8 25.8 

H17 12.6 12.6 12.7 16.4 20.2 23.7 25.0 25.2 25.3 25.3 25.3 25.3 

H18 13.0 13.0 13.1 16.6 20.5 24.1 25.6 25.7 25.8 25.8 25.8 25.8 

H19 11.9 11.9 11.9 15.6 19.5 23.1 24.6 24.7 24.8 24.8 24.8 24.8 

H20 12.6 12.6 12.7 16.5 20.2 23.7 25.0 25.2 25.3 25.3 25.3 25.3 

H21 12.9 12.9 13.0 16.8 20.5 23.9 25.1 25.4 25.5 25.5 25.5 25.5 

H22 10.9 10.9 11.0 14.7 18.5 22.2 23.6 23.7 23.8 23.8 23.8 23.8 

H23 13.4 13.4 13.4 17.2 20.9 24.2 25.5 25.8 25.8 25.8 25.8 25.8 

H24 12.9 12.9 13.0 16.7 20.5 24.0 25.2 25.5 25.5 25.6 25.6 25.6 

H25 11.8 11.8 11.8 15.5 19.3 23.0 24.4 24.6 24.6 24.7 24.7 24.7 

H26 12.9 12.9 12.9 16.6 20.5 24.0 25.3 25.5 25.6 25.6 25.6 25.6 

H27 12.7 12.7 12.8 16.6 20.3 23.8 25.1 25.3 25.4 25.4 25.4 25.4 

H28 13.2 13.2 13.3 17.0 20.8 24.1 25.4 25.7 25.7 25.7 25.7 25.7 

H29 17.6 17.6 17.7 21.5 25.4 28.8 29.9 30.1 30.2 30.2 30.2 30.2 

H30 11.1 11.1 11.2 14.9 18.7 22.4 23.8 23.9 24.0 24.0 24.0 24.0 

H31 12.8 12.8 12.8 16.6 20.4 23.9 25.2 25.4 25.5 25.5 25.5 25.5 

H32 12.8 12.8 12.9 16.6 20.4 23.9 25.3 25.5 25.5 25.6 25.6 25.6 

H33 12.8 12.8 12.8 16.6 20.3 23.8 25.0 25.3 25.3 25.4 25.4 25.4 

H34 13.3 13.3 13.3 16.9 20.8 24.5 26.0 26.1 26.2 26.2 26.2 26.2 

H35 12.5 12.5 12.5 16.3 20.0 23.4 24.7 24.9 25.0 25.0 25.0 25.0 

H36 12.7 12.7 12.8 16.5 20.3 23.8 25.0 25.3 25.3 25.4 25.4 25.4 

H37 12.9 12.9 12.9 16.7 20.4 23.8 25.0 25.3 25.4 25.4 25.4 25.4 

H38 13.3 13.3 13.3 17.1 20.8 24.2 25.4 25.7 25.8 25.8 25.8 25.8 

H39 11.1 11.1 11.2 14.9 18.7 22.4 23.8 23.9 24.0 24.0 24.0 24.0 

H40 13.3 13.3 13.4 17.1 20.8 24.2 25.4 25.7 25.8 25.8 25.8 25.8 

H41 19.8 19.8 19.8 23.6 27.4 30.8 31.9 32.2 32.2 32.2 32.2 32.2 

H42 18.3 18.3 18.4 22.2 26.0 29.4 30.5 30.8 30.8 30.8 30.8 30.8 

H43 18.7 18.7 18.7 22.5 26.4 29.7 30.8 31.1 31.2 31.2 31.2 31.2 

H44 13.4 13.4 13.4 17.1 20.9 24.3 25.5 25.8 25.8 25.9 25.9 25.9 

H45 12.7 12.7 12.8 16.5 20.3 23.8 25.2 25.4 25.4 25.5 25.5 25.5 

H46 13.2 13.2 13.3 17.0 20.8 24.1 25.4 25.7 25.7 25.7 25.7 25.7 

H47 12.7 12.7 12.8 16.5 20.3 23.8 25.1 25.3 25.4 25.4 25.4 25.4 

H48 13.0 13.0 13.0 16.6 20.5 24.1 25.5 25.7 25.7 25.7 25.7 25.7 

H49 12.5 12.5 12.6 16.3 20.1 23.6 24.8 25.1 25.1 25.2 25.2 25.2 

H50 13.9 13.9 13.9 17.4 21.3 24.9 26.5 26.7 26.7 26.7 26.7 26.7 

H51 13.2 13.2 13.3 16.8 20.7 24.4 25.8 26.0 26.0 26.1 26.1 26.1 

H52 13.4 13.4 13.5 16.9 20.9 24.5 26.1 26.2 26.2 26.3 26.3 26.3 

H53 12.5 12.5 12.5 16.3 20.0 23.5 24.8 25.1 25.1 25.1 25.1 25.1 

H54 12.5 12.5 12.6 16.3 20.1 23.6 24.9 25.1 25.2 25.2 25.2 25.2 

House 
ID 

Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H55 13.0 13.0 13.0 16.8 20.6 24.1 25.4 25.6 25.7 25.7 25.7 25.7 

H56 12.6 12.6 12.7 16.4 20.2 23.7 25.0 25.2 25.3 25.3 25.3 25.3 

H57 12.7 12.7 12.8 16.3 20.2 23.9 25.4 25.6 25.6 25.6 25.6 25.6 

H58 11.3 11.3 11.4 15.0 18.9 22.5 24.0 24.1 24.2 24.2 24.2 24.2 

H59 11.8 11.8 11.9 15.5 19.4 23.1 24.5 24.7 24.7 24.8 24.8 24.8 

H60 13.1 13.1 13.2 16.9 20.6 24.0 25.2 25.5 25.6 25.6 25.6 25.6 

H61 13.4 13.4 13.5 17.3 20.9 24.3 25.5 25.8 25.8 25.9 25.9 25.9 

H62 13.2 13.2 13.3 17.0 20.7 24.1 25.4 25.7 25.7 25.7 25.7 25.7 

H63 11.5 11.5 11.6 15.3 19.1 22.8 24.2 24.4 24.4 24.5 24.5 24.5 

H64 18.2 18.2 18.3 22.1 25.9 29.3 30.4 30.7 30.7 30.8 30.8 30.8 

H65 12.8 12.8 12.9 16.6 20.4 23.9 25.3 25.5 25.5 25.6 25.6 25.6 

H66 12.5 12.5 12.6 16.3 20.1 23.5 24.7 25.0 25.0 25.1 25.1 25.1 

H67 12.9 12.9 13.0 16.8 20.5 23.9 25.1 25.4 25.5 25.5 25.5 25.5 

H68 13.0 13.0 13.0 16.8 20.6 24.0 25.3 25.5 25.6 25.6 25.6 25.6 

H69 18.3 18.3 18.4 22.2 26.0 29.4 30.5 30.8 30.8 30.8 30.8 30.8 

H70 13.4 13.4 13.4 17.2 20.9 24.3 25.5 25.8 25.9 25.9 25.9 25.9 

H71 12.5 12.5 12.5 16.3 20.0 23.4 24.6 24.9 25.0 25.0 25.0 25.0 

H72 18.1 18.1 18.2 22.0 25.9 29.2 30.4 30.6 30.6 30.6 30.6 30.6 

H73 12.7 12.7 12.7 16.5 20.3 23.7 25.0 25.2 25.3 25.3 25.3 25.3 

H74 17.7 17.7 17.8 21.6 25.5 28.9 30.0 30.2 30.3 30.3 30.3 30.3 

H75 13.0 13.0 13.0 16.8 20.6 24.0 25.3 25.5 25.6 25.6 25.6 25.6 

H76 12.9 12.9 12.9 16.7 20.5 24.0 25.2 25.4 25.5 25.5 25.5 25.5 

H77 13.0 13.0 13.1 16.9 20.6 24.0 25.2 25.5 25.6 25.6 25.6 25.6 

H78 20.0 20.0 20.0 23.8 27.6 30.9 32.1 32.4 32.4 32.4 32.4 32.4 

H79 12.8 12.8 12.8 16.5 20.3 23.9 25.2 25.4 25.5 25.5 25.5 25.5 

H80 12.5 12.5 12.5 16.3 20.0 23.5 24.8 25.1 25.1 25.1 25.1 25.1 

H81 13.3 13.3 13.4 17.1 20.8 24.2 25.5 25.8 25.8 25.8 25.8 25.8 

H82 12.8 12.8 12.9 16.7 20.4 23.9 25.2 25.4 25.4 25.5 25.5 25.5 

H83 13.1 13.1 13.2 16.9 20.6 24.0 25.2 25.5 25.6 25.6 25.6 25.6 

H84 13.0 13.0 13.1 16.8 20.6 24.1 25.3 25.5 25.6 25.6 25.6 25.6 

H85 12.9 12.9 13.0 16.7 20.5 24.0 25.4 25.6 25.6 25.7 25.7 25.7 

H86 12.5 12.5 12.6 16.3 20.1 23.5 24.7 25.0 25.0 25.1 25.1 25.1 

Table 12.41: Scaled Daytime Cumulative Predicted Noise Levels, dB(A) 

House 
ID 

Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 14.9 14.9 14.9 18.7 22.3 25.3 26.3 26.5 26.7 26.7 26.7 26.7 

H2 14.9 14.9 15.0 18.7 22.4 25.3 26.3 26.5 26.8 26.8 26.8 26.8 

H3 15.9 15.9 16.0 19.8 23.0 24.8 25.3 25.9 26.4 26.4 26.4 26.4 

H4 15.6 15.6 15.6 19.5 22.6 24.4 24.9 25.5 26.1 26.1 26.1 26.1 

H5 14.9 14.9 14.9 18.7 22.3 25.3 26.3 26.5 26.7 26.7 26.7 26.7 
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House 
ID 

Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H6 13.5 13.5 13.6 17.5 21.1 24.3 25.2 25.3 25.5 25.6 25.6 25.6 

H7 14.3 14.3 14.3 18.2 21.9 25.0 26.0 26.2 26.4 26.4 26.4 26.4 

H8 14.4 14.4 14.5 18.3 22.0 25.2 26.1 26.3 26.5 26.5 26.5 26.5 

H9 13.8 13.8 13.9 17.8 21.5 24.6 25.5 25.7 25.9 25.9 25.9 25.9 

H10 13.5 13.5 13.6 17.5 21.1 24.3 25.2 25.3 25.5 25.6 25.6 25.6 

H11 12.6 12.6 12.7 16.7 20.3 23.4 24.2 24.4 24.6 24.6 24.6 24.6 

H12 14.9 14.9 14.9 18.9 22.3 24.9 25.6 25.9 26.2 26.3 26.3 26.3 

H13 13.5 13.5 13.7 17.9 21.8 24.9 25.4 25.5 25.6 25.7 25.7 25.7 

H14 14.3 14.3 14.3 18.2 21.9 25.0 26.0 26.2 26.4 26.4 26.4 26.4 

H15 15.2 15.2 15.2 18.9 22.5 25.5 26.6 26.9 27.1 27.1 27.1 27.1 

H16 15.0 15.0 15.1 19.0 22.4 25.0 25.7 26.0 26.4 26.4 26.4 26.4 

H17 14.7 14.7 14.8 18.7 22.1 24.5 25.2 25.5 25.9 25.9 25.9 25.9 

H18 14.7 14.7 14.7 18.5 22.0 24.8 25.7 26.0 26.3 26.3 26.3 26.3 

H19 13.3 13.3 13.4 17.3 21.0 24.1 25.0 25.2 25.4 25.4 25.4 25.4 

H20 14.8 14.8 14.9 18.8 22.1 24.5 25.1 25.5 25.9 25.9 25.9 25.9 

H21 15.3 15.3 15.3 19.2 22.5 24.5 25.0 25.5 26.0 26.0 26.0 26.0 

H22 12.5 12.5 12.6 16.5 20.1 23.1 23.9 24.1 24.4 24.4 24.4 24.4 

H23 15.8 15.8 15.8 19.7 22.9 24.7 25.2 25.8 26.4 26.4 26.4 26.4 

H24 15.1 15.1 15.2 19.1 22.5 24.8 25.3 25.7 26.2 26.2 26.2 26.2 

H25 13.2 13.2 13.3 17.2 20.8 24.0 24.8 25.0 25.2 25.3 25.3 25.3 

H26 14.8 14.8 14.9 18.8 22.2 24.8 25.5 25.8 26.2 26.2 26.2 26.2 

H27 14.9 14.9 15.0 18.9 22.3 24.6 25.2 25.6 26.0 26.0 26.0 26.0 

H28 15.6 15.6 15.7 19.5 22.8 24.8 25.2 25.8 26.3 26.3 26.3 26.3 

H29 20.3 20.3 20.3 24.2 27.7 29.8 30.0 30.5 30.9 30.9 30.9 30.9 

H30 12.7 12.7 12.8 16.7 20.3 23.4 24.2 24.4 24.6 24.7 24.7 24.7 

H31 14.7 14.7 14.8 18.7 22.2 24.7 25.4 25.7 26.1 26.1 26.1 26.1 

H32 14.7 14.7 14.8 18.7 22.2 24.7 25.5 25.8 26.1 26.1 26.1 26.1 

H33 15.0 15.0 15.1 19.0 22.3 24.5 25.0 25.5 25.9 25.9 25.9 25.9 

H34 14.6 14.6 14.7 18.5 22.2 25.4 26.4 26.5 26.7 26.7 26.7 26.7 

H35 14.8 14.8 14.9 18.8 22.0 24.1 24.6 25.1 25.6 25.6 25.6 25.6 

H36 14.9 14.9 15.0 18.9 22.2 24.6 25.2 25.6 26.0 26.0 26.0 26.0 

H37 15.3 15.3 15.3 19.2 22.4 24.5 24.9 25.4 26.0 26.0 26.0 26.0 

H38 15.7 15.7 15.7 19.6 22.8 24.8 25.3 25.8 26.3 26.3 26.3 26.3 

H39 12.6 12.6 12.7 16.7 20.2 23.3 24.2 24.4 24.6 24.6 24.6 24.6 

H40 15.7 15.7 15.8 19.6 22.8 24.7 25.2 25.7 26.3 26.3 26.3 26.3 

H41 22.6 22.6 22.6 26.4 29.8 31.6 31.9 32.4 33.0 33.0 33.0 33.0 

H42 21.1 21.1 21.1 24.9 28.4 30.4 30.7 31.2 31.6 31.6 31.6 31.6 

H43 21.4 21.4 21.5 25.3 28.7 30.7 30.9 31.4 31.9 31.9 31.9 31.9 

H44 15.7 15.7 15.8 19.6 22.9 24.8 25.3 25.9 26.4 26.4 26.4 26.4 

H45 14.7 14.7 14.8 18.7 22.1 24.7 25.3 25.7 26.0 26.1 26.1 26.1 

H46 15.6 15.6 15.7 19.5 22.8 24.7 25.2 25.7 26.3 26.3 26.3 26.3 

House 
ID 

Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H47 14.7 14.7 14.8 18.7 22.1 24.6 25.2 25.6 26.0 26.0 26.0 26.0 

H48 14.7 14.7 14.7 18.5 22.0 24.8 25.6 25.9 26.2 26.2 26.2 26.2 

H49 14.6 14.6 14.7 18.6 22.0 24.3 24.9 25.3 25.7 25.8 25.8 25.8 

H50 15.2 15.2 15.2 18.9 22.5 25.5 26.6 26.9 27.1 27.1 27.1 27.1 

H51 14.7 14.7 14.8 18.5 22.2 25.1 26.1 26.3 26.5 26.6 26.6 26.6 

H52 14.8 14.8 14.9 18.5 22.2 25.3 26.3 26.5 26.7 26.7 26.7 26.7 

H53 14.5 14.5 14.6 18.5 21.9 24.3 24.9 25.3 25.7 25.7 25.7 25.7 

H54 14.6 14.6 14.7 18.6 22.0 24.4 25.0 25.4 25.8 25.8 25.8 25.8 

H55 14.9 14.9 15.0 18.9 22.4 24.9 25.6 25.9 26.3 26.3 26.3 26.3 

H56 14.7 14.7 14.8 18.7 22.1 24.5 25.2 25.5 25.9 25.9 25.9 25.9 

H57 14.0 14.0 14.1 17.9 21.6 24.7 25.7 25.9 26.1 26.1 26.1 26.1 

H58 12.8 12.8 12.9 16.8 20.4 23.5 24.3 24.5 24.8 24.8 24.8 24.8 

H59 13.2 13.2 13.3 17.2 20.9 24.0 24.9 25.1 25.3 25.3 25.3 25.3 

H60 15.6 15.6 15.6 19.5 22.6 24.4 24.9 25.5 26.1 26.1 26.1 26.1 

H61 15.9 15.9 16.0 19.9 23.0 24.7 25.1 25.7 26.4 26.4 26.4 26.4 

H62 15.6 15.6 15.7 19.5 22.7 24.6 25.1 25.7 26.2 26.2 26.2 26.2 

H63 13.0 13.0 13.1 17.1 20.7 23.8 24.6 24.8 25.0 25.1 25.1 25.1 

H64 20.9 20.9 21.0 24.8 28.3 30.3 30.6 31.1 31.5 31.5 31.5 31.5 

H65 14.8 14.8 14.8 18.7 22.2 24.8 25.5 25.8 26.1 26.1 26.1 26.1 

H66 14.9 14.9 14.9 18.8 22.1 24.1 24.6 25.1 25.6 25.6 25.6 25.6 

H67 15.3 15.3 15.3 19.2 22.5 24.6 25.1 25.6 26.1 26.1 26.1 26.1 

H68 15.2 15.2 15.3 19.2 22.6 24.8 25.3 25.8 26.2 26.2 26.2 26.2 

H69 21.1 21.1 21.1 25.0 28.4 30.4 30.7 31.2 31.6 31.6 31.6 31.6 

H70 15.8 15.8 15.8 19.7 22.9 24.8 25.3 25.9 26.4 26.4 26.4 26.4 

H71 14.8 14.8 14.9 18.8 22.0 24.1 24.6 25.1 25.6 25.6 25.6 25.6 

H72 20.8 20.8 20.9 24.7 28.2 30.3 30.5 31.0 31.5 31.4 31.4 31.4 

H73 14.8 14.8 14.9 18.8 22.2 24.5 25.1 25.5 25.9 25.9 25.9 25.9 

H74 20.4 20.4 20.4 24.3 27.8 29.9 30.1 30.6 31.1 31.1 31.1 31.1 

H75 15.1 15.1 15.2 19.1 22.5 24.9 25.4 25.8 26.2 26.3 26.3 26.3 

H76 15.1 15.1 15.2 19.1 22.5 24.8 25.3 25.7 26.2 26.2 26.2 26.2 

H77 15.4 15.4 15.5 19.3 22.6 24.6 25.1 25.6 26.1 26.1 26.1 26.1 

H78 22.8 22.8 22.8 26.6 30.0 31.9 32.1 32.7 33.2 33.2 33.2 33.2 

H79 14.7 14.7 14.7 18.6 22.1 24.7 25.4 25.7 26.1 26.1 26.1 26.1 

H80 14.5 14.5 14.6 18.5 21.9 24.3 24.9 25.3 25.7 25.7 25.7 25.7 

H81 15.7 15.7 15.7 19.6 22.8 24.8 25.3 25.8 26.4 26.4 26.4 26.4 

H82 15.0 15.0 15.1 19.0 22.4 24.7 25.3 25.7 26.1 26.1 26.1 26.1 

H83 15.6 15.6 15.6 19.5 22.6 24.4 24.9 25.5 26.1 26.1 26.1 26.1 

H84 15.2 15.2 15.3 19.2 22.6 24.9 25.4 25.8 26.2 26.3 26.3 26.3 

H85 14.8 14.8 14.9 18.8 22.2 24.8 25.5 25.9 26.2 26.2 26.2 26.2 

H86 14.9 14.9 14.9 18.8 22.1 24.1 24.6 25.1 25.6 25.6 25.6 25.6 
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Table 12.42: Scaled Night-time Cumulative Predicted Noise Levels, dB(A) 

House 
ID 

Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H1 14.9 14.9 14.9 18.7 22.5 25.7 26.6 26.7 27.0 27.0 27.0 27.0 

H2 14.9 14.9 15.0 18.7 22.5 25.8 26.7 26.8 27.0 27.0 27.0 27.0 

H3 15.9 15.9 16.0 19.8 23.5 26.2 26.5 26.6 27.2 27.2 27.2 27.2 

H4 15.6 15.6 15.6 19.5 23.1 25.8 26.2 26.2 26.8 26.8 26.8 26.8 

H5 14.9 14.9 14.9 18.7 22.5 25.7 26.6 26.7 27.0 27.0 27.0 27.0 

H6 13.5 13.5 13.6 17.5 21.3 24.6 25.4 25.5 25.7 25.7 25.7 25.7 

H7 14.3 14.3 14.3 18.2 22.0 25.3 26.3 26.3 26.5 26.5 26.5 26.5 

H8 14.4 14.4 14.5 18.3 22.1 25.5 26.4 26.4 26.7 26.7 26.7 26.7 

H9 13.8 13.8 13.9 17.8 21.6 24.9 25.8 25.9 26.1 26.1 26.1 26.1 

H10 13.5 13.5 13.6 17.5 21.3 24.6 25.4 25.5 25.7 25.7 25.7 25.7 

H11 12.6 12.6 12.7 16.7 20.4 23.7 24.5 24.5 24.8 24.8 24.8 24.8 

H12 14.9 14.9 14.9 18.9 22.6 25.6 26.2 26.3 26.7 26.7 26.7 26.7 

H13 13.5 13.5 13.7 17.9 21.8 25.1 25.6 25.6 25.8 25.8 25.8 25.8 

H14 14.3 14.3 14.3 18.2 22.0 25.3 26.3 26.3 26.5 26.6 26.6 26.6 

H15 15.2 15.2 15.2 18.9 22.7 26.0 27.0 27.1 27.3 27.3 27.3 27.3 

H16 15.0 15.0 15.1 19.0 22.7 25.7 26.3 26.4 26.8 26.8 26.8 26.8 

H17 14.7 14.7 14.8 18.7 22.4 25.4 25.9 26.0 26.4 26.4 26.4 26.4 

H18 14.7 14.7 14.7 18.5 22.3 25.4 26.2 26.3 26.6 26.6 26.6 26.6 

H19 13.3 13.3 13.4 17.3 21.1 24.4 25.2 25.3 25.6 25.6 25.6 25.6 

H20 14.8 14.8 14.9 18.8 22.5 25.4 25.9 25.9 26.4 26.4 26.4 26.4 

H21 15.3 15.3 15.3 19.2 22.9 25.7 26.1 26.1 26.7 26.7 26.7 26.7 

H22 12.5 12.5 12.6 16.5 20.3 23.5 24.3 24.4 24.6 24.7 24.7 24.7 

H23 15.8 15.8 15.8 19.7 23.3 26.1 26.4 26.5 27.1 27.1 27.1 27.1 

H24 15.1 15.1 15.2 19.1 22.8 25.7 26.2 26.2 26.7 26.7 26.7 26.7 

H25 13.2 13.2 13.3 17.2 21.0 24.3 25.1 25.2 25.4 25.4 25.4 25.4 

H26 14.8 14.8 14.9 18.8 22.5 25.5 26.1 26.2 26.6 26.6 26.6 26.6 

H27 14.9 14.9 15.0 18.9 22.6 25.5 26.0 26.1 26.5 26.5 26.5 26.5 

H28 15.6 15.6 15.7 19.5 23.2 26.0 26.3 26.4 27.0 27.0 27.0 27.0 

H29 20.3 20.3 20.3 24.2 28.1 30.9 31.1 31.1 31.6 31.6 31.6 31.6 

H30 12.7 12.7 12.8 16.7 20.5 23.8 24.5 24.6 24.8 24.9 24.9 24.9 

H31 14.7 14.7 14.8 18.7 22.4 25.5 26.0 26.1 26.5 26.5 26.5 26.5 

H32 14.7 14.7 14.8 18.7 22.4 25.5 26.1 26.2 26.5 26.6 26.6 26.6 

H33 15.0 15.0 15.1 19.0 22.7 25.5 26.0 26.0 26.5 26.5 26.5 26.5 

H34 14.6 14.6 14.7 18.5 22.4 25.7 26.6 26.7 26.9 26.9 26.9 26.9 

H35 14.8 14.8 14.9 18.8 22.4 25.2 25.6 25.7 26.2 26.3 26.3 26.3 

H36 14.9 14.9 15.0 18.9 22.6 25.5 26.0 26.0 26.5 26.5 26.5 26.5 

H37 15.3 15.3 15.3 19.2 22.9 25.6 26.0 26.1 26.6 26.6 26.6 26.6 

H38 15.7 15.7 15.7 19.6 23.2 26.0 26.4 26.5 27.0 27.0 27.0 27.0 

H39 12.6 12.6 12.7 16.7 20.4 23.7 24.5 24.5 24.8 24.8 24.8 24.8 

H40 15.7 15.7 15.8 19.6 23.3 26.0 26.4 26.4 27.0 27.0 27.0 27.0 

House 
ID 

Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H41 22.6 22.6 22.6 26.4 30.3 32.9 33.1 33.2 33.8 33.7 33.7 33.7 

H42 21.1 21.1 21.1 24.9 28.8 31.6 31.8 31.8 32.3 32.3 32.3 32.3 

H43 21.4 21.4 21.5 25.3 29.1 31.9 32.1 32.1 32.7 32.7 32.7 32.7 

H44 15.7 15.7 15.8 19.6 23.3 26.1 26.5 26.5 27.1 27.1 27.1 27.1 

H45 14.7 14.7 14.8 18.7 22.4 25.4 26.0 26.1 26.5 26.5 26.5 26.5 

H46 15.6 15.6 15.7 19.5 23.2 25.9 26.3 26.4 27.0 27.0 27.0 27.0 

H47 14.7 14.7 14.8 18.7 22.4 25.4 26.0 26.0 26.5 26.5 26.5 26.5 

H48 14.7 14.7 14.7 18.5 22.3 25.4 26.2 26.3 26.6 26.6 26.6 26.6 

H49 14.6 14.6 14.7 18.6 22.3 25.2 25.7 25.8 26.3 26.3 26.3 26.3 

H50 15.2 15.2 15.2 18.9 22.7 26.0 27.0 27.1 27.3 27.3 27.3 27.3 

H51 14.7 14.7 14.8 18.5 22.3 25.6 26.5 26.6 26.8 26.8 26.8 26.8 

H52 14.8 14.8 14.9 18.5 22.4 25.7 26.6 26.7 27.0 27.0 27.0 27.0 

H53 14.5 14.5 14.6 18.5 22.2 25.2 25.7 25.8 26.2 26.2 26.2 26.2 

H54 14.6 14.6 14.7 18.6 22.3 25.3 25.8 25.9 26.3 26.3 26.3 26.3 

H55 14.9 14.9 15.0 18.9 22.6 25.7 26.3 26.3 26.7 26.7 26.7 26.7 

H56 14.7 14.7 14.8 18.7 22.4 25.4 25.9 26.0 26.4 26.4 26.4 26.4 

H57 14.0 14.0 14.1 17.9 21.7 25.1 26.0 26.1 26.3 26.3 26.3 26.3 

H58 12.8 12.8 12.9 16.8 20.5 23.8 24.6 24.7 25.0 25.0 25.0 25.0 

H59 13.2 13.2 13.3 17.2 21.0 24.3 25.2 25.3 25.5 25.5 25.5 25.5 

H60 15.6 15.6 15.6 19.5 23.1 25.8 26.2 26.2 26.8 26.8 26.8 26.8 

H61 15.9 15.9 16.0 19.9 23.5 26.2 26.5 26.5 27.2 27.2 27.2 27.2 

H62 15.6 15.6 15.7 19.5 23.2 25.9 26.3 26.4 27.0 27.0 27.0 27.0 

H63 13.0 13.0 13.1 17.1 20.8 24.1 24.9 25.0 25.2 25.3 25.3 25.3 

H64 20.9 20.9 21.0 24.8 28.7 31.4 31.7 31.7 32.2 32.2 32.2 32.2 

H65 14.8 14.8 14.8 18.7 22.5 25.5 26.1 26.2 26.6 26.6 26.6 26.6 

H66 14.9 14.9 14.9 18.8 22.5 25.3 25.7 25.7 26.3 26.3 26.3 26.3 

H67 15.3 15.3 15.3 19.2 22.9 25.7 26.1 26.2 26.7 26.7 26.7 26.7 

H68 15.2 15.2 15.3 19.2 22.9 25.8 26.2 26.3 26.8 26.8 26.8 26.8 

H69 21.1 21.1 21.1 25.0 28.8 31.6 31.8 31.8 32.3 32.3 32.3 32.3 

H70 15.8 15.8 15.8 19.7 23.4 26.1 26.5 26.6 27.1 27.1 27.1 27.1 

H71 14.8 14.8 14.9 18.8 22.4 25.2 25.6 25.7 26.2 26.2 26.2 26.2 

H72 20.8 20.8 20.9 24.7 28.6 31.4 31.6 31.6 32.1 32.1 32.1 32.1 

H73 14.8 14.8 14.9 18.8 22.5 25.4 25.9 26.0 26.4 26.5 26.5 26.5 

H74 20.4 20.4 20.4 24.3 28.2 31.0 31.2 31.2 31.7 31.7 31.7 31.7 

H75 15.1 15.1 15.2 19.1 22.8 25.8 26.2 26.3 26.8 26.8 26.8 26.8 

H76 15.1 15.1 15.2 19.1 22.8 25.7 26.2 26.2 26.7 26.7 26.7 26.7 

H77 15.4 15.4 15.5 19.3 23.0 25.8 26.2 26.2 26.8 26.8 26.8 26.8 

H78 22.8 22.8 22.8 26.6 30.4 33.1 33.3 33.4 33.9 33.9 33.9 33.9 

H79 14.7 14.7 14.7 18.6 22.4 25.4 26.0 26.1 26.5 26.5 26.5 26.5 

H80 14.5 14.5 14.6 18.5 22.2 25.2 25.7 25.8 26.2 26.2 26.2 26.2 

H81 15.7 15.7 15.7 19.6 23.3 26.0 26.4 26.5 27.1 27.1 27.1 27.1 
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House 
ID 

Reference Wind Speed, Standardised v10 (ms-1) 

1 2 3 4 5 6 7 8 9 10 11 12 

H82 15.0 15.0 15.1 19.0 22.7 25.6 26.1 26.2 26.6 26.6 26.6 26.6 

H83 15.6 15.6 15.6 19.5 23.1 25.8 26.2 26.2 26.8 26.8 26.8 26.8 

H84 15.2 15.2 15.3 19.2 22.9 25.8 26.3 26.3 26.8 26.8 26.8 26.8 

H85 14.8 14.8 14.9 18.8 22.5 25.6 26.2 26.2 26.6 26.6 26.6 26.6 

H86 14.9 14.9 14.9 18.8 22.5 25.3 25.7 25.7 26.3 26.3 26.3 26.3 

Acoustic Acceptance Criteria 

12.10.25 As in the assessment of the Proposed Development alone, a fixed limit of 35 dB(A) is adopted for the cumulative 
assessment as per the recommendations of ETSU-R-97. 

Cumulative Acoustic Assessment 

12.10.26 The unscaled cumulative predicted noise levels at all of the nearest neighbours are below 35 dB(A), with a 
minimum margin of -2.6 dB(A). The maximum unscaled cumulative predicted noise level of 32.4 dB(A) occurs at 
H78. Chart 12.1 (see Technical Appendix 12.4 for all charts) shows the contribution from each of the wind farms 
considered in the unscaled cumulative assessment at this property. 

12.10.27 The maximum scaled cumulative predicted noise level occurs at H78 and is 33.2 dB(A) during the day and 
33.9 dB(A) at night. The 35 dB(A) criteria is therefore met by a margin of -1.8 dB(A) during the day and -1.1 dB(A) 
at night. Chart 12.2 and Chart 12.3 show the contribution from each of the wind farms considered in the scaled 
cumulative assessment at this property for day and night-time periods.   

Directional Assessment 

12.10.28 As downwind cumulative predicted noise levels are known to be conservative for wind directions where a 
property isn’t downwind of all of the turbines being considered, directional attenuation factors can be accounted 
for in order to calculate more realistic cumulative noise levels. 

12.10.29 The directional attenuation factors adopted are detailed in Table 12.43. These are consistent with the 
recommendations of the IoA GPG, with reductions in noise of 2 dB(A) when a receiver is crosswind, and 10 dB(A) 
when a receiver is upwind of a noise source respectively and a polynomial interpolation in the intermediate 
directions. The IoA GPG goes on to state that such reductions would only come into play gradually at distances of 
between five and ten tip heights. As such, the attenuation factors applied have been adjusted by the separation 
distance between the source and receiver accordingly. 

Table 12.43: Directional Attenuation 

Directional Offset from 
Directly Downwind (˚) 

Directional Attenuation 
Factor (dB) 

0 0.0 

30 0.0 

60 0.0 

90 -2.0 

120 -6.7 

150 -9.3 

180 -10 

210 -9.3 

240 -6.7 

270 -2.0 

300 0.0 

330 0.0 

12.10.30 The unscaled cumulative predicted noise levels by direction for H78 are shown in Table 12.44 and Chart 12.4 for 
a standardised 10m wind speed of 10ms-1. The maximum cumulative predicted noise level decreases from 
32.4 dB(A) in the downwind assessment to 32.0 dB(A) in the directional assessment. This noise level is only 
predicted to occur in the 300˚ direction sector with the cumulative level reducing to 31.9 dB(A) in the 330˚   sector 
and 30.9 dB(A) in the 270˚ sector with even greater reductions in other sectors. 

Table 12.44: Unscaled Directional Cumulative Predicted Noise Levels at H78, dB(A) 

Sector (˚) Kintradwell Gordonbush 
Gordonbush 

Extension 
Kilbraur 

Kilbraur 
Extension 

South 
Kilbraur 

Cumulative 

0 22.0 24.3 25.3 23.6 17.6 6.0 30.3 

30 22.0 24.3 25.3 20.2 14.1 3.5 29.6 

60 22.0 24.3 25.3 18.9 12.7 2.9 29.4 

90 22.0 24.2 24.6 19.2 12.9 3.8 29.1 

120 22.0 20.6 20.0 21.2 14.8 6.6 27.3 

150 20.1 16.5 16.6 25.4 18.9 11.3 28.0 

180 15.6 14.6 15.4 28.9 22.7 12.9 30.3 

210 12.8 14.4 15.6 28.9 22.7 12.9 30.2 

240 12.1 15.9 17.7 28.9 22.7 12.9 30.4 

270 12.8 19.4 21.9 28.9 22.7 12.9 30.9 

300 15.6 23.8 25.3 28.9 22.7 12.9 32.0 

330 20.2 24.3 25.3 28.3 22.2 10.6 31.9 

12.10.31 The scaled daytime cumulative predicted noise levels by direction for H78 are shown in Table 12.45 and Chart 
12.5 for a standardised 10m wind speed of 10ms-1. The maximum cumulative predicted noise level decreases 
from 33.2 dB(A) in the downwind assessment to 32.8 dB(A) in the directional assessment. This noise level is only 
predicted to occur in the 300˚ and 330˚ direction sectors with the cumulative level reducing to 31.4 dB(A) in the 
270˚ and 0˚ sectors with even greater reductions in other sectors. 

Table 12.45: Scaled Daytime Directional Cumulative Predicted Noise Levels at H78, dB(A) 

Sector (˚) Kintradwell Gordonbush 
Gordonbush 

Extension 
Kilbraur 

Kilbraur 
Extension 

South 
Kilbraur 

Cumulative 

0 22.0 26.1 27.1 23.7 17.7 6.1 31.4 

30 22.0 26.1 27.1 20.3 14.2 3.6 30.8 

60 22.0 26.1 27.1 19.0 12.8 3.0 30.7 

90 22.0 26.0 26.4 19.3 13.0 3.9 30.4 

120 22.0 22.4 21.8 21.3 15.0 6.7 28.2 

150 20.1 18.3 18.4 25.5 19.0 11.4 28.4 

180 15.6 16.4 17.1 29.0 22.8 13.0 30.5 

210 12.8 16.2 17.4 29.0 22.8 13.0 30.5 

240 12.1 17.6 19.5 29.0 22.8 13.0 30.6 

270 12.8 21.2 23.7 29.0 22.8 13.0 31.4 

300 15.6 25.6 27.1 29.0 22.8 13.0 32.8 

330 20.2 26.1 27.1 28.4 22.3 10.7 32.8 

12.10.32 The scaled night-time cumulative predicted noise levels by direction for H78 are shown in Table 12.46 and Chart 
12.6 for a standardised 10m wind speed of 10ms-1. The maximum cumulative predicted noise level decreases 
from 33.9 dB(A) in the downwind assessment to 33.6 dB(A) in the directional assessment. This noise level is only 
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predicted to occur in the 300˚ direction sector with the cumulative level reducing to 33.5 dB(A) in the 330˚ sector 
and 32.5 dB(A) in the 270˚ sector with even greater reductions in other sectors. 

Table 12.46: Scaled Night-time Directional Cumulative Predicted Noise Levels at H78, dB(A) 

Sector (˚) Kintradwell Gordonbush 
Gordonbush 

Extension 
Kilbraur 

Kilbraur 
Extension 

South 
Kilbraur 

Cumulative 

0 22.0 26.1 27.1 25.2 19.2 7.6 31.8 

30 22.0 26.1 27.1 21.8 15.7 5.1 31.0 

60 22.0 26.1 27.1 20.5 14.3 4.5 30.9 

90 22.0 26.0 26.4 20.8 14.5 5.4 30.6 

120 22.0 22.4 21.8 22.8 16.4 8.2 28.6 

150 20.1 18.3 18.4 27.0 20.5 12.9 29.4 

180 15.6 16.4 17.1 30.5 24.3 14.5 31.9 

210 12.8 16.2 17.4 30.5 24.3 14.5 31.8 

240 12.1 17.6 19.5 30.5 24.3 14.5 32.0 

270 12.8 21.2 23.7 30.5 24.3 14.5 32.5 

300 15.6 25.6 27.1 30.5 24.3 14.5 33.6 

330 20.2 26.1 27.1 29.9 23.8 12.1 33.5 

12.10.33 The difference made to the unscaled cumulative predicted noise levels due to the introduction of the Proposed 
Development is illustrated in Table 12.47 and Chart 12.7. Data is presented by direction for H78 for a standardised 
10m wind speed of 10ms-1. The maximum change in noise level of 1.5 dB(A) is predicted to occur in the 120˚ 
direction sector. This is the sector with the lowest cumulative predicted noise level. In all other direction sectors 
the change in cumulative noise level due to the introduction of the Proposed Development is less than 1 dB(A). 

Table 12.47: Difference in Unscaled Cumulative Predicted Noise Levels, dB(A) 

Sector (˚) Cumulative 
Without 

Kintradwell 
Difference 

0 30.3 29.6 0.7 

30 29.6 28.7 0.8 

60 29.4 28.5 0.9 

90 29.1 28.2 0.9 

120 27.3 25.8 1.5 

150 28.0 27.2 0.8 

180 30.3 30.2 0.1 

210 30.2 30.2 0.1 

240 30.4 30.3 0.1 

270 30.9 30.9 0.1 

300 32.0 31.9 0.1 

330 31.9 31.6 0.3 

12.10.34 The difference made to the scaled daytime cumulative predicted noise levels due to the introduction of the 
Proposed Development is illustrated in Table 12.48 and Chart 12.8. Data is presented by direction for H78 for a 
standardised 10m wind speed of 10ms-1. The maximum change in noise level of 1.2 dB(A) is predicted to occur in 
the 120˚ direction sector. This is the sector with the lowest cumulative predicted noise level. In all other direction 
sectors the change in cumulative noise level due to the introduction of the Proposed Development is 0.7 dB(A) 
or less. 

Table 12.48: Difference in Scaled Daytime Cumulative Predicted Noise Levels, dB(A) 

Sector (˚) Cumulative 
Without 

Kintradwell 
Difference 

0 31.4 30.9 0.5 

30 30.8 30.2 0.6 

60 30.7 30.1 0.6 

90 30.4 29.8 0.7 

120 28.2 26.9 1.2 

150 28.4 27.7 0.7 

180 30.5 30.4 0.1 

210 30.5 30.4 0.1 

240 30.6 30.6 0.1 

270 31.4 31.3 0.1 

300 32.8 32.7 0.1 

330 32.8 32.5 0.2 

12.10.35 The difference made to the scaled night-time cumulative predicted noise levels due to the introduction of the 
Proposed Development is illustrated in Table 12.49 and Chart 12.9. Data is presented by direction for H78 for a 
standardised 10m wind speed of 10ms-1. The maximum change in noise level of 1.1 dB(A) is predicted to occur in 
the 120˚ direction sector. This is the sector with the lowest cumulative predicted noise level. In all other direction 
sectors the change in cumulative noise level due to the introduction of the Proposed Development is 0.6 dB(A) 
or less. There is no (to one decimal place) increase in the cumulative predicted noise level in the 240˚ and 270˚ 
sectors. 

Table 12.49: Difference in Scaled Night-time Cumulative Predicted Noise Levels, dB(A) 

Sector (˚) Cumulative 
Without 

Kintradwell 
Difference 

0 31.8 31.3 0.5 

30 31.0 30.5 0.6 

60 30.9 30.3 0.6 

90 30.6 29.9 0.6 

120 28.6 27.5 1.1 

150 29.4 28.8 0.5 

180 31.9 31.8 0.1 

210 31.8 31.8 0.1 

240 32.0 31.9 0.0 

270 32.5 32.5 0.0 

300 33.6 33.6 0.1 

330 33.5 33.3 0.2 

Exposure Assessment 

12.10.36 In addition to the assessment of predicted noise levels against noise limits, an assessment of the amount of the 
time that H78 would be downwind of the sites considered in the cumulative assessment with and without the 
Proposed Development has also been made. The results of this assessment, shown in Table 12.50, allow the 
reader to gauge the increase in exposure due to the introduction of the Proposed Development. The table shows 
the percentage of the time that H78 is expected to be downwind for a given site or combination of sites. 
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Table 12.50: Cumulative Exposure Assessment at H78, dB(A) 

Sites Considered Time Downwind 

Kintradwell 33% 

Gordonbush & 
Gordonbush Extension 

20% 

Kilbraur, Kilbraur 
Extension & South Kilbraur 

53% 

Cumulative 93% 

Cumulative without 
Kintradwell 

73% 

12.10.37 For the purposes of this assessment a property is defined as being downwind of a given site in the direction 
sectors where the maximum noise levels are predicted when noise levels due to the site are calculated by 
direction prior to any scaling. Table 12.44 shows this to be the case in the 0-120˚ sectors for the Proposed 
Development, 330-60˚ sectors for Gordonbush & Gordonbush Extension and 180-300˚ sectors for Kilbraur, 
Kilbraur Extension & South Kilbraur. This, along with the cumulative results, is shown in graphical form in Chart 
12.10.   

12.10.38 The long-term wind rose shown in Table 12.51 is then used to determine the percentage of the time that the 
wind is expected to come from the identified sectors. Table 12.50 indicates that the change in exposure level due 
to the introduction of the Proposed Development is 20%. That said, the noise levels due to Gordonbush and 
Gordonbush Extension are only slightly less than the maximum downwind levels in the 90˚ sector. If H78 is 
deemed to be downwind of Gordonbush and Gordonbush Extension in the 90˚ sector then the increase in 
exposure due to the introduction of the Proposed Development would reduce to 12%. This is the amount of the 
time that the wind is expected to be from the 120˚ sector. The Proposed Development only adding this sector to 
the overall exposure at H78 is arguably more consistent with the changes in cumulative noise level due to the 
introduction of the Proposed Development seen in Table 12.47, Table 12.48 and Table 12.49.   

Table 12.51: Expected Long-Term Wind Rose, dB(A) 

Sector (˚) Frequency 

0 7% 

30 3% 

60 3% 

90 8% 

120 12% 

150 7% 

180 7% 

210 8% 

240 10% 

270 17% 

300 10% 

330 8 %   

Conclusions 

12.10.39 The cumulative acoustic assessment showed that the noise limits recommended by ETSU R-97 are predicted to 
be met during both day and night-time periods. 

12.10.40 The directional assessment illustrated the conservatism of a downwind cumulative assessment and quantified 
the reduced noise levels that would be expected in practice. It also highlighted the small changes in the 
cumulative wind farm noise level due to the introduction of the Proposed Development. 

12.10.41 The exposure assessment determined the increase in the percentage of the time that the properties at 
Gordonbush would be downwind of a wind turbine due to the introduction of the Proposed Development. 

12.10.42 In summary, whilst there would be some increase in exposure, when the magnitude of the cumulative noise levels 
and the change in cumulative noise level due to the introduction of the Proposed Development are considered, 
there are not expected to be any significant effects.  

12.11 Mitigation  

Construction Noise 

12.11.1 For all activities, measures would be taken to reduce noise levels with due regard to practicality and cost as per 
the concept of ‘best practicable means’ as defined in Section 72 of the Control of Pollution Act 1974. 

12.11.2 BS 5228-1:2009 states that the ‘attitude of the contractor’ is important in minimising the likelihood of complaints 
and therefore consultation with the local authority and Community Liaison Group should occur along with letter 
drops to inform residents of intended activity. Non-acoustic factors, which influence the overall level of 
complaints such as mud on roads and dust generation, would also be controlled through construction practices 
adopted on the site. 

12.11.3 Furthermore, the following noise mitigation options could be implemented where appropriate: 

▪ consideration would be given to noise emissions when selecting plant and equipment to be used on site; 

▪ all equipment should be maintained in good working order and fitted with the appropriate silencers, mufflers 

or acoustic covers where applicable; 

▪ stationary noise sources would be sited as far away as reasonably possible from residential properties; and 

▪ The movement of vehicles to and from the site would be controlled and employees instructed to ensure 

compliance with the noise control measures adopted. 

12.11.4 Site operations would be limited to 0700-1900 Monday to Saturdays except during turbine erection and 
commissioning or during periods of emergency work.  Should it be considered necessary to reduce noise levels 
from the conservative predicted levels to adhere to the 55 dB(A) target level for Saturdays 1300-1900, the 
following mitigation measures would be considered:  

▪ Reduce the number of construction activities occurring simultaneously;  

▪ Restrict the distance of construction activity from nearby properties during these times; and 

▪ Reduce construction traffic as appropriate. 

12.11.5 The temporary increase of construction noise above the 65 dB(A) daytime target level at H50 could be mitigated 
through the use of acoustic barriers if required although it is noted that the occupant of this property is a financial 
beneficiary of the Proposed Development. 

12.11.6 There are many strategies to reduce construction noise by the limitation of activities that would result in 
predicted noise levels being lower than the specified target. Any such measures should be considered adequate 
and the mitigation adopted should not be limited to the measures proposed. 

12.11.7 With specific regard to blasting, it is proposed that the following mitigation measures are implemented: 

▪ good practice on blasting, as recommended by Planning Advice Note (PAN) 50 ‘Controlling the environmental 

effects of surface mineral workings’ (Scottish Government, 1996) shall be followed; 

▪ the vibration and air overpressure reduction methods outlined in Section 8.6.9.2 of BS 5228-2:2009 shall be 

adhered to where appropriate; 

▪ advance warning shall be given to nearby residents;  

▪ blasting should only occur between the hours of 0800-1800 on Mondays-Fridays or between the hours of 

0800-1300 on Saturdays; and 
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▪ no more than three blasts per day should occur. 

12.11.8 Depending upon the charge sizes required it may be prudent to perform trial blasts with smaller amounts of 
explosive and measure vibration magnitudes at various distances to more accurately determine how vibration 
propagates at the site. 

Operational Noise  

12.11.9 One of the key constraints and considerations in designing the layout of the turbines was the minimisation of 
potential noise impacts at the nearest residential receptors. As such the turbine layout was designed to ensure 
that there is an adequate separation distance between any of the proposed turbines and the nearest residential 
property. 

12.11.10 Due to this consideration of the noise impacts in the design of the wind farm, embedding mitigation measures in 
the turbine layout, no applied mitigation measures are required for the operation of the proposed turbines as 
noise levels due to the Proposed Development are below noise limits derived in accordance with ETSU-R-97. 

12.11.11 It is worth noting that the operation of modern turbines may be altered by changing the pitch of the wind turbine 
blades resulting in a trade-off between power production and noise reduction. Operating turbines in such a noise-
reduced mode would provide a potential mechanism for reducing the level of noise experienced at nearby 
residential properties but the acoustic assessment of the Proposed Development, undertaken in accordance with 
best practice guidance that is considered robust, demonstrates that this is not required. 

12.11.12 If planning permission is granted for the Proposed Development, planning conditions can be proposed to provide 
a degree of protection to nearby residents in the form of limits relating to noise level and tonality.   

12.11.13 Technical Appendix 12.5 contains a set of conditions that the Applicant considers appropriate. 

12.12 Residual Effects 

Construction 

12.12.1 There may be a temporary increase above the 65 dB(A) criteria noise level due to construction of the site access 
track near H50, but this is only when this activity is at its closest. There may be an increase above the 55 dB(A) 
criteria level for Saturdays 1300-1900 although this can be mitigated by restricting the activities that are allowed 
to take place as necessary. At all other times predicted noise from worst-case combination of increased traffic 
and site construction noise would not exceed relevant criteria and therefore no significant residual effects are 
expected.  

Operational   

12.12.2 The acoustic assessment demonstrates that predicted noise levels at all residential properties do not exceed the 
derived noise limits across all wind speeds. This should not be interpreted to mean that wind farm operational 
noise would be inaudible (or masked by background noise) under all conditions, but that the levels of noise are 
acceptable under ETSU R 97 and associated guidance.  No significant residual effects are therefore expected. 

12.13 Summary 
12.13.1 A construction noise assessment carried out in accordance with BS 5228 1:2009 “Noise control on construction 

and open sites Part 1 - Noise” found that construction noise levels are predicted to temporarily exceed 
construction noise criteria at nearby properties although appropriate mitigation measures have been identified. 

12.13.2 Vibration and air overpressure due to blasting are not expected to have a significant residual effect on nearby 
residents should the mitigation measures described within be adopted. 

12.13.3 The acoustic impact for the operation of the Proposed Development on nearby residential properties has been 
assessed in accordance with the guidance on wind farm noise as issued in the DTI publication “The Assessment 
and Rating of Noise from Wind Farms”, otherwise known as ETSU-R-97, and Institute of Acoustics Good Practice 
Guide (IoA GPG), as recommended for use by relevant planning policy and agreed with The Highland Council 
Environmental Health Department.    

12.13.4 The predicted operational noise levels are within noise limits derived in accordance with ETSU-R-97 at all 
properties at all considered wind speeds when the Proposed Development is considered on its own and 
cumulatively with the existing Gordonbush, consented Gordonbush Extension, existing Kilbraur, existing Kilbraur 
Extension and proposed South Kilbraur schemes.  Residual noise effects from the operation of the Proposed 
Development have therefore been found to be not significant. 

12.13.5 The likely effect of the Proposed Development, along with the mitigation proposed and any residual impact, is 
summarised in Table 12.52 and Table 12.53. 

Table 12.52: Summary of Effects 

Description of 
Effect 

Significance of Potential Effect 

Mitigation Measure 

Significance of Residual Effect 

Significance 
Beneficial/ 

Adverse 
Significance 

Beneficial/ 
Adverse 

Construction 

Loss of 
residential 

amenity due 
to 

construction 
or traffic noise 

Moderate and 
not significant 

Adverse 

Noise mitigation 
measures would be 

implemented as part of 
the Construction and 

Environmental 
Management Plan 

which would be 
required to be agreed 

as a condition of 
consent. 

Minor and 
not 

significant 
Adverse 

Due regard for ‘best 
practicable means’ 

(defined by Section 72 
of the Control of 

Pollution Act 1974). 

A range of noise 
mitigation measures are 

proposed for the 
construction phase in 

accordance with 
measures outlined in BS 

5228-1:2009.  

Site operations to be 
limited to 0700-1900 
Monday to Saturday 

(except during turbine 
erection and 

commissioning/ periods 
of emergency work). 
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Description of 
Effect 

Significance of Potential Effect 

Mitigation Measure 

Significance of Residual Effect 

Significance 
Beneficial/ 

Adverse 
Significance 

Beneficial/ 
Adverse 

Blasting specific 
mitigation measures 

consistent with PAN 50 
and BS 5228-2:2009. 

Operation 

Loss of 
residential 

amenity due 
to operational 

noise 

Negligible and 
not significant 

Adverse 

Not required as wind 
farm meets noise limits 

specified by relevant 
guidance such that 

there is an absence of 
significant effects. 

Negligible 
and not 

significant 
Adverse 

Decommissioning 

Loss of 
residential 

amenity 
during works 

to 
decommission 

site 

Moderate and 
not significant 

Adverse 

Mitigation measures in 
line with those 

employed during 
construction. 

Minor and 
not 

significant 
Adverse 

Table 12.53: Summary of Cumulative Effects 

Effect Cumulative Developments 
Significance of Cumulative Effect 

Significance Beneficial/ Adverse 

Loss of residential amenity 
due to construction or 

traffic noise 

Gordonbush, Gordonbush 
Extension, Kilbraur, 

Kilbraur Extension & South 
Kilbraur 

Minor and 
not 

significant 
Adverse 

Loss of residential amenity 
due to operational noise 

Minor and 
not 

significant 
Adverse 

Loss of residential amenity 
during decommissioning 

works 

Minor and 
not 

significant 
Adverse 
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13 Aviation 

13.1 Executive Summary 
13.1.1 This chapter considers the potential impacts upon aviation and radar arising from the construction, operation 

and decommissioning of the Proposed Development. 

13.1.2 It assesses potential impacts upon civil aviation assets including both Wick Airport to the north and Inverness 
Airport to the south. 

13.1.3 The chapter outlines the potential impacts upon military aviation and radar.  In particular, potential impacts on 
the Primary Surveillance Radar at RAF Lossiemouth and potential mitigation measures identified to address these. 

13.1.4 Following the implementation of mitigation, it is concluded that the Proposed Development would not have any 
residual effects on aviation. 

13.2 Introduction 
13.2.1 This chapter considers the potential impacts upon aviation and radar arising from the construction, operation 

and decommissioning of the Proposed Development 

13.2.2 The assessment identifies and considers the potential effects that the Proposed Development may have on 
civilian and military aviation and air safeguarding and, if required, the mitigation measures proposed to prevent, 
reduce or offset any potential adverse effects where possible. The assessment is based on an evaluation of 
existing data sources and desk studies, and consultation with key stakeholders. 

13.2.3 The effects of wind turbines on aviation interests are well known but the primary concern is one of safety. The 
two principle scenarios that can lead to effects on the operations of aviation stakeholders are: 

▪ physical obstruction: wind turbines can present a physical obstruction at or close to an aerodrome or in the 

military low flying environment, which itself presents a health and safety risk or otherwise requires changes 

to flight routes in the area which brings about other operational effects; and 

▪ radar/air traffic services (ATS): wind turbine clutter appearing on a radar display can affect the safe provision 

of ATS as it can mask unidentified aircraft from the air traffic controller and/or prevent them from accurately 

identifying aircraft under control. In some cases, radar reflections from wind turbines can affect the 

performance of the radar system itself. 

13.2.4 In this context the scope of this chapter is to consider the impact of the Proposed Development on aviation 
stakeholders, including airports and other airfields, radar systems and air space users. 

13.2.5 In the UK aviation stakeholders fall into two broad categories: 

▪ civil aviation interests including commercial airports and airspace users and recreational airfields and airspace 

users; and 

▪ military aviation interests. 

13.2.6 This chapter considers civil and military stakeholder aviation obstruction lighting requirements. 

13.3 Assessment Guidelines 
13.3.1 This chapter has been prepared with reference to CAA Civil Aviation Publication (CAP) 764, Policy and Guidelines 

on Wind Turbines (CAA, 2016).  This is the primary guidance in relation to the assessment of wind turbines on 
aviation in the UK. 

13.4 Consultation 
13.4.1 Consultations with relevant aviation stakeholders has been undertaken throughout the progression of the 

Proposed Development.  Details of this consultation is described in Table 13.1. 

Table 13.1 – Aviation Stakeholder Consultation  

Organisation Date Response 

Defence Infrastructure 

Organisation (DIO) 

May 2016 DIO stated that the initial (37no.) turbine layout would 

be detectable by the RAF Lossiemouth Radar. 

The response highlighted potential visible or infrared 

lighting requirements. 

DIO February 2018 Confirmation of the DIO position of May 2016. 

Aberdeen International Airport August 2019 Confirmed no objection and no further consultation 

requirement. 

Glasgow Prestwick Airport August 2019 Confirmed no objection and no further consultation 

requirement. 

Glasgow Airport August 2019 Confirmed no objection and no further consultation 

requirement. 

NATS Safeguarding August 2019 No objection. 

Edinburgh Airport August 2019 No objection. 

DIO September 

2019 

Consultation received as part of the Scoping process 

based on 22no. turbines. 

Confirmed that DIO predict an unacceptable impact 

upon the ATC radar at RAF Lossiemouth. 

Highlighted the requirement for omni-directional visible 

red lighting and infrared lighting. 

Highlands and Islands Airports 

Ltd (HIAL) 

September 

2019 

No objection as the Proposed Development would not 

infringe the safeguarding surfaces for Inverness or Wick 

Airports. 

SG Energy Consents Unit October 2019 It is recommended by the Scottish Minsters that the 

Company has discussions with Defence Infrastructure 

Organisation (Ministry of Defence) to agree mitigation 

schemes to overcome the interference the turbines of 

the proposed Development will have on the ATC radar 

used by RAF Lossiemouth. Discussions at the earliest 

stage will assist in early resolution being negotiated.” 

DIO May 2020 Engagement with DIO that confirmed that the proposed 

radar mitigation is acceptable provided the design of the 

Proposed Development does not change significantly 

prior to making the full application for consent. 

DIO July 2020 Confirmation that visible omni-directional lighting is not 

required for the final 15 turbine layout. 
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13.5 Assessment Methodology and Significance Criteria 

Study Area 

13.5.1 Consideration is given to aviation infrastructure that is within operational range of the Proposed Development. 
Operational range varies with the type of infrastructure but broadly includes regional and military airports 
operating radar within 30 kilometres (km) of the Proposed Development, non-radar aerodromes within 17km, 
parachute drops zones within 3km, military Air Defence Radar (ADR) and en-route radar systems up to 100km of 
the site (dependent on operational range). 

Desk Study 

13.5.2 The Applicant has a dedicated aviation manager who has provided input to the Proposed Development since its 
inception.  This has included: 

▪ civil and military radar line of sight (LoS) analysis; 

▪ review relevant aviation charts; 

▪ review of military low flying charts; and 

▪ general aviation advice based on prevailing civil and aviation issues. 

Significance Criteria 

13.5.3 Significance criteria for aviation impacts are typically difficult to establish; they are not strictly based on the 
sensitivity of the receptor or magnitude of change but on whether the industry regulations for safe obstacle 
avoidance or radar separation (from radar clutter) can be maintained in the presence of the wind turbines. 

13.5.4 Any anticipated impact upon aviation stakeholders which results in restricted operations is therefore considered 
to be of significance. 

Requirements for Mitigation 

13.5.5 Planning Advice Note 1/2013: Environmental Impact Assessment (PAN1/2013) describes mitigation as a hierarchy 
of measures: prevention, reduction, compensatory (offset) measures. Prevention and reduction measures can be 
achieved through design, whilst compensatory measures can offset impacts that have not been prevented or 
reduced through design. 

Assessment of Residual Effect Significance 

13.5.6 The assessment of the significance of residual effects takes into account the mitigation proposed and the 
effectiveness of that mitigation to avoid, reduce or offset the predicted effects. 

Limitations to Assessment 

13.5.7 The assessment has been undertaken using the information readily available at the time of writing.   

13.6 Baseline Conditions 

Civil Aviation  

13.6.1 The Proposed Development is approximately 60km north of Inverness Airport. 

13.6.2 The Proposed Development is approximately 62km south-west of Wick Airport. 

13.6.3 Neither Inverness Airport or Wick Airport has raised any concerns regarding potential effects of the Proposed 
Development and accordingly are not considered any further in this assessment. 

Military Aviation 

13.6.4 RAF Lossiemouth is located approximately 53km to the south-east of the Proposed Development. 

13.6.5 The DIO has indicated that the Proposed Development will have an unacceptable impact upon the existing ATC 
radar at RAF Lossiemouth as the radar head at RAF Lossiemouth has LoS to all turbines at the Proposed 
Development. 

13.6.6 As part of the Ministry of Defence’s (MoD) Project Marshall, to replace military radar throughout the UK, a new 
primary radar is to be installed at RAF Lossiemouth. When the new radar is installed at RAF Lossiemouth, it is still 
anticipated that all 15 of the turbines at the Proposed Development will have LoS to the new radar head. 

13.6.7 The DIO has highlighted the requirement for the Proposed Development to agree a suitable scheme of infrared 
lighting to assist military aircraft in avoiding the Proposed Development.   

Future baseline 

13.6.8 With the exception of the Project Marshall radar replacement at RAF Lossiemouth, no consideration has been 
given to potential future changes to the aviation infrastructure that could be impacted by the Proposed 
Development.   

13.6.9 This approach has been taken as at the time of the assessment, there are no confirmed infrastructure changes 
that the applicant is aware of.  In addition, without detailed specifications of any future changes it is not possible 
to adequately predict any potential impacts. 

13.7 Receptors Brought Forward for Assessment 
13.7.1 The following receptors are brought forward for assessment: 

▪ the primary radar at RAF Lossiemouth; and 

▪ military aircraft. 

13.8 Standard Mitigation 
13.8.1 The Ministry of Defence and the Defence Geographic Centre (AIS Information Centre) will be provided with the 

following information: 

▪ the date of commencement of the development; 

▪ the exact position of the wind turbine towers in latitude and longitude; 

▪ a description of all structures over 300 feet high; 

▪ the maximum extension height of all construction equipment; 

▪ the height above ground level of the tallest structure; and 

▪ details of an infrared aviation lighting scheme. 

13.8.2 Where possible turbines are positioned in locations that will eliminate or reduce as far as possible potential 
impacts upon aviation. 

13.9 Potential Effects 

Construction 

13.9.1 Following implementation of the standard mitigation detailed in Section 13.8, no effects are expected in the 
construction phase of the Proposed Development. 

Operation 

13.9.2 Wind turbines have the potential to impact the performance of air traffic control radars. These impacts include: 

▪ the creation of "false" targets, whereby the turbines present on the radar display. Multiple false targets can 

lead to the radar initiating false aircraft tracks; 
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▪ false returns can also cause track seduction, i.e. real aircraft tracks are ‘seduced’ away from the true position 

as the radar updates the aircraft track with the false return. This can lead to actual aircraft not being detected; 

and 

▪ shadowing whereby the aircraft is not detected by the radar as it is flying within the physical ‘shadow’ of the 

turbine. 

Decommissioning 

13.9.3 The Applicant is seeking in-perpetuity consent for the Proposed Development. In the event of decommissioning, 
details of decommissioning equipment would be supplied to aviation stakeholder in line with the provisions set 
out in Section 13.8. 

13.10 Additional Mitigation and Enhancement 

Construction 

13.10.1 No mitigation in addition to that described in Section 13.8 is considered necessary during the construction of the 
Proposed Development. 

Operation 

13.10.2 There are a number of mitigation options available to alleviate problems caused by wind turbines to aviation and 
aviation radar. Mitigation solutions are highly specific to the effect in questions. Consultation with relevant 
consultees is key to establishing the appropriate method of mitigation. 

13.10.3 A Radar Mitigation Scheme (RMS) will be agreed with the MOD that will remove or reduce to an acceptable level, 
the impact of the Proposed Development on the Marshall replacement RAF Lossiemouth radar.  The RMS will be 
agreed prior to the Proposed Development becoming fully operational. 

13.10.4 A proposed RMS was presented to the DIO in April 2020, outlining a solution to mitigate the impacts of the 
Proposed Development on the Lossiemouth primary radar. In May 2020, the DIO stated that, provided the design 
of the Proposed Development did not change significantly prior to full planning application, the proposal would 
be both reasonable and potentially acceptable to the MOD. 

13.10.5 There are several technical solutions that have been developed to mitigate the type of impact the Proposed 
Development will have, and discussions with both the MOD and solution providers have commenced. 

Decommissioning 

13.10.6 The Applicant is seeking in-perpetuity consent for the Proposed Development. In the event of decommissioning, 
no mitigation is required. 

13.11 Residual Effects 

Construction 

13.11.1 Construction of the Proposed Development would not give rise to any residual effects on aviation. 

Operation 

13.11.2 Following implementation of additional mitigation, it is not considered that the Proposed Development would 
have any residual effects on aviation. 

Decommissioning 

13.11.3 The Applicant is seeking in-perpetuity consent for the Proposed Development. In the event of decommissioning 
of turbines, there would be no adverse effects on aviation.   

13.12 Cumulative Assessment 

13.12.1 It is not possible for the applicant to make an assessment as any potential cumulative effect resulting from the 
Proposed Development. This is due to the complex nature of the systems involved, all of which in a military 
context are not available to the general public. 

13.12.2 It is considered that any cumulative effect resulting from the Proposed Development would be fully mitigated by 
the technical mitigation proposed. 

13.13 Summary 
13.13.1 The Proposed Development will not result in any significant adverse effects. 
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Table 13.2 – Summary of Effects 

Description of Effect Significance of Potential 

Effect 

Mitigation Measure Significance of Residual 

Effect 

Significance Beneficial/ 

Adverse 

Significance Beneficial/ 

Adverse 

Construction 

Air safety is 

compromised if 

aviation charts are not 

updated with new 

obstacles. 

Moderate 

and 

significant 

Adverse Notification to the MOD Defence 

Geographic Centre of the 

locations and physical 

dimensions of the turbines. 

Minor and 

not 

significant. 

Beneficial 

Operation 

Air safety can be 

compromised if the 

radar operator loses 

situational awareness 

caused by unwanted 

radar returns from 

turbines.   

Moderate/ 

Major and 

significant 

Adverse Implementation of agreed RMS. Minor and 

not 

significant. 

Beneficial 

Decommissioning 

Air safety is 

compromised if 

aviation charts are not 

updated with new 

obstacles. 

Moderate 

and 

significant 

Adverse Notification to the MOD Defence 

Geographic Centre of the 

locations and physical 

dimensions of the turbines. 

Minor and 

not 

significant. 

Beneficial 
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14 Socio-economic, Recreation and Tourism 

14.1 Executive Summary 
 The Proposed Development consist of 15 turbines with an indicative capacity of 4.2MW each, resulting in an 

indicative installed capacity of 63MW. This chapter has assessed the potential socio-economic, recreation and 
tourism effects of the Proposed Development. 

 Overall, the populations in North Highlands and Highland are older than in the rest of Scotland, and the population 
of the North Highlands is expected to decline. The labour market in Highland is performing relatively better than 
in the rest of Scotland, unemployment is lower and participation in the labour market larger.  The tourism assets, 
accommodation providers and recreational trails are concentrated around the coastal villages of Brora, 
Helmsdale and Golspie.  

 It is estimated that: 

▪ during the development and construction phase, the Proposed Development would generate up to: 

- £3.7 million Gross Value Added (GVA) and 51 job years in the North Highlands; 

- £8.9 million GVA and 121 job years in Highland; and 

- £26.7 million GVA and 385 job years in Scotland. 

▪ during each year of the operational phase, the Proposed Development would generate up to: 

- £0.3 million GVA and 4 jobs in the North Highlands; 

- £0.6 million GVA and 8 jobs in Highland; and 

- £1.2 million GVA and 19 jobs in Scotland. 

 There would also be community benefits associated with the Proposed Development. Discussions are ongoing 
with the community about the best package of measures, but this may include an energy discount scheme, 
improvements to local infrastructure and habitat restoration. The most substantial local benefit is expected to be 
associated with employment at local suppliers during the construction and operation, and it is expected that one 
of the primary contractors will be based in the local area. 

 There would also be benefits to the public sector from payment of non-domestic rates estimated to be worth 
£0.6 million each year. 

 A review of the latest research evidence suggests that there is no evidence of wind farm developments adversely 
affecting the tourism economy of Scotland.  However, an assessment of the likely effect of the Proposed 
Development on local tourism, accommodation providers and tourism/recreation routes was undertaken and 
found that there are not expected to be any significant adverse effects.  

 Overall, there were no significant adverse effects identified.  

 Whilst the beneficial socio-economic effects are not significant in EIA terms, they are important to the local 
regional and national economy since they will contribute to economic recovery and to overall economic growth. 

14.2 Introduction 
 This chapter considers the potential socio-economics, tourism and recreation effects from the Proposed 

Development.  This includes the consideration of local tourism activity, employment generation and any indirect 
economic effects from the Proposed Development.  This chapter has been prepared by BiGGAR Economics. 

 The assessment has been undertaken on the basis of a 15 turbine development, each with an indicative installed 
capacity of up to 4.2 Megawatts (MW).  Therefore, the indicative installed capacity of the wind farm would be up 
to 63MW. 

 The chapter is structured as follows: 

▪ Section 14.3 considers the relevant legislation, policy and guidelines setting out how to conduct the 
assessment; 

▪ Section 14.4 discusses the assessment methodology and the criteria used to determine significance; 

▪ Section 14.5 outlines the socio-economic and tourism baseline of the North Highlands, Highland and 
Scotland, based on available statistics and strategic documents; 

▪ Section 14.6 describes standard mitigation measures; 

▪ Section 14.7 assesses the potential socio-economic and tourism effects arising from the construction and 

operation of the Proposed Development; 

▪ Section 14.8 describes any additional mitigation or enhancement measures required; 

▪ Section 14.9 summarises the residual effects; 

▪ Section 14.10 assesses the cumulative effects arising from the Proposed Development; 

▪ Section 14.11 provides a summary of the assessment; and 

▪ Section 14.12 lists the references used in the assessment. 

14.3 Legislation and Guidance 
 There is no specific legislation or guidance available on the methods that should be used to assess the socio-

economic effects of a proposed onshore wind farm development for the purposes of an EIA. 

14.4 Assessment Methodology and Significance Criteria 

Study Area 

 The study areas for analysis and comparison were: 

▪ the North Highlands (Caithness and Sutherland); 

▪ Highland (as represented by the Highland Council Area); and 

▪ Scotland. 

Desk Study 

 To assess the effect on socio-economic, tourism and recreation factors on the baseline conditions the following 
study approach was taken: 

▪ a review of economic strategies in the North Highlands, Highland, and Scotland; 

▪ an analysis of socio-economic statistics for the North Highlands, Highland and Scotland; 

▪ an analysis of tourism statistics in the North Highlands, Highland and Scotland; and 

▪ identification of local tourism and recreation assets, including accommodation providers and public paths. 

Consultation 

 Responses to the scoping report and where they have been addressed are noted in Error! Reference source not f
ound.. 
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Table 14.1 Consultation 

Consultee Comment Relevant Section 

The Highland 
Council 

Socio-economics, recreation and tourism 
should have its own chapter which considers 
the economic activity and jobs supported.  

This is considered in 
Section 14.7. 

The chapter should consider the effect on a 
range of groups, including tourists and tourist 
related businesses and recreational groups. 

The chapter should consider the effect on 
access. 

An Access Management 
Plan will be prepared pre-
construction  

Loth Residents The effect on the North Coast 500 and on 
sporting visitors and recreational field sports 
should be considered. 

This is considered in 
Section 14.7. 

Site Visit 

 No site visits were conducted as part of the study, as the necessary information could be collected solely through 
a desk study approach.  However, the authors are familiar with the site and study areas from previous work. 

Stages in Socio-economic Analysis 

 There is no specific legislation or guidance available on the methods that should be used to assess the socio-
economic effects of a proposed onshore wind farm development for the purposes of an EIA. Therefore, to identify 
and assess the significance of predicted socio-economic effects, the assessment has been based on professional 
judgement for the degree of change resulting from the proposals, using methods commonly used in EIAs for 
proposed renewable energy developments, as outlined below.  

 The assessment of economic effects was undertaken using a model that has been developed by BiGGAR 
Economics specifically to estimate the socio-economic effects of wind farm developments.  This model was also 
the basis of an assessment of the UK onshore wind sector for the then Department of Energy and Climate Change 
(DECC) and RenewableUK in 2012 (Department of Energy and Climate Change, RenewableUK, 2012), which was 
subsequently updated in (RenewableUK, 2015).  These assessments were based on case studies of the local, 
regional and national socio-economic effects of wind farms that have been developed in the UK in recent years. 

 This approach is considered industry best practice in the assessment of the socio-economic effects of the onshore 
wind sector, being used in reports for the DECC and RenewableUK. This model has been used by BiGGAR 
Economics to assess the socio-economic effects of numerous wind farms across the UK, with the results being 
accepted as robust at several public inquiries.  

 The assumptions have been made based on two main sources: 

▪ Firstly, the analysis undertaken in the 2015 report on behalf of RenewableUK, which uses evidence from 

previous wind farms around the UK.  This report examined the size and location of contracts for their 

development, construction, and operation and maintenance phases. 

▪ Secondly, bespoke evaluation of the economies of the relevant study areas undertaken for this assessment.  

This was based on analysis of local, regional and national statistics. 

 The units of measurement which are used to quantify the economic impacts of the Proposed Development are: 

▪ GVA – this is a measure of the economic valued added by an organisation or industry and is typically 

estimated by subtracting the non-staff operational costs from the revenues of an organisation; 

▪ Job years – this is a measure of employment which is equivalent to one person being employed for an entire 

year and is typically used when considering the short term employment impacts, such as those associated 

with construction; and 

▪ Jobs – this is a measure of employment, which considers the headcount employment in an organisation or 

industry. 

 To begin estimating the economic activity supported by the Proposed Development, it is first necessary to 
calculate the expenditure during the development and construction, and operation and maintenance phases.  The 
total expenditure figure is then divided into its main components using assumptions regarding the share that 
could be expected by main and sub-contractors in each study area. 

 There are three sources of economic activity: 

▪ component contracts and the jobs they support; 

▪ wider spending in the supply chain (indirect effect); and 

▪ spending of people employed in these contracts (induced effect). 

 There are four key stages of this model: 

▪ estimation of the total capital expenditure 

▪ estimation of the value of component contracts that make up total expenditure; 

▪ assessment of the capacity of businesses in the study area to perform and complete component contracts; 

and 

▪ estimation of economic impact from resultant figures. 

Tourism and Recreation Assessment 

 The potential effects of wind farm development on the tourism and recreation sector is well-researched, and as 
such, key studies have been included for reference, including: 

▪ Wind Farms and Tourism Trends (BiGGAR Economics, 2017); 

▪ A Report on the Achievability of the Scottish Government’s Renewable Energy Targets (Scottish Parliament 

Economy, Energy and Tourism Committee, 2012); and 

▪ The Economic Impacts of Wind Farm on Scottish Tourism (Glasgow Caledonian University/Moffat Centre, 

2008). 

 Tourist attractions and accommodation were identified within the vicinity of the Proposed Development.  Tourist 
attractions include permanent fixtures (e.g. museums, castles and trails) as well as temporary events. 

 Important attractions attributed to Highland are also identified due to their increased sensitivity, even if they are 
not within the vicinity of the Proposed Development.  

Assessment of Potential Effect Significance 

 The significance of the effect of the Proposed Development on each tourism and recreation asset and the 
economy for each study area is considered by determining the type and magnitude of change on each. 

 The impact magnitude is assessed using the economic model and professional judgement, considering the socio-
economic effects from the Proposed Development on Highland and Scotland. 

 The significance of effects from the Proposed Development on tourism and recreation assets are assessed with 
reference to evidence from research and comparable wind farm developments. 

 The significance of effect on each economic, tourism and recreational asset is determined on the basis of the 
criteria provided below, in Table 14.2.  Major and moderate effects are considered significant in relation to EIA 
Regulations (2017). 
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Table 14.2 Significance Criteria 

Significance Description 

Major Major loss/improvement to key elements/features of the baselines conditions 
such that post development character/composition of baseline condition will be 
fundamentally changed.  For example, a major long-term alteration of socio-
economic conditions, a major reduction/improvement of recreational assets, or a 
substantial change to tourism spend 

Moderate Loss/improvement to one or more key elements/features of the baseline 
conditions such that post development character/composition of the baseline 
condition will be materially changed.  For example, a moderate long-term 
alteration of socio-economic conditions, a moderate reduction/improvement in 
the recreational asset, or a moderate change to tourism spend 

Minor Changes arising from the alteration will be detectable but not material; the 
underlying composition of the baseline condition will be similar to the pre-
development situation.  For example, a small alteration of the socio-economic 
conditions, a small reduction/improvement in the recreational asset, or a small 
change in tourism spend 

Negligible Very little change from baseline conditions.  Change is barely distinguishable, 
approximating to a “no change” situation 

Requirements for Mitigation 

 Where applicable mitigation has been identified, although mitigation requirements in socio-economics, tourism 
and recreation assessments are generally limited. 

Assessment of Residual Effect Significance 

 The significance of residual effects has been assessed based on the same criteria as outlined in Table 14.2. 

Limitations to Assessment 

 The description of the baseline has been limited by the time delay of statistical releases, which means that in 
some cases changes in the economy, particularly the tourism economy including as a consequence of restrictions 
imposed by COVID-19 have not been described. There is also uncertainty about the impact of COVID-19 on the 
economy, in particular the tourism economy over the longer term. 

 The assessment is based on the experience of comparable development elsewhere and a review of the local socio-
economic context.  In order to maximise the economic effects associated with the Proposed Development it will 
be necessary for local contractors to engage with opportunities that arise, which can be aided by the Applicant 
increasing awareness of these opportunities 

14.5 Baseline Conditions 
 The baseline socio-economic and tourism conditions were considered for the following study areas: 

▪ North Highlands (Caithness and Sutherland); 

▪ Highland; and 

▪ Scotland. 

 The sources of data on which the baseline assessment were based all have lag times in publication which means 
that they do not take account of the economic impact of the COVID-19 pandemic. It is acknowledged that the 
socio-economic baseline position will have declined as a result of COVID-19, including business closures, 

reductions in levels of employment and increased unemployment. This is likely to be particularly the case for the 
tourism economy, given the restrictions that were in place for a substantial part of 2020. 

Strategic Economic Context 

Scotland’s Economic Action Plan 

 The Scottish Government's Economic Action Plan (Scottish Government, 2018) sets out how it plans to make 
Scotland a leader in technological and social innovations. It aims to deliver higher productivity and greater 
competitiveness, while transitioning to a carbon neutral economy through measures that support business, and 
encouraging investment, innovation and upskilling. 

 At the heart of this strategy is inclusive growth, combining increased prosperity with greater equity, which 
requires getting the fundamentals right. These include: 

▪ investment: boosting private and public investment and delivering world-class infrastructure; 

▪ enterprise: ensuring a competitive business environment; 

▪ international: growing exports and attracting international investment; 

▪ innovation: supporting world-leading innovation; 

▪ skills: providing a highly skilled workforce; 

▪ place: supporting thriving places; 

▪ people: ensuring a sustainable working population where everyone can participate in and benefit from 

increased prosperity; and 

▪ sustainability: seizing the economic opportunities in the low carbon transition. 

Scottish Energy Strategy 

 In December 2017, the Scottish Government published the Scottish Energy Strategy (Scottish Government, 2017), 
which sets out the Government's vision for Scotland's energy future. 

 In 2016, 54.4% of all electricity in Scotland was generated renewably, with a target of producing 100% from 
renewable sources by 2020. This increased to 73.9% in 2018. The overall share of energy consumption, which 
includes heat and transport, produced by renewables was 19.8% (Scottish Government, 2019). By 2030, the 
Scottish Government wants the proportion of all energy, including heat and transport, supplied from renewable 
sources to increase to 50%. 

 The Scottish Government has also highlighted that renewables present an economic opportunity as an expanding 
market which will continue to support Scottish economic growth. The Scottish Government will continue to 
support businesses in this sector. 

 Additionally, the Scottish Government has emphasised the importance of communities benefitting from 
renewable energy generation, including through community benefit funds and shared ownership. 

Climate Change (Emissions Reduction Targets) (Scotland) Bill 

 In September 2019, the Scottish Parliament unanimously passed the Climate Change (Emissions Reduction 
Targets) (Scotland) Bill (Scottish Parliament, 2019), which sets a legally binding target of achieving "net-zero" 
carbon emissions by 2045. This is five years earlier than the previous target. Within this legislation, interim targets 
were set for the reduction of emissions by 75% of the baseline by 2030.  

Inverness and Highland City Region Deal 

 While not including any specific initiative aimed towards the energy sector, the Inverness and Highland City 
Region Deal (HM Government, The Highland Council, Scottish Government, 2019) highlighted the importance 
that the sector, including renewable energy, has had in the economic growth achieved by the region. 
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Highlands and Islands Enterprise, 2019-2022 Strategy 

 The strategy (Highlands and Islands Enterprise, 2019) sets out the ambitions of Highlands and Islands Enterprise 
(HIE) for the Highlands and Islands. 

 Energy and, in particular, renewable energy is identified as an area of considerable potential.  

 HIE will support the energy sector by: 

▪ pushing for a supportive regulatory environment so that the region can benefit from the climate change 

ambitions of the Scottish and UK Governments; 

▪ influencing investment and promoting testing and demonstration activity in low carbon activity; 

▪ ensuring the local supply chain benefits from energy-related contracts; and 

▪ supporting communities in remote, rural and island areas where there are issues with gas and electricity grid 

distribution. 

Economic Recovery Plan 

 At the time of writing, it is difficult to predict the longer term consequences of the COVD-19 pandemic.  To date 
the impact has been highest on sectors associated with tourism, such as accommodation and food services, which 
is particularly important in the Highlands and Islands. 

 The renewable energy sector is well placed to make an important contribution to local, regional and national 
economic recovery and transformation.  This is because it is employment intensive in the short term, during the 
construction phase and so can provide jobs to replace those lost in the COVID-19 crisis, and also because it 
delivers sustainable growth in the longer term, by decarbonising the energy supply for the economy as a whole. 

 The role that renewable energy can play in the economic recovery was recognised in the June 2020 report of the 
Advisory Group on Economic Recovery (AGER) to the Scottish Government (Advisory Group on Economic 
Recovery, 2020). The recommendations included “prioritisation and delivery of green investments”, including 
that the green economic recovery is central to recovery overall and that Scotland should lever its natural 
advantages, such as “the almost limitless quantities of renewable energy from wind, wave and tidal power”. 

 The report also endorsed the principles for a resilient recovery set out by the Committee on Climate Change 
(Committee on Climate Change, 2020), which included “use climate investments to support the economic 
recovery and jobs” and “ensure the recovery does not ‘lock-in’ greenhouse gas emissions or increased climate 
risk”. 

 The Scottish Government’s response, the Economic Recovery Implementation Plan (Scottish Government, 2020), 
sets out how it intends to take forward the AGER report’s recommendations.  It prioritises a sustainable recovery 
that supports jobs and supports all parts of Scotland, while meeting its climate change targets and wider 
environmental objectives. 

Baseline Economic Context 

 In 2018, the population of Scotland was 5,438,100 (National Records of Scotland, 2019), whereas the population 
of Highland was 235,540 and the population of the North Highlands was 38,893. The population of the North 
Highlands aged 65 and over was relatively higher than the regional and Scottish averages at 25.4% of the total, 
compared to 22.1% in Highland and 18.9% in Scotland. The share of the working age (16-64) population in the 
North Highlands was smaller at 59.2%, compared to 61.2% in Highland and 64.2% in Scotland (64.2%). 

Table 14.3 Population and Demography, 2018 

 North Highlands* Highland Scotland 

Total 38,893 235,540 5,438,100 

0-15 15.4% 16.7% 16.9% 

16-64 59.2% 61.2% 64.2% 

65 and over 25.4% 22.1% 18.9% 

Source: National Records of Scotland (2019), Mid-2018 population estimates Scotland 

 Over the period between 2016 and 2041 the population in the North Highlands is expected to fall by 20% from 
39,466 to 32,999 (National Records of Scotland, 2018). This contrasts with expected population growth of 1% in 
Highland and 5% in Scotland. Projections for the population structure suggest that while both the population of 
Scotland and Highland will become relatively older by 2041, the trend will be more pronounced in Highland. By 
2041, 25.3% of the population in Scotland will be aged 65 and over, compared to 30.4% of the population in 
Highland. 

Table 14.4 Population Projections, 2016-2041 

 North Highlands Highland Scotland 

 2016 2041 2016 2041 2016 2041 

Total 39,466 32,999 234,770 237,988 5,404,700 5,693,201 

0-15 n.a. n.a. 17.0% 15.2% 16.9% 15.8% 

16-64 n.a. n.a. 61.6% 54.4% 64.6% 58.9% 

65 and over n.a. n.a. 21.3% 30.4% 18.5% 25.3% 

Source: National Records of Scotland (2017), Sub-national Population projections 2016-2041 

 As shown in Table 14.5, in 2018 the rate of economic activity in Highland among population of working age (16-
64 years old) was 83.3%, compared to 77.4% for Scotland as a whole (Office for National Statistics, 2019). The 
unemployment rate was higher in Scotland as whole (4.3%) compared with Highland (2.5%). The median annual 
pay of those resident in Highland (£29,689) was similar to that of households in Scotland (£30,000) (Office for 
National Statistics, 2019). 

Table 14.5 Economic indicators, 2018 

 Highland Scotland 

Economic Activity Rate (16-64) 83.3% 77.4% 

Unemployment rate (16-64) 2.5% 4.3% 

Gross Annual Median Pay (Resident) £29,689 £30,000 

Source: Office for National Statistics (2019), Annual Survey of Hours and Earnings – resident analysis 2018. Office 
for National Statistics (2019), Annual Population Survey 2018. 

 The sector with the highest level of employment in the North Highlands was accommodation and food service 
activities (12.5%). The sector was considerably more important locally than in the rest of Scotland, where it 
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accounts for 7.9% of employment (Office for National Statistics, 2019). The North Highlands has also relatively 
larger share of employment in water supply and sewerage (10.2%) and in construction (6.8%). 

Table 14.6 Industrial Structure, 2018 

 North Highlands Highland Scotland 

Agriculture, Forestry and Fishing 5.6% 10.4% 3.2% 

Mining and Quarrying 1.2% 0.5% 1.1% 

Manufacturing 6.0% 5.6% 6.9% 

Electricity, gas, steam, air conditioning supply 0.4% 0.7% 0.7% 

Water supply; sewerage, etc 10.2% 1.6% 0.8% 

Construction 6.8% 6.4% 5.5% 

Wholesale and retail trade 10.8% 13.6% 13.6% 

Transportation and storage 2.9% 4.8% 4.2% 

Accommodation and food service activities 12.5 % 11.2% 7.9% 

Information and communication 2.7% 1.8% 3.1% 

Financial and insurance activities 0.4% 0.8% 3.3% 

Real estate activities 2.0% 1.2% 1.5% 

Professional, scientific and technical activities 7.5% 4.8% 7.0% 

Administrative and support service activities 3.2% 4.8% 7.9% 

Public administration and defence 5.5% 5.6% 6.0% 

Education 6.0% 6.4% 7.4% 

Human health and social work activities 10.5% 16.0% 15.1% 

Arts, entertainment and recreation 3.7% 3.2% 2.8% 

Other service activities 1.2% 1.6% 2.1% 

Total Employment 10,000 125,000 2,612,000 

Source: Office for National Statistics (2019), Business Register and Employment Survey 2019, where North 
Highlands was defined as including the following areas: Caithness North East, Caithness North West, Caithness 
South, Sutherland East, Sutherland North and West and Sutherland South. 

Summary Socio-Economic Baseline 

The population in the North Highlands is expected to decline by 2041. Overall, the population in Highland is older 
than in the rest of Scotland and is expected to remain so in the future. The labour market in Highland is performing 
relatively better than in the rest of Scotland, unemployment is lower and participation in the labour market larger. 

Strategic Tourism Context 

Tourism Scotland 2020 

 Tourism Scotland 2020 (Scottish Tourism Alliance, 2012), created and maintained by the Scottish Tourism 
Alliance, is the national tourism strategy for Scotland. It was created in 2012 with the goal of increasing visitor-
spend by £1 billion, from £4.5 billion to £5.5 billion by 2020. Key performance indicators associated with this goal 
to measure progress include: 

▪ grow visitor-spend by £1 billion from £4.5 billion to £5.5 billion by 2020; 

▪ increase the advocacy score for Scotland from 25%; 

▪ increase the average visitor-spend from £358.56; 

▪ increase the total tourism employment figures from 185,100; and 

▪ increase total tourism turnover from £6.2 billion. 

 The strategy was reviewed in 2016 (Scottish Tourism Alliance, 2016) at the mid-term point of the policy with 
further priorities being identified to achieve the targets for 2020 set in 2012, including: 

▪ strengthen digital capabilities; 

▪ strengthen industry leadership; 

▪ enhance the quality of the visitor experience; and 

▪ influence investment, specifically flight access & transport connectivity, built infrastructure, digital 

connectivity and business growth finance. 

Highland Tourism Action Plan 2020 

 The Highland Tourism Action Plan 2020 (Highland Area Tourism Partnership, 2014) sets out to deliver the 
objectives of Tourism Scotland 2020 in Highland. 

 The strategy points to six assets that are specific to Highland: 

▪ activities and adventure; 

▪ business tourism; 

▪ cruise; 

▪ golf; 

▪ mountain biking; and  

▪ sailing. 

 If a similar level of growth as for the national strategy was achieved this would mean that the value of tourism 
could increase from £738 million in 2012 to between £900 million and £1.07 billion by 2020. 

 Part of the strategy focuses in turning tourism assets and local strengths into experiences, through a commitment 
to quality and customer service. 

 The strategy identifies the following areas of activity: 

▪ marketing; 

▪ advocacy; and 

▪ improving the tourism product. 
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Tourism Baseline Context 

Sustainable Tourism Sector 

 Sustainable Tourism is one of the six economic sectors identified by the Scottish Government as growth sectors 
in its 2015 economic strategy (Scottish Government, 2015). In 2018, sustainable tourism employed 16,000 people 
across Highland, whereas the sector generated £316.5 million gross value added (GVA) in 2017 (Scottish 
Government, 2019). 

 The GVA generated by sustainable tourism in Highland was around 7.6% of the value added by the sector in 
Scotland (£4.1 billion) and employment was 7.3% of total employment in the sector (218,000). This alongside the 
analysis of the industrial structure in the region from above suggests that the tourism sector is relatively more 
important in Highland than on average in Scotland. 

Table 14.7 Employment and GVA in Sustainable Tourism 

 Highland Scotland 

Employment (people) 16,000 218,000 

GVA (£) 316,500,000 4,127,100,000 

Source: Scottish Government (2019), Local Authority Area Growth Sector Database. 

Visitors 

 The Great Britain Day Visitor Survey (GBDVS) provides national and regional data on domestic daily trips across 
the UK. Due to the smaller data samples at local level, the figures at local authority level are averages over the 
period 2016-2018. In 2018, there were 11.9 million domestic day trips in Highland, which was equivalent to 
around 8.6% of day trips taking place in Scotland. Day visitors spent £413.2 million in Highland, which was 
equivalent to around 7.5% of spend in Scotland resulting from day visits. 

Table 14.8 Day Visitor Trips to Scotland and Highland, 2018 

 Highland* Scotland 

Trips 11,990,000 138,000,000 

Spend (£) 413,200,000 5,474,000,000 

Source: Kantar TNS (2019), The Great Britain Day Visitor 2018 Annual Report. *This represents the three-year 
average for 2018. 

 The Great Britain Tourism Survey provides a series of data on tourism across the UK, including overnight domestic 
trips. As with the GBDVS data for 2018, these are the average over the period 2016-2018. In 2018, there were 
over 1.6 million domestic overnight trips in Highland, or 14.0% of domestic overnight visits taking place in 
Scotland, as shown in Table 14.9. Overnight visitors to Highland spent £470 million, or around 17.0% of Scottish 
spend. 

Table 14.9 Domestic Overnight Tourism, 2018 

 Highland* Scotland 

Trips 1,659,000 11,803,000 

Spend (£) 470,000,000 2,762,000,000 

Source: Kantar TNS (2019), The GB Tourist, 2018 Annual Report. *This represents the three-year average for 2018. 

 Table 14.10 features overnight tourism data for international visitors (non-UK tourism) in 2018. In 2018, there 
were 521,000 trips from international visitors, or 14.7% of total visits from abroad to Scotland. International 
visitors spent £195 million in Highland out of £2,206 million spent in Scotland. 

Table 14.10 Overnight International Tourism, 2018 

 Highland Scotland 

Trips 521,000 3,538,000 

Spend (£) 195,000,000 2,206,000,000 

Source: Visit Scotland (2019), Insight Department - Highland Factsheet 

 The main countries of origin of oversea visitors over the period 2016-2018 were the USA (25%), Germany (17%), 
France (10%), the Netherlands (5%) and Australia (5%) (Visit Scotland - Insight Department, 2019). 

 The most popular activities for day visitors (Visit Scotland - Insight Department, 2019) were: 

▪ going for a meal in a restaurant, café, hotel, pub (mentioned by 2,516 respondents);  

▪ sightseeing on foot and long walking (mentioned by 1,461 respondents); and 

▪ hiking or rambling (mentioned by 1,381 respondents). 

Visitor Attractions 

 Figure 14.1 shows the five most visited attractions in Highland in 2018. None of these regional attractions are 
located within 15km of the Proposed Development (where, if there were any effect, it would be most likely to 
occur). The closest attraction to the Proposed Development was Loch Ness by Jacobite (Dochgarroch Lock), over 
70km from the Proposed Development. 

 

Figure 14.1 Top 5 Regional Visitor Attractions 

 

Source: Visit Scotland (2019), Insight Department: Highland Factsheet, 2018. 

 A series of visitors’ attractions within 15km from the Proposed Development, consistent with other studies that 
have considered local tourism effects associated with wind farm development, were identified relying on a web 
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search on VisitScotland (Visit Scotland, 2020). A brief description of their main features as well as their 
approximate distance from the Proposed Development are set out in Table 14.11. In addition, for some visitors 
to the area, a further attraction is local beaches such as Brora Beach. 

Table 14.11 Local Visitor Attractions 

 Approximate 
Distance to 
site (km) 

Description 

Clynelish Distillery 8km A 200-years old distillery in Brora. The distillery offers a series of 
guided tours. 

Brora Golf Club 6-7km Established in 1891, the golf course has views over the coastline. 

Timespan Museum 11-12km Located in Helmsdale, the museum covers through its collection 
the social history of the local parish and communities. 

Dunrobin Castle 13-14km The largest castle in the Northern Highlands, Dunrobin Castle has 
been continuously inhabited since the 1300s. 

Golspie Gallery 15km The gallery showcases a large selection of local and Scottish art. 
The visitor has the opportunity to meet the makers in the 
associated working studios. 

Highland Wildcat Trails 14km Around 18km of mountain bike trails, including the longest 
descent in the UK from the top of Ben Bhraggie. 

Source: VisitScotland (2019), Scottish Attractions 

Recreational Trails and Core Paths 

 A series of recreational trails within 15km of the Proposed Development were identified, based on a web research 
on Walkhighlands.com. These are listed and briefly described in Table 14.12. 

Table 14.12 Recreational Trails (Within 15km of Proposed Development) 

 Distance to site 
(km) 

Description 

Ben Bhraggie, Golspie 13-14km After a steep hike, from the top of the hill, on a clear 
day, it is possible to see both coasts of Scotland. 

Brora to Golspie coastal walk 9km An 11km walk, the trail passes close or through a 
series of harbours, follows the coast and Dunrobin 
Castle. 

Brora Village Trail 9km A 3km walk around the village of Brora, including a 
number of heritage sites. 

John o’Groats Trail: Brora to 
Helmsdale 

4km A 20km walk going from the beaches of Brora and 
following the railway line up to Helmsdale. 

Helmsdale explorer 10km A 6km trail going through and around Helmsdale, 
including a coastal walk. 

Big Burn, Golspie 13-14km A 3km trail ending with a waterfall. 

Source: https://www.walkhighlands.co.uk/sutherland/ /  
https://www.highland.gov.uk/downloads/file/1086/brora_village_trail  

 Around Brora (15), Helmsdale (8) and Golspie (28) there are a total of 51 Core Paths. None of these pass through 
the Proposed Development. Since these paths are likely to be mainly used by local people, in assessing the impact 
on tourism from the Proposed Development, the assessment will focus on recreational paths only. 

Accommodation Providers 

 A series of accommodation providers that may be affected by the Proposed Development were identified through 
a web search on the VisitScotland (Visit Scotland, 2020) portal. There may be a small number of accommodation 
providers that have not been identified, though the following providers are expected to be representative. Most 
of the accommodation providers in the proximity of the Proposed Development were located in Brora, Golspie 
and Helmsdale. These were included when considering accommodation providers within a radius of 15km from 
the Proposed Development, as done in similar assessments. The analysis identified 27 accommodation providers 
within the defined radius. 

 In Golspie and its nearby eight accommodation providers were identified. These include two hotels, the Golf Links 
Hotel and the Ben Bhraggie Hotel; one inn, the Golspie Inn; four bed and breakfast and guest houses, including 
Rhives House Bed and Breakfast, Invicta House Bed and Breakfast, Burnwood Guest House and Granite Villa Guest 
House; and holiday homes, Thistle Apartments. 

 In and around Brora a further nine accommodation providers were identified. These included one hotel, Royal 
Marine Hotel Golf and Leisure; three bed and breakfasts, Seaforth Croft Bed and Breakfast, Clynelish Farm Bed 
and Breakfast and Inverbrora Farm B&B, four cottages or holiday apartments, Links and Links View Apartments, 
Estuary View Self Catering, Strathnaver Holiday Apartments and Brora Seaside Cottage; and one caravan site, 
Brora Caravan and Motorhome Club Site. 

 In and around Helmsdale, a further seven accommodation providers were identified. These included: one B&B, 
the Bridge Helmsdale; a guest house, Kindale House; one inn, Bannockburn Inn; three self-catered 
accommodation, Piper’s Cave, North Coast Cottage and Helmsdale House; and a yurt, the Tall Pine Yurt. 

 Another three accommodation providers within 15km from the Proposed Development were found close to 
Dunrobin Glen around 12km south-west of the Proposed Development, close to Kilbraur around 7km south-west 
of the Proposed Development and in Kilmote, approximately 7km to the east of the Proposed Development. 

 A summary is provided in Table 14.13. 

https://www.walkhighlands.co.uk/sutherland/ /
https://www.highland.gov.uk/downloads/file/1086/brora_village_trail
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Table 14.13 Representative List of Local Accommodation Providers (Within 15km of Proposed Development) 

Location Number of Providers Approximate Distance to site 
(km) 

Brora 9 6-10km 

Kilbraur 1 7km 

Kilmote 1 6km 

Helmsdale 7 9-12km 

Dunrobin Glen 1 14km 

Golspie 8 15km 

      Source: VisitScotland (2019), A Guide to Accommodation in Scotland.  

Summary of Tourism Baseline 

 The size of the sustainable tourism sector and the number of visits to the region suggest that tourism is a relatively 
important sector in Highland. None of the main regional attractions are located close to the Proposed 
Development. Most local attractions, recreational routes and accommodation providers are clustered around 
Brora, Helmsdale and Golspie. 

14.6 Standard Mitigation 
 The Applicant can increase the economic impact associated with the Proposed Development by implementing 

best practice as set out by RenewableUK (RenewableUK, 2014). There are six main recommendations: 

▪ maximise your local presence and begin early - identify potential suppliers and increase your visibility in the 

local area; 

▪ partnerships work - work with local authorities and business groups to gain information on local expertise 

and spread the message to local businesses; 

▪ leverage primary contractors - ensure that primary contractors also consider the impact that they can make 

in the local area; 

▪ provide the right information - give information in plenty of time and in the right format so that local 

businesses are able to prepare; 

▪ communicate technical requirements early - provide opportunities for local companies to upskill and form 

local consortia; and 

▪ demonstrate local content in planning - insert local-content commitments in the planning application where 

applicable and undertake post-construction auditing. 

 The Applicant will commit to undertaking best practice, and has offered right of first refusal for a local company 
to be the primary civil contractor.  

14.7 Potential Effects 
 This section describes the potential effects on socio-economics and tourism that could arise from the 

construction, operation and decommissioning of the Proposed Development. 

Socio-Economics 

Construction 

 This application is for fifteen turbines with a capacity of 4.2MW each, giving a combined generating capacity of 
63MW. Using research undertaken by BiGGAR Economics on behalf of RenewableUK in 2015 (RenewableUK, 
2015), the average expenditure on the construction and development of wind farms can be estimated based on 
the average spend per MW, the average spending per turbine, or a combination of the two, as appropriate. On 
the basis of the methodology the total construction and development cost of the Proposed Development was 
estimated to be £79.2 million.  

 The expenditure was split into four main categories: 

▪ development and planning; 

▪ balance of plant; 

▪ turbines; and 

▪ grid connection. 

 The proportion of development and construction spending which is spent on each of the main categories was 
also informed by BiGGAR Economics’ research into wind farms that are currently in operation in the UK. This 
found that the largest proportion of capital expenditure (CAPEX) was on turbine related contracts (67.6%), 
followed by balance of plant (21.3%), development and planning (5.7%) and grid connection (5.4%).  

 When figures in this section refer to Scotland, they are being inclusive of the impact taking place in Highland.  

Table 14.14 Development and Construction Expenditure by Contract Type 

 % of Capex Value of the Proposed 
Development (£m) 

Development and Planning 5.7% 4.5 

Turbines 67.6% 53.5 

Balance of Plant 21.3% 16.9 

Grid Connection 5.4% 4.3 

Total 100% 79.2 

Source: BiGGAR Economics  

 The economic impact of the construction and development phase was estimated for Highland and Scotland as a 
whole. In order to do this, it was necessary to estimate the proportion of each type of contract that might be 
secured in each of the study areas. The assumptions were based on the average from the RenewableUK research, 
analysis of the industries and professions in each study area, and BiGGAR Economics’ previous experience 
undertaking such analysis for other wine energy projects in the North Highlands.  

 To estimate the expenditure for each contract in each of the study areas these percentages were applied to the 
estimated size of each component contract.  

 The Applicant has offered right of first refusal to a locally based supplier, Edward Mackay, which is therefore 
expected to fulfil a substantial portion of the balance of plan contract, though this will depend on the exact 
arrangement. On this basis, it was estimated that the North Highlands could 9% of contracts, worth up to £7.1 
million, Highland could secure 17% of contracts, worth up to £13.3 million, and Scotland could secure 40% of 
contracts, worth up to £31.8 million. 

 Balance of Plant would be the largest opportunity for the North Highlands and Highland, securing up to 40% 
(£6.7 million) and 55% of contracts (£9.4 million) respectively. Scotland could secure up to 75% of these contracts, 
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worth £12.7 million. Turbine contracts would also represent a significant opportunity in Scotland, which could 
secure 19% (£10.3 million).  

Table 14.15 Development and Construction Expenditure by Study Area and Contract Type 

 North Highlands Highland Scotland 

 % £m % £m % £m 

Development and Planning 0% - 10% 0.5 100% 4.5 

Turbines 0% - 4% 2.0 19% 10.3 

Balance of Plant 40% 6.7 55% 9.4 75% 12.7 

Grid Connection 9% 0.4 35% 1.5 100% 4.3 

Total 9% 7.1 17% 13.3 40% 31.8 

*Totals may not sum due to rounding 

 The contract values potentially awarded in each area would represent an increase in turnover of businesses in 
these areas. Using industry-specific data from the Annual Business Survey (Office for National Statistics, 2020), 
which gives the turnover to GVA ratio for each of the industries involved, the GVA impact from any increase in 
turnover can be estimated.  

 On this basis, it was estimated that the development and construction contracts would generate £3.1 million GVA 
in the North Highlands, £6.4 million GVA in Highland and £15.3 million GVA in Scotland. 

Table 14.16 Development and Construction GVA by Study Area and Contract Type 

 North Highlands (£m) Highland (£m) Scotland (£m) 

Development and Planning - 0.3 3.0 

Turbines - 0.9 4.5 

Balance of Plant 3.0 4.5 6.1 

Grid Connection 0.1 0.6 1.7 

Total 3.1 6.4 15.3 

 Similarly, the contract values potentially awarded in each area would support employment. Turnover per 
employee for each of the industries involved is also given by the Annual Business Survey, which allows the 
employment from any increase in turnover to be estimated. 

 The employment impacts during the construction and development phase are reported in job years as the 
contracts would be short-term. Job years measures the number of years of full-time employment generated by a 
project. For example, an individual working on the Proposed Development for 18 months would be reported as 
1.5 job years. 

 In this way, the development and construction impact of the Proposed Development would directly support 44 
job years in the North Highlands, 92 job years in Highland and 235 job years in Scotland. 

Table 14.17 Development and Construction Employment in Job Years 

 North Highlands  Highland Scotland  

Development and Planning - 4 42 

Turbines - 15 82 

Balance of Plant 42 64 86 

Grid Connection 2 8 24 

Total 44 92 235 

 There would also be knock on effects in the supply chain and from spending by employees in the local economy. 
These effects are estimated by applying Type I (indirect) and Type II (indirect and induced) GVA and employment 
multipliers, which are sourced from the Scottish Government (Scottish Government, 2018), to the direct GVA and 
employment impacts.  

 These were then discounted by the amount of supply spending that is expected to take place in each study area. 
For example, the North Highlands contractors would be expected to spend 10% of Scottish supplier spending in 
the North Highlands, 33% in Highland and 100% in Scotland.  

 On this basis it was estimated that the indirect effect would support £1.0 million GVA and 14 years of employment 
in Highland and £6.4 million GVA and 92 years of employment in Scotland.  

Table 14.18 Development and Construction Indirect Impact 

 North Highlands Highland Scotland  

Indirect Impact (£m) 0.2 1.0 6.4 

Indirect Impact (Job Years) 2 14 92 

 It was estimated that the induced impact during the development and construction phase would be £0.4 million 
GVA and 4 job years in the North Highlands, £1.5 million GVA and 16 job years in Highland, and £5.0 million GVA 
and 57 job years in Scotland.  

Table 14.19 Development and Construction Induced Impact 

 North Highlands Highland Scotland  

Induced Impact (£m) 0.4 1.5 5.0 

Induced Impact (Job Years) 4 16 57 

 The total impact during the construction and development phase is the sum of the direct impacts, the indirect 
impacts and the induced impacts. The total combined impact was estimated to be £3.7 million GVA and 51 job 
years in the North Highlands, £8.9 million GVA and 121 job years in Highland and £26.7 million GVA and 385 job 
years across Scotland. 
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Table 14.20 Economic Impact During Development and Construction 

 North Highlands Highland  Scotland  

Total Impact (£m) 3.7 8.9 26.7 

Total Impact (Job Years) 51 121 385 

 It is expected that during the development and construction phase, the effect of the Proposed Development 
would be minor beneficial in the North Highlands and negligible in Highland and Scotland.  

Operation 

 The operation and maintenance impact of the Proposed Development was estimated as the impact that would 
persist throughout the lifespan of the Proposed Development.  

 Annual expenditure on operations and maintenance was estimated based on analysis undertaken in the 2015 
RenewableUK report. It was estimated that the annual operations and maintenance expenditure associated with 
the Proposed Development could be up to £2.0 million (excluding community benefit payments and non-
domestic rates).  

 In order to estimate the economic impact of the operation and maintenance expenditure in the North Highlands, 
Highland and Scotland, it is first necessary to estimate the proportion of contracts that could be secured in each 
of these areas. 

 On this basis it was estimated that the North Highlands could secure 21% of operation and maintenance contracts 
(£0.4 million), Highland could secure 43% of contracts (£0.8 million) and Scotland could secure 80% of contracts 
(£1.6 million).  

Table 14.21 Operation and Maintenance Expenditure by Study Area  

 North Highlands Highland Scotland 

 % £m % £m % £m 

Operation and Maintenance 21% 0.4 43% 0.8 80% 1.6 

 As with the construction phase, the contract values awarded in each of the study areas represent an increase in 
turnover in those areas. The economic impact of the increase in turnover on GVA and employment was estimated 
in the same way as the construction expenditure, using the Annual Business Survey.  

 In this way, it was estimated (Office for National Statistics, 2020) that turnover generated by the operation and 
maintenance of the Proposed Development could support £0.2 million GVA and 3 jobs in the North Highlands, 
£0.5 million GVA and 7 jobs in Highland and £0.8 million and 12 jobs in Scotland.  

Table 14.22 Annual Operation and Maintenance Direct Impact 

 North Highlands Highland Scotland  

GVA (£m) 0.2 0.5 0.8 

Employment (jobs) 3 7 12 

 There would also be indirect and induced impacts during the operation and maintenance of the Proposed 
Development, which were estimated using the same method as for the development and construction phase. 

 Adding together the direct, indirect and induced impacts, it was estimated that the total annual economic impact 
would be £0.3 million GVA and 4 jobs in the North Highlands, £0.6 million GVA and 8 jobs in Highland, and £1.2 
million and 19 jobs in Scotland.  

Table 14.23 Annual Economic Impact During Operation and Maintenance 

 North Highlands Highland Scotland  

GVA (£m) 0.3 0.6 1.2 

Employment (jobs) 4 8 19 

 It is expected that the effect of the direct, indirect and induced spending related to operation and maintenance 
expenditure to the economy of the North Highlands, Highland and Scotland would be negligible beneficial.   

Wider Economic Benefits 

Community Benefit and Local Socio-economic Impacts 

 Community benefit proposals are at an early stage and the Applicant aims to develop a package of measures that 
meet their needs. 

 In line with the Scottish Government’ Good Practice Principles (Scottish Government, 2019), the Applicant has 
engaged with the community to identify their concerns and priorities and to ensure that the most appropriate 
package of measures is developed. This ensures that measures are most likely to deliver benefits to the 
community, rather than a one-size-fits-all approach.   

The guidance principles identify five types of community benefits: 

▪ benefits from undertakings related to the project such as improved infrastructure; 

▪ wider socio-economic benefits in terms of job creation; 

▪ benefits derived from community ownership in the development; 

▪ voluntary monetary payments; and 

▪ other voluntary benefits to community, such as in-kind works, local energy discount schemes and other site-

specific benefits. 

 The main priority of the local area is jobs, in particular for young people, and so the Applicant has prioritised 
actions that will provide jobs in the local community. It is expected that construction contracts with local 
suppliers, such as Edward Mackay Contractor Ltd which has partnered with the applicant with the aim of securing 
a significant proportion of balance of plant contracts, are likely to support employment in the local area. There 
may also be apprenticeship schemes in partnership with local education providers such as Inverness College. In 
addition, there are expected to be local jobs supported during the Proposed Development’s operation. 

 A further theme that emerged during discussions is fuel poverty, defined as spending more than 10% of your 
income on fuel. The Applicant expects to include a discounted energy scheme that will be available to the local 
area and would reduce fuel prices. 

 Other potential benefits to the community may include restoring habitat such as peatland to enhance local 
wildlife and the landscape. 

Non-Domestic Rates 

 The Proposed Development would be liable for non-domestic rates, the payment of which would contribute 
directly to public sector finances.  Analysis of the rateable value of other wind farms in Highland suggests that the 
average rateable value per MW is £22,265, and that based on a capacity of 63MW, the total rateable value wold 
be £1.4 million. 

 Given a poundage rate of £0.524 per £1 of rateable value it is estimated that the Proposed Development could 
contribute up to £0.6 million annually to public finances.  However, the actual contribution would depend on 
variables such as the actual load factor, and the potential for any relief from non-domestic rates. 
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 These non-domestic rates, by providing an additional revenue stream, would support the delivery of local 
government services. 

 Over an illustrative 30 years, non-domestic contributions are expected to be £18.5 million.  

 The effect on the economy of Highland from the annual contribution from the Proposed Development to non-
domestic rates was assessed as negligible beneficial.  

Tourism and Recreation Effects  

Wind Farms and Tourism Evidence 

 The most comprehensive study of the potential effects of wind farms on tourism was undertaken by the Moffat 
Centre at Glasgow Caledonian University in 2008 (Moffat Centre, 2008). The study was based on effects that could 
happen and found that, although there may be minor effects on tourism providers and a small number of visitors 
may not visit Scotland in the future, the overall effect on tourism expenditure and employment would be very 
limited.  

 This study is now over a decade old and in the intervening time wind farms have become a more common feature 
in Scotland. As such, it would be expected that any adverse effects on the tourism economy would now be 
apparent.   

 In 2017, BiGGAR Economics undertook a study into the effects of wind farms constructed between 2009 and 2015 
on tourism at the national, regional and local level (BiGGAR Economics, 2017). This study updated work on the 
same subject carried out in 2016. 

 In the study, tourism employment was considered over the period 2009 to 2015. During this time period, the 
number of wind farms increased in Scotland and in almost all local authority areas, while employment in 
sustainable tourism also grew substantially. The analysis found no correlation between tourism employment and 
the number of turbines at the national or local authority level.  

 The study also considered the impact on employment at a much smaller, more granular level, in data zones up to 
15km from developments. The sites considered were constructed between 2009 and 2015. As these sites did not 
exist in 2009, comparing employment in 2009 and 2015 was considered an effective measure of the effect of 
wind farms on local employment, while excluding construction impacts, such as wind farm related employees 
staying in local accommodation. 

 At the local authority level in these smaller areas, no link was found between the development of a wind farm 
and tourism related employment. In 21 out of the 28 areas considered, employment in this sector grew. In 22 of 
the areas, employment either grew faster or decreased less than the rate for the relevant local authority area as 
a whole.  

 Overall, the conclusion of this study was that published national statistics on employment in sustainable tourism 
demonstrate that there is no relationship between the development of onshore wind farms and tourism 
employment at the level of the Scottish economy, at the local authority level, nor in the areas immediately 
surrounding wind farm developments.  

 The findings of this research are in accordance with those of the Scottish Parliaments Economy, Energy and 
Tourism Committee in 2012 (Scottish Parliament Economy, Energy and Tourism Committee, 2012), when they 
concluded that there is no robust, empirical evidence of a negative link between wind farm development and 
tourism.  

 Overall, there is no research evidence that shows fears of adverse effects on Scotland’s tourism economy as a 
result of wind farm developments.  

 Within that overall context, the following assessment nevertheless considers whether there might be any specific 
effects on local tourism assets. This assessment considers whether the Proposed Development could result in 
changes in the behaviour of tourists that might lead to effects on the tourism economy.  

Basis of Assessment 

 This section assesses whether there would be an effect on the tourism economy, as a result of the Proposed 
Development leading to a change in behaviour, for example a change in visitor numbers or tourism income. 
Therefore, the assessment is made on whether the Proposed Development could lead to a change in behaviour 
that would lead to effects on the tourism economy.  

 The assessment of tourism assets was conducted based on the offering prior to the start of the COVID-19 
pandemic.  

Tourism/Recreation Assets 

 This section considered whether the Proposed Development would have any effect on tourism and recreation 
assets, including local visitor attractions, recreational trails accommodation providers and tourism routes, as 
identified in Section 14.3.  

Visitor Attractions 

 The baseline identified 6 visitor attractions that were located within 15km of the Proposed Development. 

 The closest attraction to the Proposed Development is the Clynelish Distillery. The 200-year-old Distillery is 
located in Brora, around 6km from the Proposed Development, and offers guided tours. Motives for visiting the 
Distillery, such as the distillery’s history and the whisky itself, are unlikely to be affected by the Proposed 
Development. As a result, the effect on tourism has been assessed as negligible.  

 Brora Golf Club was established in 1891 and is located approximately 5km from the Proposed Development at its 
closest point. Its main attractions are its coastline views and challenging nature, which would be unaffected by 
the Proposed Development. Therefore, the effect on tourism has been assessed as negligible.  

 Located in Helmsdale, around 11.5km from the Proposed Development, is the Timespan Museum. The museum 
displays a collection about the social history of the local parish and communities. The Proposed Development is 
unlikely to change visitors’ reasons for visiting the museum, namely the interest in the local history and its cultural 
offer. As a result, the Proposed Development would have a negligible effect on tourism.  

 Dunrobin Castle is the largest castle in the Northern Highlands and is located around 12km from the Proposed 
Development in Golspie. It is unlikely that visitors’ motives for visiting the castle, such as its historic value and 
cultural attraction, would be affected by the Proposed Development, particularly given the distance. Therefore, 
its effect on tourism has been assessed as negligible.  

 The Golspie Gallery is an art gallery situated around 13km from the Proposed Development. The gallery 
showcases a large selection of local and Scottish art and working studios were visitors can meet the artists. 
Visitors’ motives for visiting the gallery are unlikely to be affected by the Proposed Development therefore the 
effect on tourism has been assessed as negligible.  

 Around 11km from the Proposed Development at their closest point is the Highland Wildcat Trails. The trails 
feature around 18km of mountain bike routes as well as the longest descent in the UK. The main attraction of the 
trails is those seeking to go mountain biking and this motive is unlikely to be changed as a result of the Proposed 
Development. Therefore, the effect on tourism has been assessed as negligible.  

 Similarly, there a small number of local beaches such as Brora Beach, which are within the study area. It is likely 
that visitors will be attracted by the quality of the beaches themselves, as well as the views out towards the sea. 
On this basis, it is unlikely that visitors to the area would be detracted by the Proposed Development and 
therefore the effect has been assessed as negligible. 

Recreational Trails 

 The assessments in this section include consideration of what attracts visitors to recreational routes located 
within 15km of the Proposed Development and whether the Proposed Development would change any important 
considerations when deciding to do so.  

 For recreational use by local residents, the routes will be used because they are nearby and so the most important 
factor is whether the routes will continue to be accessible. Visual and cultural heritage effects are considered 
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separately in other chapters of the EIA Report (refer to Chapter 6 and 7 respectively) and the findings have 
informed this assessment as to whether those effects are likely to lead to changes in visitor behaviour.  

 The baseline identified six recreational trails that were located within 15km of the Proposed Development.  

 The closest identified recreational trail to the Proposed Development is the John o’Groats Trail from Brora to 
Helmsdale. The walk is around 20km in length, going from the beaches of Brora and following the railway line to 
Helmsdale. Its closest point to the Proposed Development is around 4km. The trail is part of a longer trail from 
Inverness to John o’Groats and the presence of the Proposed Development is unlikely to affect potential walkers’ 
motives to complete the stage of the trail, or the views towards the North Sea. Therefore, the effect on tourism 
was assessed as negligible.   

 The Brora Village trail is a 3km walk around the village of Brora which includes historic buildings, beaches, the 
banks of the River Brora and the harbour. It is expected that visitors to the village of Brora will still wish to walk 
around the village and so the attractiveness of this walk to tourists would not be affected by the Proposed 
Development and therefore the effect has been assessed as negligible. 

 The Brora to Golspie coastal walk is around 9km from the Proposed Development. The 11km coastal trail passes 
by a series of harbours and Dunrobin Castle. Given the distance from the Proposed Development and the scenic 
features which are unlikely to be affected, the effect on tourism has been assessed as negligible.  

 The Helmsdale Explorer is a 6km trail, around 10km from the Proposed Development, that explores the area 
surrounding Helmsdale, which is unlikely to be affected by the Proposed Development. As such the effect on 
tourism has been assessed as negligible.  

 Ben Bhraggie and Big Burn are two recreational trails located in Golspie. Big Burn is a short 3km trail ending with 
a waterfall and Ben Bhraggie follows a steep hike, at the top of which it is possible to see both coasts of Scotland 
on a clear day. Both trails are located around 14km from the Proposed Development and as such walkers on these 
trails are unlikely to change their behaviour as a result of the Proposed Development and its effect on tourism 
has therefore been assessed as negligible.   

Accommodation Providers 

 The research on wind farms and tourism finds no evidence of adverse impacts on the tourism sector. 
Nevertheless, this section considers whether there are locations where tourism behaviour in relation to 
accommodation providers might change. Therefore, the proposition that tourism accommodation businesses 
offer, including the focus of their marketing, is relevant to assessing whether any behaviour changes might be 
expected.  

 Nine accommodation providers were identified in Brora at a distance of 6-10km from the Proposed Development, 
including one hotel, three B&Bs, four self-catered holiday cottages/apartments and one caravan site. Providers 
in Brora tend to market themselves on their convenience as a stop on the North Coast 500, vicinity to attractions 
in the area and their coastal location. It is unlikely that the Proposed Development will alter any of these offering 
or visitor motives for staying in the area and therefore the effect on tourism has been assessed as negligible.  

 Around 6km east of the Proposed Development, close to the area of Kilmote, is a B&B which markets itself on its 
close location to the North Coast 500 and views over the Moray Firth. Visitors staying at the B&B as a stop on the 
driving route are unlikely to change their behaviour as a result of the Proposed Development therefore its effect 
on tourism has been assessed as negligible.  

 To the south-west of the Proposed Development in the area of Kilbraur is the Oldtown Cottage, a self-catered 
cottage which markets itself based on its idyllic location and panoramic views over Loch Brora. Located around 
7km from the Proposed Development visitor motives, such as the location and activities that can be done nearby 
such as walking and cycling, are unlikely to change as a result of the Proposed Development. The effect on tourism 
has therefore been assessed as negligible.  

 Seven accommodation providers were identified in Helmsdale, including one B&B, one inn, one guest house, 
three self-catered accommodations and a yurt. The providers are located within a 9-12km range of the Proposed 
Development and market themselves on their proximity to a range of local attractions. As a result of the distance 
from the Proposed Development and visitors likely staying for access to attractions in Helmsdale, or nearby, or 
as a stop on tourist driving and walking routes, it has been assessed that the effect on tourism will be negligible. 

 Around 14km to the south-west of the Proposed Development is a log cabin around the Dunrobin Glen. The owner 
markets the cabin for those looking for a family holiday, the locations coastal and wildlife scenery and close 
vicinity to local attractions. Due to the distance from the Proposed Development it has been assessed that the 
effect on tourism will be negligible.  

 Eight accommodation providers were identified in Golspie, around 15km from the Proposed Development. The 
providers include two hotels, one inn, four B&Bs and a holiday home to let and market themselves on the scenic 
coastal offerings of the Golspie area and its local and historical attractions. On this basis and the distance from 
the Proposed Development, no change in visitors’ behaviour is expected to occur as a result of the Proposed 
Development and, consequently, its effect has been assessed as negligible.  

Tourism Routes 

 The North Coast 500 is a driving route around the North Highlands of Scotland. The areas of Brora, Golspie and 
Helmsdale are located on the eastern stretch of the route and recognised areas to visit. The existence of the 
Proposed Development is unlikely to affect motivations for driving the tourist route. As a result, the effect on 
tourism routes has been assessed as negligible.  

14.8 Additional Mitigation and Enhancement 
 The assessment has not found any significant adverse effects associated with the Proposed Development and 

therefore it is unnecessary to consider additional mitigation to the standard best practice measures set out in 
Section 14.6. 

14.9 Residual Effects 

Construction 

 Development and construction of the Proposed Development is expected to result in: 

▪ a temporary minor beneficial economic effect on the North Highlands; 

▪ a temporary negligible beneficial economic effect in Highland; 

▪ a temporary negligible beneficial economic effect in Scotland. 

Operation 

 Operation and maintenance of the Proposed Development is likely to result in: 

▪ a negligible beneficial economic effect in the North Highlands; 

▪ a negligible beneficial economic effect in Highland; 

▪ a negligible beneficial economic effect in Scotland; 

▪ a negligible beneficial economic effect in Highland associated with the payment of non-domestic rates;  

▪ a negligible neutral effect on the North Highland tourism economy; 

▪ a negligible neutral effect on the local recreation. 

14.10 Cumulative Assessment 

 The development of other wind farms in the area might support the development of the local supply chain, 
increasing the potential economic effects associated with Proposed Development and similar projects in the area, 
which could help to increase the magnitude of long-term beneficial economic effects considered in the chapter.  
The effect was assessed as negligible beneficial in the North Highlands. 

 If additional community benefits from other similar developments in the area this would enable the local 
community to leverage more funding and investment into the area. 

 No cumulative effects on tourism and recreation are expected. 
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14.11 Summary 
 The Proposed Development consist of 15 turbines with an indicative capacity of 4.2MW each, resulting in an 

indicative installed capacity of 63MW.  This chapter has assessed the potential socio-economic, recreation and 
tourism effects of the Proposed Development. 

 Overall, the populations in North Highlands and Highland are older than in the rest of Scotland, and the population 
of the North Highlands is expected to decline. The labour market in Highland is performing relatively better than 
in the rest of Scotland, unemployment is lower and participation in the labour market larger.  The tourism assets, 
accommodation providers and recreational trails are concentrated around the coastal villages of Brora, 
Helmsdale and Golspie. 

 It is estimated that: 

▪ during the development and construction phase, the Proposed Development would generate up to: 

- £3.7 million GVA and 51 job years in the North Highlands; 

- £8.9 million GVA and 121 job years in Highland; and 

- £26.7 million GVA and 385 job years in Scotland. 

▪ during each year of the operational phase, the Proposed Development would generate up to: 

- £0.3 million GVA and 4 jobs in the North Highlands; 

- £0.6 million GVA and 8 jobs in Highland; and 

- £1.2 million GVA and 19 jobs in Scotland. 

 There would also be community benefits associated with the Proposed Development. Discussions are ongoing 
with the community about the best package of measures, but this may include an energy discount scheme, 
improvements to local infrastructure and habitat restoration. The most substantial local benefit is expected to be 
associated with employment at local suppliers during the construction and operation, and it is expected that one 
of the primary contractors will be based in the local area. 

 There would also be benefits to the public sector from payment of non-domestic rates estimated to be worth 
£0.6 million each year. 

 A review of the latest research evidence suggests that there is no evidence of wind farm developments adversely 
affecting the tourism economy of Scotland.  However, an assessment of the potential effect of the Proposed 
Development on local tourism assets, accommodation providers and tourism and recreation routes was 
undertaken and found that there are not expected to be any adverse effects.  

 Overall, there were no significant adverse effects identified.   

 Whilst the beneficial socio-economic effects are not significant in EIA terms, they are important to the local 
regional and national economy since they will contribute to economic recovery and to overall economic growth. 
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Table 14.24 – Summary of Effects 

Description of Effect Significance of Potential Effect Mitigation 

Measure 

Significance of Residual 

Effect 

Significance Beneficial/ 

Adverse 

Significance Beneficial/ 

Adverse 

Construction 

£3.7 million GVA and 51 job 

years in the North Highlands 

Minor and not 

significant 

Beneficial n/a Minor and not 

significant 

Beneficial 

£8.9 million GVA and 121 job 

years in Highland 

Negligible and 

not significant 

Beneficial n/a Negligible and 

not significant 

Beneficial 

£26.7 million GVA and 385 job 

years in Scotland 

Negligible and 

not significant 

Beneficial n/a Negligible and 

not significant 

Beneficial 

Operation 

£0.3 million GVA and 4 jobs in 

the North Highlands 

Negligible and 

not significant 

Beneficial n/a Negligible and 

not significant 

Beneficial 

£0.6 million GVA and 8 jobs in 

Highland 

Negligible and 

not significant 

Beneficial n/a Negligible and 

not significant 

Beneficial 

£1.2 million GVA and 19 jobs in 

Scotland 

Negligible and 

not significant 

Beneficial n/a Negligible and 

not significant 

Beneficial 

Payment of non-domestic rates 

of £0.6 million in Highland 

Negligible and 

not significant 

Beneficial n/a Negligible and 

not significant 

Beneficial 

Effect on North Highlands 

tourism economy 

Negligible and 

not significant 

n/a n/a Negligible and 

not significant 

n/a 

Effect on local recreation Negligible and 

not significant 

n/a n/a Negligible and 

not significant 

n/a 

 

 

 

 

 

Table 14.25 – Summary of Cumulative Effects 

Description of Effect Cumulative 
Developments 

Significance of Cumulative Effect 

Significance Beneficial/ Adverse 

Increased local supply chain, supporting more 

economic impact in the North Highlands 

Gordonbush Wind Farm, 

Gordonbush Extension 

(under construction) 

Kilbraur Wind Farm, 

Kilbraur Extension, 

South Kilbraur Wind 

Farm (proposed) 

Negligible and not 

significant 

Beneficial 
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15 Climate Change 

15.1 Introduction 
15.1.1 This chapter details the calculations to work out carbon dioxide (CO2) emissions from the Proposed Development. 

In addition to generating electricity, the Scottish Government sees windfarms as an important mechanism for 
reducing the UK’s overall CO2 emissions. This chapter estimates the CO2 emissions associated with the 
manufacture and construction of the Proposed Development as well as estimating the contribution the Proposed 
Development would make to reducing CO2 emissions by displacing conventional electricity production, to give an 
estimate of the whole life carbon balance of the Proposed Development. The assessment is based on a detailed 
baseline description of the Proposed Development and its location. All calculations are based on site specific data, 
where available. Where site specific data is not available, approved national/regional information has been used.  

15.1.2 Each unit of wind generated electricity would displace a unit of conventionally generated electricity, therefore, 
reducing traditional power station emissions. Table 15.1 provides a breakdown of the estimated emissions 
displaced per annum and over the assumed lifespan for the Proposed Development. The Proposed Development 
is seeking in-perpetuity consent, however in order to ensure a meaningful result from the application of the 
carbon calculator, an operational lifespan of 40 years has been assumed. This is a timescale which can be well 
quantified within the assessment and effects for this timescale are well understood.  

Carbon and Peatland 

15.1.3 Windfarms in upland areas tend to be sited on peatlands which hold stocks of carbon and so have the potential 
to release carbon into the atmosphere, in the form of CO2 if the peat is disturbed.  

15.1.4 In order to minimise the requirement for the extraction of peat, the site design process has avoided areas of 
deeper peat (> 1m) where possible. Where areas of deep peat cannot be avoided (and where practical) floating 
tracks are proposed rather than hard infrastructure. The site design process is described in Chapter 3: Design 
Evolution and Alternatives. Specific details on the peat depths of the site are included in the Peat Landslide and 
Hazard Risk Assessment, included as Technical Appendix 10.1.  

Effects of Carbon Emission from Construction 

15.1.5 Emissions arising from the fabrication and manufacture of the turbines and the associated components are based 
on a full life analysis of a typical turbine and include CO2 emissions resulting from fabrication, transportation, 
erection, operation, dismantling and removal of turbines and foundations and transmission grid connection 
equipment from the existing electricity grid system. The assessment has used Nayak et al (2008) default values 
for ‘turbine life’ emissions, calculated with respect to the site’s installed capacity (approximately 63MW).  

Characteristics of Peatland 

15.1.6 The loss of carbon from the carbon fixing potential from plants and vegetation on peatland is small but is 
calculated for the area from which peat is removed and the area affected by drainage. The carbon stored in the 
peat itself represents a much larger potential source of carbon loss. 

15.1.7 To calculate the carbon emissions attributable to the removal or drainage of peat from the site as a result of the 
Proposed Development, emissions occurring if the soil had remained in situ and undisturbed are subtracted from 
the carbon emissions occurring after removal or development-related drainage. 

15.1.8 The indirect loss of CO2 uptake (fixation) by plants originally on the surface of the site but eliminated by 
construction activity, is calculated on site specific data collected as part of the EIA process and for the purposes 
of the carbon calculator is based on blanket bog as identified as the key habitat on-site during the Phase 1 Habitat 
Survey (as included in Chapter 8). 

15.1.9 Emissions due to the indirect, long term liberation of CO2 from carbon stored in peat due to drying and oxidation 
processes caused by construction of the Proposed Development on the site, can also be calculated from site 

 
1 https://informatics.sepa.org.uk/CarbonCalculator/index.jsp 

specific data (the habitat loss calculations are included in Chapter 8) for the Proposed Development. This figure 
is a worst-case scenario, as the peat would be re-used where possible on-site to minimise carbon losses. 

15.2 Legislation, Policy and Guidance 
16.1.1 The key legislation and guidance for the Scottish Government’s renewable targets are: 

▪ the Climate Change (Scotland) Act, 2009;  

▪ the Climate Change (Emissions Reductions Targets) (Scotland) Act 2019;  

▪ the Fourth National Planning Framework (NPF4) Position Statement (2020); and  

▪ the Update to the Climate Change Plan 2018 – 2032 (2020). 

16.1.2 These create the statutory framework for greenhouse gas emissions reductions in Scotland and the recent 
Climate Change (Scotland) Act set a target of net-zero emissions by 2045 and a 75% reduction by 2030. This 
requires a doubling of the response between 2020 to 2030. Decarbonisation of grid electricity through increasing 
the percentage of electricity generated by renewables is identified as one of the key ways to deliver carbon 
emission reductions. 

15.3 Assessment Methodology 
15.3.1 The purpose of the ‘carbon calculator’ is to assess, in a comprehensive and consistent way, the carbon impact of 

windfarm developments. This is undertaken by comparing the carbon costs of windfarm developments with the 
carbon savings attributable to the windfarm.  

15.3.2 The methodology to calculate carbon emissions generated in the construction, operation and decommissioning 
of a windfarm is based on ‘Calculating carbon savings from windfarms on Scottish peat lands - A New Approach’ 
(Nayak et al, 2008), prepared for the Scottish Government Science, Policy and Co-ordination Division. This was 
superseded in 2011 by the document ‘Calculating Carbon Savings from Wind Farms on Scottish Peatlands - A New 
Approach’, (Nayak et al, 2008 and 2010) and (Smith et al, 2011). In terms of carbon footprint, the ‘carbon 
calculator’ is the Scottish Government’s online tool provided to support the process of determining the carbon 
impact of windfarm developments in Scotland. The SEPA (2014) Guidance ‘Assessment of peat volumes, reuse of 
excavated peat and minimisation of waste’ and ‘Guidance on Developments on Peatland - Site Surveys’ (Scottish 
Natural Heritage, SEPA and The James Hutton Institute, 2017) were also considered during the preparation of the 
carbon calculator. 

Input Parameters 

15.3.3 To undertake the assessment of carbon balance the following parameters were considered, which encompass a 
full life cycle analysis of the Proposed Development. These parameters include: 

▪ emissions arising from the fabrication of the turbines and all the associated components; 

▪ emissions arising from construction, (including transportation of components; quarrying; building 

foundations, access tracks and hard standings; and commissioning); 

▪ the indirect loss of CO2 uptake (fixation) by plants originally on the surface of the site but eliminated by 

construction activity (including the destruction of active bog plants) and felling; 

▪ emissions due to the indirect, long term liberation of CO2 from carbon stored in peat due to drying and 

oxidation processes caused by construction; and 

▪ loss of carbon due to drainage of the site and from forestry clearance. 

15.3.4 As part of their methodology, Nayak et al (2010) have provided a spreadsheet ‘Scottish Government Windfarm 
Carbon Assessment Tool’ to calculate whole life carbon balance assessments for windfarms on peatlands. The 
calculator has progressed to an online tool. Version 1.6.1 of the carbon calculator is the current model and was 
used in this assessment. The online calculation tool1 (project reference 9RZ9-ZG1J-WTAP) allows a range of data 

https://informatics.sepa.org.uk/CarbonCalculator/index.jsp
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to be input in order to address the expected, minimum and maximum values as a result of the Proposed 
Development. However, it should be noted that if several parameters are varied together, this can have the effect 
of ‘cancelling out’ a single parameter change. For this reason, the approach for this assessment has been to 
include ‘maximum values’ as those values which would result in the longest (maximum) payback period; and 
‘minimum values’ as those values which would result in the shortest (minimum) payback period. 

15.3.5 This tool provides generic values for CO2 emissions associated with some components (such as turbine 
manufacture) and requires site specific information for other components (such as habitat type, extent of peat 
disturbance and groundwater levels, these were collected or inferred during the Phase 1 Habitat and Peat surveys 
of the site and can be found in Chapter 8 and Technical Appendix 10.1 respectively. 

15.3.6 This assessment draws on information detailed in the EIA Report, Chapter 2: Proposed Development, Chapter 8: 
Ecology and Chapter 10: Geology, Hydrology and Hydrogeology. For the purpose of the assessment, it is assumed 
that all embedded good practice measures outlined in Chapter 8: Ecology and Chapter 10: Geology, Hydrology 
and Hydrogeology would be employed. 

15.3.7 The candidate turbine used for this assessment has an indicative 4.2MW capacity, and the Proposed Development 
would consist of 15 turbines with an indicative total installed capacity of approximately 63MW. The greenhouse 
gas savings and carbon payback are based on these input parameters. Figures are based on currently available 
turbine specifications and assume a consistent supplier for all turbine locations (i.e. turbine types are chosen by 
manufacturer).  

15.3.8 The capacity factor(the actual electrical energy output over a given period of time to the maximum possible 
electrical energy output over that period) within the online calculation tool is based on values of between 41.4% 
– 50.6%2. 

15.3.9 The input parameters for the Scottish Government online calculation tool are detailed in Appendix 15.1. The 
choice of methodology for calculating the emission factors uses the ‘Site Specific Methodology’ defined within 
the online calculation tool. 

15.4 Results 
15.4.1 This section presents a summary of the carbon assessment which has been undertaken in respect of the Proposed 

Development. An assessment has been undertaken to calculate the carbon emissions which would be generated 
during the construction, operation and decommissioning (i.e. assumed to be after 40 years for the purpose of the 
calculator) of the Proposed Development as well as the carbon payback period resulting from the operation of 
the Proposed Development.  

15.4.2 The carbon calculations results are provided in Appendix 15.2 and can be viewed online at 
www.informatics.sepa.org.uk/CarbonCalculator/index.jsp (using the project reference code 9RZ9-ZG1J-WTAP). A 
summary of the anticipated carbon emissions and carbon payback period of the Proposed Development are 
provided in Table 15.1 below. 

Table 15.1: Anticipated Carbon Emissions 

Results Expected Minimum Maximum 

Net emissions of carbon dioxide (t CO2 
eq.) 

 

127,215 95,152 165,803 

Carbon Payback Period of proposed Development Comparison  

Displacing Coal-fired electricity 
generation (years) 

0.5 0.4 0.8 

 
2 The modelled capacity factor is marginally lower (45.4%) that the value used in the carbon calculations (46%). 

Whilst we were unable to update the carbon calculations due to an ongoing technical issue with the Scottish 

Displacing Grid-mix of electricity 
generation (years)  

2.0 1.3 2.9 

Displacing Fossil fuel - mix of electricity 
generation (years) 

1.1 0.8 1.6 

Interpretation of Results 

15.4.3 The calculations of total CO2 emission savings and payback time for the Proposed Development indicates the 
overall payback period of a windfarm with 15 turbines with an average (expected) installed capacity of 4.2MW 
per turbine would be approximately 1.1 years, when compared to the fossil fuel mix (the existing energy mix 
within the UK) of electricity generation.  

15.4.4 The potential savings in CO₂ emissions due to the Proposed Development replacing other electricity sources over 
the lifetime of the Proposed Development (assumed to be 40 years for the purposes of the carbon calculator) are 
approximately:  

▪ 234,000 tonnes of CO₂ per year over coal-fired electricity (9.36 million tonnes assuming a 40 year lifetime for 

the purposes of the carbon calculator);  

▪ 64,000 tonnes of CO₂ per year over grid-mix of electricity (2.56 million tonnes assuming a 40 year lifetime for 

the purposes of the carbon calculator); or  

▪ 114,000 tonnes of CO₂ per year over a fossil fuel mix of electricity (4.56 million tonnes assuming a 40 year 

lifetime for the purpose of the calculator). 

15.5 Conclusions 
15.5.1 The Proposed Development is expected to take around 13 months (1.1 years) to repay the carbon exchange to 

the atmosphere (the CO2 debt) through construction of the windfarm. There are no current guidelines about what 
payback time constitutes a significant impact, however, this is a relatively small percentage (2.75%) of the 40 year 
lifespan of the Proposed Development (based on the lifespan used in the carbon calculator). Compared to fossil 
fuel electricity generation projects, which also produce embodied emissions during the construction phase and 
significant emissions during operation due to combustion of fossil fuels, the Proposed Development has a very 
low carbon footprint and after 1.1 years, the electricity generated is estimated to be carbon neutral and will 
displace grid electricity generated from fossil fuel sources. The site would in effect be in a net gain situation 
following this time period and will then be contributing to national objectives of reducing greenhouse gas 
emissions and meeting the ‘net zero’ carbon targets by 2045, therefore the Proposed Development is evaluated 
to have an overall beneficial effect on climate change mitigation. 

 

Government online tool, the results presented would not differ significantly if the marginally lower figure had been 

used. 

http://www.informatics.sepa.org.uk/CarbonCalculator/index.jsp
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16 Schedule of Environmental Mitigation 

16.1 Introduction 
16.1.1 Best practice in Environmental Impact Assessments (EIA) recommends the use of a Schedule of Environmental 

Commitments, which can act as a quick reference for anyone interested in the mitigation measures to which the 
Applicant has committed to implementing and upon which the assessment of residual effects presented within 
the EIA report has been based. It will be utilised by the Applicant throughout development of the detailed design, 
and the appointed contractors will be required to allow for, and ultimately implement, each of the measures in 
this schedule as a minimum. 

16.1.2 Table 16.1 presents a Schedule of Environmental Commitments for the Proposed Development, listed according 
to the relevant environmental topic area. Individual EIA Report chapters should be referred to for full details of 
the mitigation. 
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Subject Area Commitment Timing 

2. Proposed Development 

Construction Environmental Management 

Plan (CEMP) 

As part of the construction contract, the Applicant will produce, and adhere to, a CEMP. The CEMP shall be developed in accordance with the joint 

Scottish Renewables, SNH, SEPA, Forestry Commission Scotland and Historic Environment Scotland guidance on Good Practice During Windfarm 

Construction (2019). 

The CEMP shall describe how the Applicant will ensure suitable management of, but not limited to, the following environmental issues during 

construction of the Proposed Development: 

▪ noise and vibration; 

▪ dust and air pollution; 

▪ surface and ground water; 

▪ ecology (including protection of habitats and species); 

▪ agriculture (including protection of livestock and land); 

▪ cultural heritage; 

▪ waste (construction and domestic); 

▪ pollution incidence response (for both land and water); and 

▪ site operations (including maintenance of the construction compound, working hours and safety of the public). 

The Applicant shall provide the following for integration within the CEMP: 

▪ details of the all the environmental mitigation which is described within this chapter that is required during construction of the Proposed 

Development, and of how the Applicant will implement this mitigation and monitor its implementation and effectiveness; 

▪ details of how the Applicant will abide by the local and national legislative requirements e.g. The Water Environment (Controlled 

Activities) (Scotland) Regulations 2011 (as amended); 

▪ details of a Peat Management Plan, following the principles set out in the joint Scottish Renewables and SEPA guidance on the assessment 

of peat volumes, reuse of excavated peat and the minimisation of waste’ (Scottish Renewables and SEPA, 2012) (an outline Peat 

Management Plan is provided in Appendix 10.2); 

▪ details of how the Applicant will implement and monitor construction best practice techniques e.g. the control of noise and dust; 

▪ details of a Waste Management Plan which will include opportunities to reduce and re-use waste on-site, recycling of waste which cannot 

be reused and disposal of waste to landfill;  

▪ details on environmental risks associated with battery storage and appropriate mitigation; and 

▪ details on how the Applicant will liaise with the public and local landowners and how they will respond to any queries and/or complaints. 

The Applicant shall consult with NatureScot (formerly SNH), SEPA, Historic Environment Scotland and THC on the relevant aspects of the CEMP. The 

Applicant shall amend and update the CEMP as required throughout the construction and decommissioning period. 

The CEMP shall, where applicable, cross-reference and correspond with the Construction Traffic Management Plan (CTMP). The CTMP will detail the 

management of traffic to and from site, including abnormal loads and daily workers commute. It shall also include mitigation for impacts to public 

transport, local private access and public footpaths. The Applicant shall amend and update the CTMP as required throughout the construction and 

decommissioning period. 

Pre-construction / construction 
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Subject Area Commitment Timing 

Specific requirements of the CEMP for each of the environmental topics assessed in the EIA are provided in the relevant EIA Report chapters and an 

outline CEMP is provided in Appendix 2.1. 

Design There will be a micro-siting allowance of up to 50m in respect of each turbine and its associated infrastructure in order to address any potential 

difficulties which may arise in the event that preconstruction surveys identify unsuitable ground conditions or environmental constraints that could be 

avoided. Any variation of between 50m to 100m shall only be permitted following prior written approval of the Planning Authority. It is proposed that 

the final positioning of all infrastructure pursuant to this micrositing allowance will be subject to an appropriately worded planning condition. 

Pre-construction 

Pollution Prevention Strategy A pollution prevention strategy, contained within the CEMP, will be agreed with SEPA to ensure that appropriate measures are put in place to protect 

watercourses and the surrounding environment. 

Any fuel or oil held on-site will only be of an amount sufficient for the plant required. This will be stored in a bunded area within the temporary 

construction compound, to prevent pollution in the event of a spillage. High standards of health and safety will be established and maintained. At all 

times, all activities will be undertaken in a manner compliant with applicable health and safety legislation and with relevant good practice as defined 

under applicable statutory approved codes of practice and guidance. 

Pre-construction and construction 

Operation Environmental Management Plan 

(OEMP) 

The OEMP will be developed in consultation with NatureScot, SEPA and The Highlands Council (THC) and will include but not be limited to: 

▪ details on the track, water crossings and turbine maintenance; 

▪ the control and monitoring of noise; 

▪ the control and monitoring of surface and groundwater; 

▪ a pollution prevention plan and a pollution incidence response plan; 

▪ details of how the Applicant will abide by the local and national legislative requirements e.g. The Water Environment (Controlled 

Activities) (Scotland) Regulations 2011 (amended 2013); 

▪ an operational Peat Management Plan; and 

▪ a Habitat Management Plan and relevant protected species management plans. 

Operation 

6. LVIA 

Design A design rationale has been adopted to avoid inconsistent turbine spacing, outliers or excessive overlapping turbines to minimise visual confusion and 

ensure a balanced / compact array from key views in the local landscape. 

Appropriate offsets from all properties and settlements, have been maintained to ensure that no property would experience an overbearing visual 

impact such that it became an unattractive place to live. There are no properties within 2km of the proposed turbines as a consequence and very few 

properties within 5km. 

The turbines would be painted an off-white colour with a low reflectivity semi-matt finish (or similar as agreed with the local planning authority). Such a 

finish is widely regarded to be the least visually intrusive in the landscape when seen against the sky in a host of weather conditions typically 

experienced in the UK. 

Pre-construction 

7. Cultural Heritage and Archaeology 

Embedded Mitigation A range of embedded mitigation measures have been applied as part of the iterative design process to avoid heritage assets within the site. This 

included the sensitive siting of the proposed infrastructure in order to avoid or reduce effects on the cultural heritage. As part of the design process due 

regard has been had to the duties and responsibilities under the Protection of Military Remains Act (1986) to preserve and protect military remains: in 

Pre-construction 
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this case, aircraft crash sites that lie within the Inner Study Area. These have been duly avoided and mitigation is put in place to ensure that the location, 

and the need to avoid the site of the wreckage, is made known to all construction contractors. 

Archaeological Clerk of Works (ACoW) A professionally qualified Archaeological Contractor would be appointed to act as an ACoW during the construction phase. The role of the ACoW would 

be to provide advice to the appointed Construction Contractor regarding micrositing of development components, where there is a possibility of 

intersecting with identified heritage assets, and to undertake archaeological monitoring of topsoil stripping operation in areas designated and approved 

by the Council’s Archaeological Advisors (HET). The activities of the ACoW would be carried out according to the scope of work and terms specified in a 

Written Scheme of Investigation (WSI) submitted to and approved by HET prior to any construction works (including enabling works) commencing on-

site. 

Pre-construction 

Unrecorded buried archaeological remains Written guidelines would be issued for use by all construction contractors, outlining the need to avoid causing unnecessary damage to known heritage 

assets. The guidelines would set out arrangements for calling upon retained professional support in the event that buried archaeological remains of 

potential archaeological interest (such as building remains, human remains, artefacts, etc.) should be discovered in areas not subject to archaeological 

monitoring. The guidelines would make clear the legal responsibilities placed upon those who disturb artefacts or human remains or disturb or remove 

military remains protected by legislation. 

Construction 

Preservation in-situ Structures, field walls and clearance cairns (7) and boundary walls and a possible structure (8): a programme of additional survey is recommended 

ahead of construction of the proposed access track in order to establish what, if any, remains are present within the proposed access track construction 

corridor where it passes through the former settlement. Where components of the settlement can be avoided (building remains, clearance cairns, etc) 

they will be marked out for avoidance during construction works. High visibility markers would be placed 5m from the visible edge of the remains to 

signal their presence to construction workers and to ensure their avoidance 

Pre-construction 

WWII aircraft crash site (16): a buffer of 50m will be marked out around the known extent of the southernmost crash debris field. High visibility markers 

would be set out to signal the presence of the wreckage and markers placed to inform construction workers of the sensitivity of the site and the legal 

protection afforded to it. A tool-box talk would be given to all construction workers highlighting the sensitivity of the wreckage and the penalties that 

can be imposed on those who disturb such aircraft crash sites, including the removal of material from the site. 

Construction 

Excavation/watching briefs Structures, field walls and clearance cairns (7) and boundary walls and a possible structure (8): any features that cannot be avoided by the Proposed 

Development would be excavated to a strategy and standard acceptable to HET. This may require full excavation of individual features, or evaluation 

excavation of a sample selection, depending on the outcome of the additional survey work undertaken. A watching brief would also be carried out 

during ground-breaking required for construction of the access track where it passes through the recorded extent of the asset. The purpose of the 

watching brief would be to identify and record any buried archaeological remains encountered and gather archaeological information relating to 

occupation of the settlement. 

Construction 

On the southeast facing, low lying coastal slopes to the north-east of Kintradwell Farm it has been assessed that there is a moderate to high potential 

for the presence of buried archaeological remains. A watching brief would therefore be carried out during ground-breaking required during the 

construction of the main site access track between the A9 and Asset 8. The purpose of the watching brief would be to identify and record any buried 

archaeological remains encountered during construction of the main site access. 

Construction 

Post-excavation assessment and reporting If new, archaeologically significant discoveries are made during any watching briefs carried out, and it is not possible to preserve the discovered remains 

in situ, provision would be made for the excavation where necessary, of any archaeological deposits encountered. The provision would include the 

consequent production of written reports, on the findings, with post-excavation analysis and publication of the results of the works, where appropriate. 

Operation 

8. Ecology 
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Design Mitigation ▪ Existing tracks have been used where possible, in order to reduce the footprint of the Proposed Development and to limit the number of 

watercourse crossings as far as practicable. Some localised upgrading is required to ensure a minimum 4.5m (4m running width with 0.25m 

shoulders on either side), with some local widening on corners   and passing places; 

▪ The use of floating roads and consideration of piled turbine foundations (where practicable) in areas of deeper peat is proposed in order to mitigate 

for potential hydrological impacts on peaty substrates and wider, connected vegetation: 

• any watercourse crossings will be designed to enable passage by fish, i.e. will avoid perched inverts that will be sufficiently large for 

fish passage and to avoid problems with flow rates being too fast for fish to swim against; 

• the presence of potential GWDTEs has informed the site layout, which has maximised distances to such features as far as possible. 

Although the potential GWDTEs have been assessed as either being non-GWDTE or having a low dependency on groundwater, these 

surface-water dependent habitats still present a potential engineering constraint and some precautions will therefore be taken, which 

may include cross-drains or culverts to maintain hydrological connectivity (please see Chapter 10 (Volume 2) for further details); 

• electrical infrastructure cabling will be installed alongside tracks, wherever possible, to further minimise any risk of habitat loss; 

• turbines have been sited at least 50m from any areas of standing water and watercourses; and 

• turbines and infrastructure have also been sited to avoid areas of blanket bog or heath habitat as far as practicable and the design also 

sought to minimise the take of areas of potential GWDTEs, even though these have subsequently assessed as predominantly non-

groundwater dependent. 

Pre-construction 

ECoW A suitably qualified Ecological Clerk of Works (ECoW) will be appointed prior to the commencement of any construction activities take place. The ECoW 

will be present and oversee construction activities as well as providing toolbox talks to all site personnel with regards to priority species and habitats, as 

well as undertaking monitoring works, oversee the relocation of any significant stands of nationally important species of plants and briefings to relevant 

staff and contractors as appropriate. 

Pre-construction / construction 

Species Protection Plan A Species Protection Plan (SPP) will be produced and agreed prior to construction commences and then implemented during the construction period. 

The SPP will detail measures to safeguard protected species known to be in the area and will include for pre-construction surveys for protected species, 

complimenting the seasonality of the construction start date) as well as ensuring the use of Best Practice measures during all construction activities 

(such as sensitive lighting, ramps exiting open excavations, etc.). The SPP will describe the process to be followed in the case that new protected species 

are recorded on site that will therefore also need to be protected during construction works, as well ensuring the implementation of effective toolbox 

talks to raise awareness of site personnel to sensitive ecological receptors on site. 

Pre-construction / construction 

Habitat Management Plan (HMP) A Habitat Management Plan (HMP) will be implemented during the construction and operation phases that will focus on the enhancement and restoration 

of blanket bog through the reprofiling of peat haggs and gullies within areas showing more severe signs of erosion and within reasonable distance of 

Proposed Development infrastructure. The outline HMP is presented in Technical Appendix 8.6 (Volume 6) and includes options for four separate areas 

(defined as Unit 1-4), with an aim to enhance an area of 47ha, identified through a combination of field survey and aerial imagery as consisting of heavily 

eroded and degrading blanket bog habitat partly as a result of historical management practices and deer grazing and poaching pressures. 

Pre-construction/ construction 

Monitoring Monitoring is also proposed by way of establishing whether the objectives of the HMP are being obtained. Proposed monitoring includes for the 

establishment of a minimum of permanent quadrats within areas of blanket bog enhancement within the HMAs, with a combination static photography, 

vegetative and substrate data being recorded across defined years following the construction phase. 

Operation 

Golden Eagle Habitat Management Areas (EA 

HMA) 

▪ In addition to the four HMAs identified above for blanket bog enhancement, a further two areas have been located away from the turbine array and at 

an appropriate height and orientation for improving conditions for foraging for golden eagle (Aquila chrysaetos), termed “EAHMAs”. These areas total 

just under 100ha of upland to the south and east of all infrastructure with ground conditions that have experienced more intensive historical muirburn. A 

commitment has been made to remove this pressure from the estate management regime to allow the vegetation here time to recover more fully and, 

Operation 
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therefore, lead to better conditions to support potential prey species for golden eagle (such as mountain hare, rabbit and other ground nesting species of 

bird). Monitoring of these areas will be completed in combination with the blanket bog enhancement monitoring works and consist of 20 permanent 

vegetation quadrats in each of the EAHMAs to assess how the vegetation develops.  

▪ Following the first few years of monitoring, further measures may be proposed to expedite the revegetation of the EAHMAs towards more suited 

conditions for supporting eagle prey species. 

9. Ornithology 

Ecological Clerk of Works (ECoW) To ensure all reasonable precautions are taken to avoid adverse effects on ornithological interests during construction, the developer will appoint a 

suitably qualified Ecological Clerk of Works (ECoW) prior to the commencement of construction and they will advise the developer and the Principal 

Contractor on all ornithological matters (with the assistance of a suitably qualified/licenced ornithologist if required). The ECoW will be required to be 

present on the site during the construction period and will carry out monitoring of works and briefings with regards to any ornithological sensitivities on 

the site to the relevant staff within the principal contractor and subcontractors. 

Construction 

Breeding Bird Protection Plan (BBPP) A Breeding Bird Protection Plan (BBPP) would be produced to ensure that disruption to nesting birds, and any disturbance to Schedule 1 breeding birds 

during the construction period is avoided. The BBPP shall include good practice measures during construction and will be overseen by the ECoW. 

Construction 

Pre-construction Surveys Pre-construction surveys carried out by the ECoW or a suitably qualified ornithologist would determine whether any breeding activity is taking place 

within potential species-specific disturbance zones of any proposed infrastructure. If breeding is found to occur within a potential disturbance zone, all 

construction works would be halted immediately, and a disturbance risk assessment would be prepared. The risk assessment would consider the 

likelihood and possible implications of the associated construction activities on the breeding attempt and set out necessary measures to ensure that no 

disturbance occurs. The proposed mitigation measures and, if required, the exact distance of any disturbance-free zone would be agreed with 

NatureScot, within which any construction activity that is considered to be potentially disturbing would be prohibited in that area until chicks are 

fledged. 

Pre-construction 

Avoid disturbance to breeding birds Schedule 1 species’ nests within proximity to existing access tracks (distance would be species-specific), a maximum speed limit of 15mph would be 

enforced, and personnel would remain within vehicles whenever possible. 

Construction 

Avoid disturbance to golden eagle and merlin  ▪ Annual monitoring would take place across the site to record any breeding activity of golden eagle, merlin and any other raptor species. 

▪ A Habitat Management Plan (HMP) is planned within the site boundary, which would aim to provide mitigation and enhancement measures to 

habitats that would be beneficial for all IOFs. An Outline Habitat Management Plan (OHMP) is presented in Appendix 8.6 (Volume 6), which 

would be finalised, and agreed with consultees prior to construction of the Proposed Development. The main features of the OHMP that would 

benefit IOFs are:  

o  restoration and management to improve blanket bog and wet heath habitat (HMAs 1 to 4, Figure TA8.6.1, Volume 6). This will provide 

improved habitats for breeding waders and raptor prey, and therefore potentially encourage raptors to forage within the 

management areas; 

o reduction/ceasing of muirburn practice in the two EA HMAs (Confidential Figure 9.2.9, Volume 7) to encourage vegetation recovery/re-

establishment to improve golden eagle prey habitat and therefore prey availability;  

o management of grazing so that a diverse sward and shrub level can be created, thereby providing suitable nesting habitat for waders, 

grouse and potentially raptors including merlin, away from turbines; and   

o removal of carrion from within the site: removal or burying of deer carrion and grallochs from within 200m of the Proposed 

Development turbines throughout the operational period to help reduce the attractiveness of areas near turbines, and therefore 

reduce collision risk for golden eagle. 

Pre-construction / Operation 
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10. Geology, Hydrology and Hydrogeology 

Peat Management Where practically possible, areas of deep peat have been avoided by the site design. 

Good construction practice and methodologies to prevent peat instability within areas that contain peat deposits are identified in the PLHRA. These 

include: 

▪ measures to ensure a well-maintained drainage system, to include the identification and demarcation of zones of sensitive drainage or hydrology 

in areas of construction; 

▪ minimisation of ‘undercutting’ of peat slopes, but where this is necessary, a more detailed assessment of the area of concern would be required; 

▪ careful micro-siting of turbine bases, crane hardstandings and access track alignments to minimise effects on the prevailing surface and sub-

surface hydrology; 

▪ raising peat stability awareness for construction staff by incorporating the issue into the Site Induction (e.g. peat instability indicators and good 

practice); 

▪ introducing a ‘Peat Hazard Emergency Plan’ to provide instructions for site staff in the event of a peat slide or discovery of peat instability 

indicators; 

▪ developing methodologies to ensure that degradation and erosion of exposed peat deposits does not occur as the break-up of the peat top mat 

has significant implications for the morphology, and thus hydrology, of the peat (e.g. minimisation of off-track plant movements within areas of 

peat); 

▪ developing robust drainage systems that would require minimal maintenance; and 

▪ developing drainage systems that would not create areas of concentrated flow or cause over-, or under-saturation of peat habitats. 

An experienced and qualified engineering geologist / geotechnical engineer would be appointed to provide advice during the setting out, micro-siting 

and construction phases of the Proposed Development.   

A site-specific peat management plan has been prepared (see Technical Appendix 10.2 (Volume 6)) which shows that peat disturbed by the Proposed 

Development can be readily re-used for restoration purposes. 

Pre-construction 

Buffer to Watercourses In accordance with wind farm construction best practice guidelines, a 50m buffer has been applied to watercourses and where practical any proposed 

construction activities or infrastructure has been located outside of this buffer. 

The layout of the access track was designed to minimise the requirement for watercourse crossings. 

Pre-construction 

GWDTEs Measures, such as permeable access tracks and regular cross track drains, have been proposed to safeguard existing water flow paths and maintain 

existing water quality.  It is considered therefore that the water dependent habitats identified by the NVC mapping can therefore be sustained.  This will 

be confirmed, in accordance with good practice, by the Ecological Clerk of Works (ECoW) at the time of the construction of the Proposed Development 

who will ensure existing surface water flow paths and water flushes are maintained. 

Pre-construction/construction 

Construction Site Licence In accordance with CAR prior to any construction at site a Construction Site Licence application will be made to SEPA.  The Licence, which is regulated by 

SEPA, is used to ensure that run-off from a construction site does not cause pollution of the water environment.  The Construction Site Licence requires 

the development of a Pollution Prevention Plan, which once agreed with SEPA is adhered to on site.   

Construction 

General Mitigation Measures ▪ As a principle, preventing the release of any pollution/sediment is preferable to dealing with the consequences of any release.  There are 

several general measures which cover all effects assessed within this chapter, details of which are given below. 

Pre-construction / construction 
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▪ Prior to construction, a site-specific drainage plan will be produced. This will take into account any existing local drainage which may not be 

mapped and incorporate any site-specific mitigation measures identified during the assessment. 

▪ Measures will be included in the final CEMP for dealing with pollution/sedimentation/flood risk incidents and will be developed prior to 

construction. This will be adhered to should any incident occur, reducing the effect as far as practicable. 

▪ The final CEMP will contain details on the location of spill kits, will identify 'hotspots' where pollution may be more likely to originate from, 

provide details to site personnel on how to identify the source of any spill and state procedures to be adopted in the case of a spill event.  A 

specialist spill response contractor will be identified to deal with any major environment incidents. 

▪ A wet weather protocol will be developed.  This will detail the procedures to be adopted by all staff during periods of heavy rainfall.  Toolbox 

talks will be given to engineering/construction/supervising personnel. 

▪ Roles will be assigned to different engineering/construction/supervising personnel and the inspection and maintenance regimes of sediment 

and run-off control measures will be adopted during these periods.  In extreme cases, the above protocol will dictate that work on-site may 

have to be temporarily suspended until weather/ground conditions allow. 

Water Quality Monitoring Water quality monitoring during the construction phase will be undertaken for the surface water catchments that serve the site, including the spring 

water source to PWS01, to ensure that none of the tributaries of the main channels are carrying pollutants or suspended solids.  Monitoring will be 

carried out at a specified frequency (depending upon the construction phase) on these catchments. 

This monitoring will continue throughout the construction phase and immediately post construction. Monitoring will be used to allow a rapid response 

to any pollution incident as well as assess the efficacy of good practice or remedial measures.  Monitoring frequency will increase during the 

construction phase if remedial measures to improve water quality were implemented.  Detailed water quality monitoring plans will be developed during 

detailed design. THC, SEPA, Marine Scotland and Brora District Salmon Fishery Board will be consulted on the plans and will be contained within the final 

CEMP. 

Construction 

Pollution Risk Good practice measures in relation to pollution prevention will include the following: 

▪ refuelling will take place at least 50 m from watercourses and where possible it will not occur when there is risk that oil from a spill could 

directly enter the water environment.  For example, periods of heavy rainfall or when standing water is present will be avoided; 

▪ foul water generated on-site will be managed in accordance with best practice and be drained to a sealed tank and routinely removed 

from site; 

▪ drip trays will be placed under vehicles which could potentially leak fuel/oils when parked;  

▪ areas will be designated for washout of vehicles which are a minimum distance of 50m from a watercourse;  

▪ washout water will also be stored in the washout area before being treated and disposed of;  

▪ if any water is contaminated with silt or chemicals, run-off will not enter a watercourse directly or indirectly without treatment;  

▪ water will be prevented as far as possible, from entering excavations; 

▪ procedures will be adhered to for storage of fuels and other potentially contaminative materials in line with the Water Environment (Oil 

Storage) (Scotland) Regulations 2006, to minimise the potential for accidental spillage (e.g. stored in 110% bunded storage facilities); and 

▪ a plan for dealing with spillage incidents will be designed prior to construction, and this will be adhered to should any incident occur, 

reducing the effect as far as practicable.  This will be included in the final CEMP. 

Construction 
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Site investigation (e.g. trial pitting and/or boreholes) will be undertaken prior to any construction works where excavation will be required to establish 

the wind farm and it will inform detailed design and construction methods to ensure pollution risk is considered prior to construction.  These methods 

will be specified in the final CEMP. 

Erosion and Sedimentation Good practice measures for the management of erosion and sedimentation will include the following: 

▪ all stockpiled materials will be located out with a 50m buffer from watercourses, including on up gradient sides of tracks and battered to 

limit instability and erosion; 

▪ stockpiled material will either be seeded or appropriately covered, minimising the area of exposed bare ground; 

▪ monitoring of stockpiles / excavation areas during rainfall events; 

▪ water will be prevented as far as possible, from entering excavations through the use of appropriate cut-off drainage; 

▪ where this is not possible, water that enters excavations will pass through a number of settlement lagoons and silt/sediment traps to 

remove silt prior to discharge into the surrounding drainage system.  Detailed assessment of ground conditions will be required to identify 

locations where settlement lagoons will be feasible; 

▪ clean and dirty water on-site will be separated, and dirty water will be filtered before entering the stream network; 

▪ if the material is stockpiled on a slope, silt fences will be located at the toe of the slope to reduce sediment transport; 

▪ the amount of ground exposed, and time period during which it is exposed, will be kept to a minimum and appropriate drainage will be in 

place to prevent surface water entering deep excavations; 

▪ a design of drainage systems and associated measures to minimise sedimentation into natural watercourses will be developed - this may 

include silt traps, check dams and/or diffuse drainage;  

▪ silt/sediment traps, single size aggregate, geotextiles or straw bales will be used to filter any coarse material and prevent increased levels 

of sediment. Further to this, activities involving the movement or use of fine sediment will avoid periods of heavy rainfall where possible; 

and 

▪ construction personnel and the Principal Contractor will carry out regular visual inspections of watercourses to check for suspended solids. 

Construction 

Fluvial Flood Risk Sustainable Drainage Systems (SuDS) shall be incorporated as part of the Proposed Development. Good practice in relation to the management of 

surface water run-off rates and volumes and potential for localised fluvial flood risk will include the following: 

▪ drainage systems will be designed to ensure that any sediment, pollutants or foreign materials which may cause blockages are removed 

before water is discharged into a watercourse; 

▪ on-site drainage will be subject to routine checks to ensure that there is no build-up of sediment or foreign materials which may reduce 

the efficiency of the original drainage design causing localised flooding;  

▪ appropriate drainage will attenuate run-off rates and reduce run-off volumes to ensure minimal effect upon flood risk;  

▪ where necessary, check dams will be used within cable trenches in order to prevent trenches developing into preferential flow pathways 

and trenches shall be backfilled with retained excavated material; and 

▪ as per good practice for pollution and sediment management, prior to construction, section specific drainage plans will be developed, and 

construction personnel made familiar with the implementation of these. 

Construction 

Water Abstractions Any water abstraction will only be made with authorisation from SEPA and in accordance with the Controlled Activity Regulations (CAR). Good practice 

that will be followed in addition to the CAR Licence regulations includes: 

Construction 
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▪ water use will be planned so as to minimise abstraction volumes; 

▪ water will be re-used where possible; and  

▪ abstraction volumes will be recorded. 

Watercourse Crossings Watercourse crossings will be designed to pass the 200-yr flood event and detailed design details will be agreed with THC and SEPA as part of the final 

CEMP. 

Construction 

11. Traffic and Transport 

Construction Traffic Management Plan 

(CTMP) 

The following measures will be implemented during the construction phase through the CTMP: 

▪ all materials delivery lorries (dry materials) will be sheeted to reduce dust and stop spillage on public roads;  

▪ specific training and disciplinary measures will be established to ensure the highest standards are maintained to prevent construction 

vehicles from carrying mud and debris onto the carriageway; 

▪ wheel wash facilities will be established at the site entrance; 

▪ working hours will be limited to between 0700 and 1900 Monday to Saturday except for AIL component delivery which could take place 

outside these hours; 

▪ appropriate traffic management measures will be put in place on the A9 through Golspie and Brora to avoid conflict with general traffic, 

subject to the agreement of the roads authority. Measures specific to the site include a commitment for construction traffic to travel 

through the villages at 20mph and managing deliveries to take place outside school drop off and pick up times; 

▪ appropriate traffic management measures will be put in place at the site access entrance  to avoid conflict with general traffic, subject to 

the agreement of the Roads Authority; 

▪ appropriate traffic management measures will be put in place at the site access junction.  Typical measures will include speed limit, HGV 

turning and crossing signs and/ or banksmen at the site access and warning signs;  

▪ provision of construction updates on the project website and information to be distributed to residents within an agreed distance of the 

site; and 

▪ all drivers will be required to attend an induction to include: 

- a safety briefing; 

- the need for appropriate care and speed control; 

- a briefing on driver speed reduction agreements (to slow Site traffic at sensitive locations); 

- identification of specific sensitive areas; 

- identification of the specified route; 

- the requirement not to deviate from the specified route; and  

- strict instructions that roadside littering will not be tolerated. 

Construction 

General Construction Traffic A community liaison group will be set up to disseminate information and provide feedback on the Proposed Development and construction activities. A 

project website will be set up and regularly updated to provide the latest information relating to traffic movements associated with vehicles accessing 

the site. 

Construction 
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Cyclists National Cycle Route 1 which follows the A9 on-road for a short stretch north of Tain will be affected by traffic during the construction and 
decommissioning phases only.  Conflict between construction traffic and cyclists will be prevented through appropriate traffic management. This will be 
managed through implementation of a Construction Traffic Management Plan (CTMP) for general construction traffic and Traffic Management Plan for 
abnormal loads (which may form part of the CTMP). 

Construction 

Pre-construction Phase Video footage of the pre-construction phase condition of the abnormal loads access route and the construction vehicles route will be recorded to provide 
a baseline of the state of the road prior to any construction work commencing. This baseline will allow identification of any change in the road condition 
during the construction stage of the Proposed Development. Any necessary repairs required as a result of the Proposed Development will be coordinated 
with the Roads Authority. Any damage caused by traffic associated with the Proposed Development during the construction period that would be 
hazardous to public traffic will be repaired as soon as possible. 

Pre-construction 

Construction Damage Damage to road infrastructure caused directly by construction traffic will be made good and street furniture that is removed on a temporary basis will be 
fully reinstated. 

Construction 

Road Debris during Construction There will be a daily road edge review and debris and mud will be removed from the carriageway within the immediate vicinity of the site access road 
using an on-site road sweeper to keep the road clean and safe. 

Construction 

Road Maintenance Site entrance roads will be well maintained and monitored. Operation 

Decommissioning The Applicant is seeking in-perpetuity consent for the Proposed Development. At the end of the operational life of the wind farm a decision would be 
made as to whether to refurbish, remove, or replace the turbines. A CTMP will be prepared for the decommissioning phase. 

Decommissioning 

12. Noise 

Good practice measures The following good practice measures will be implemented during construction to limit unnecessary noise: 

▪ consideration would be given to noise emissions when selecting plant and equipment to be used on site; 

▪ all equipment should be maintained in good working order and fitted with the appropriate silencers, mufflers or acoustic covers where 

applicable; 

▪ stationary noise sources would be sited as far away as reasonably possible from residential properties;  

▪ the movement of vehicles to and from the site would be controlled and employees instructed to ensure compliance with the noise control 

measures adopted; and 

▪ site operations would be limited to 0700-1900 Monday to Saturday except during turbine erection and commissioning or during periods 

of emergency work. 

Construction 

Blasting With specific regard to blasting, it is proposed that the following mitigation measures are implemented: 

▪ good practice on blasting, as recommended by Planning Advice Note (PAN) 50 ‘Controlling the environmental effects of surface mineral 

workings’ (Scottish Government, 1996) shall be followed; 

▪ the vibration and air overpressure reduction methods outlined in Section 8.6.9.2 of BS 5228-2:2009 shall be adhered to where 

appropriate; 

▪ advance warning shall be given to nearby residents;  

▪ blasting should only occur between the hours of 0800-1800 on Mondays-Fridays or between the hours of 0800-1300 on Saturdays; and 

▪ no more than three blasts per day should occur. 

Construction 
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Noise limits The Applicant has committed to meeting noise limits for the Proposed Development agreed through the consenting process.  Operation 

13. Aviation 

General Mitigation Measures The Ministry of Defence and the Defence Geographic Centre (AIS Information Centre) will be provided with the following information: 

▪ the date of commencement of the development; 

▪ the exact position of the wind turbine towers in latitude and longitude; 

▪ a description of all structures over 300 feet high; 

▪ the maximum extension height of all construction equipment; 

▪ the height above ground level of the tallest structure; and 

▪ details of an infrared aviation lighting scheme. 

Where possible turbines are positioned in locations that will eliminate or reduce as far as possible potential impacts upon aviation. 

Construction and Operation 

Radar Mitigation Scheme (RMS) A Radar Mitigation Scheme (RMS) will be agreed with the MOD that will remove or reduce to an acceptable level, the impact of the Proposed 

Development on the Marshall replacement RAF Lossiemouth radar. The RMS will be agreed prior to the Proposed Development becoming fully 

operational. 

A proposed RMS was presented to the DIO in April 2020, outlining a solution to mitigate the impacts of the Proposed Development on the Lossiemouth 

primary radar. In May 2020, the DIO stated that, provided the design of the Proposed Development did not change significantly prior to full planning 

application, the proposal would be both reasonable and potentially acceptable to the MOD. 

Pre-operation 

14. Socio-economic, Recreation and Tourism 

Procurement Subject to procurement process and procedures the Applicant will: 

▪ maximise local presence and begin early – identify potential suppliers and increase visibility in the local area; 

▪ work with local authorities and business groups to gain information on local expertise and spread the message to local businesses; 

▪ leverage primary contractors – ensure that primary contractors also consider the impact that they can make in the local area; 

▪ provide the right information – give information in plenty of time and in the right format so that local businesses are able to prepare; 

▪ communicate technical requirements early – provide opportunities for local companies to upskill and form local consortia; and  

▪ having inserted local-content commitments in the planning application where applicable, undertake post-construction auditing. 

Pre-construction 
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17 Summary of Residual and Cumulative Effects 

17.1 Introduction 
17.1.1 Table 17.1 and Table 17.2 provide a quick reference to residual environmental effects identified in the technical 

sections of the EIA, as well as a cross reference to the relevant mitigation measures identified.  

17.1.2 Table 17.3 provides a summary of the cumulative effects of the Proposed Development in combination with other 
proposed, consented and operation developments within the area. 

 



Kintradwell Wind farm  

EIA Report 

 

RES 

 

Volume 2: EIA Report 17-1 SUMMARY OF RESIDUAL AND CUMULATIVE EFFECTS 

 

Table 17.1 – Summary of Residual Effects – Construction Phase 

Description of Effect Significance of Likely Effect Additional Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ Adverse Significance Beneficial/ Adverse 

6. Landscape and Visual 

Landscape 

Existing Landscape Features Minor and not 

Significant 

Adverse n/a Minor and not significant Adverse 

135: Rounded Hills - Caithness & 

Sutherland LCT 

Moderate and 

significant 

Adverse n/a Moderate and significant Adverse 

144: Coastal Crofts and Small Farms 

LCT 

Moderate to Minor 

and not significant 

Adverse n/a Moderate to Minor and 

not Significant 

Adverse 

134: Sweeping Moorland and Flows 

LCT 

Moderate to Minor 

and not significant 

Adverse n/a Moderate to Minor and 

not Significant 

Adverse 

All other LCTs within study area Not significant Adverse n/a Not significant Adverse 

Visual 

Visual Effects Not significant Adverse n/a Not significant Adverse 

7. Cultural Heritage 

Direct impact on Structures, field walls 

and clearance cairns (7) 

Moderate and 

significant 

Adverse Survey to identify, record and mark out for avoidance, where possible, any upstanding features 

(preservation in situ). 

Watching brief to a strategy and standard acceptable to HET (Preservation by record). 

Excavation to a strategy and standard acceptable to HET (preservation by record). 

Minor and not significant Adverse 

Direct impact on Clearance cairns, 

boundary walls and a possible 

structure (8) 

Moderate and 

significant 

Adverse Survey to identify, record and mark out for avoidance, where possible, any upstanding features 

(preservation in situ). 

Watching brief to a strategy and standard acceptable to HET (Preservation by record). 

Excavation to a strategy and standard acceptable to HET (preservation by record). 

Minor and not significant Adverse 

Possible direct impact on any 

scattered remains of WWII aircraft 

crash site (16) 

Minor and not 

significant 

Adverse Mark out debris field for avoidance, including signage identifying legal protection of the remains 

(preservation in situ). 

No material to be removed from the debris field. 

Negligible and not 

significant 

n/a 
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Description of Effect Significance of Likely Effect Additional Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ Adverse Significance Beneficial/ Adverse 

Possible direct impact on buried 

remains archaeological remains on 

lower terrace between A9 and Asset 8. 

Unknown (Moderate 

and significant) 

Adverse Watching brief to a strategy and standard acceptable to HET (Preservation by record). 

Excavation to a strategy and standard acceptable to HET (preservation by record). 

Negligible and not 

significant 

Adverse 

8. Ecology 

Moray Firth SAC: pollution and/or 

sedimentation of waters discharging 

into the Firth  

Negligible and not 

significant 

Adverse None required, beyond standard best practice construction methods: distance from Proposed 

Development >50m and therefore no potential for impacts on the habitats within the designated 

area. 

Negligible and not 

significant 

Adverse 

Loss of habitat: dry heath Low and not significant Adverse ECoW advising on micro-siting requirements to ensure impacts on dry heath are reduced further 

where possible. 

Low and not significant Adverse 

Loss/Drying effect on habitat: wet 

heath 

Low and not significant Adverse 
Standard in-built mitigation (i.e 50m watercourse buffer) and adoption of good practice. 

ECoW advising on micro-siting requirements to ensure impacts on wet heath are reduced further 
where possible. 

HMP will be implemented during the construction and operation phases that will focus on 

restoration of blanket bog and will likely include positive indirect benefit in terms of supporting wet 

heath and the peat macrotope water table. 

Low and not significant Beneficial 

Loss / Drying effect on habitat: blanket 

bog 

Negligible and not 

significant 

Adverse 
Standard in-built mitigation (i.e 50m watercourse buffer) and adoption of good practice  

ECoW advising on micro-siting requirements to ensure impacts on blanket bog are reduced further 
where possible. 

HMP will be implemented during the construction and operation phases that will focus on 

restoration of blanket bog and will likely include positive net benefit in terms of supporting other 

mire habitats present (i.e. wet heath) and the peat macrotope overall integrity. 

Low and not significant Beneficial 

9. Ornithology 

Displacement of breeding golden eagle Minor and not 

significant 

Adverse BBPP, pre-construction surveys, presence of an ECoW. Minor and not significant Adverse 

Displacement of breeding or wintering 

golden plover 

Minor and not 

significant 

Adverse BBPP, pre-construction surveys, presence of an ECoW. Minor and not significant Adverse 

Displacement of breeding merlin Minor and not 

significant 

Adverse BBPP, pre-construction surveys, presence of an ECoW. Minor and not significant Adverse 

10. Geology, Hydrology and Hydrogeology 

Pollution 
Erosion and Sedimentation 

Drainage and Dewatering 

Minor and not 

significant 

Adverse ▪ good practice techniques 

▪ confirmatory water quality monitoring of principal watercourses and PWS01 

Minor and not significant Adverse 

11. Traffic and Transport 
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Description of Effect Significance of Likely Effect Additional Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ Adverse Significance Beneficial/ Adverse 

No significant effects identified. 

12. Noise 

Loss of residential amenity due to 

construction or traffic noise 

Moderate and not 

significant  
Adverse 

Noise mitigation measures would be implemented as part of the Construction and Environmental 
Management Plan which would be required to be agreed as a condition of consent. 
 
Due regard for ‘best practicable means’ (defined by Section 72 of the Control of Pollution Act 1974). 
 
A range of noise mitigation measures are proposed for the construction phase in accordance with 
measures outlined in BS 5228-1:2009.  
  
Site operations to be limited to 0700-1900 Monday to Saturday (except during turbine erection and 
commissioning/ periods of emergency work). 
 

Blasting specific mitigation measures consistent with PAN 50 and BS 5228-2:2009. 

Minor and not significant Adverse 

13. Aviation  

Air safety is compromised if aviation 

charts are not updated with new 

obstacles. 

Moderate and 

significant 

Adverse Notification to the MOD Defence Geographic Centre of the locations and physical dimensions of the 

turbines. 

Minor and not 

significant. 

Beneficial 

14. Socio-economics, Recreation and Tourism 

£3.7 million GVA and 51 job years in 

the North Highlands 

Minor and not 

significant 

Beneficial n/a Minor and not significant Beneficial 

£8.9 million GVA and 121 job years in 

Highland 

Negligible and not 

significant 

Beneficial n/a Negligible and not 

significant 

Beneficial 

£26.7 million GVA and 385 job years in 

Scotland 

Negligible and not 

significant 

Beneficial n/a Negligible and not 

significant 

Beneficial 

15. Climate Change 

No significant effects identified. 
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Table 17.2 Summary of Residual Effects – Operation Phase 

Description of Effect Significance of Likely Effect Additional Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ Adverse Significance Beneficial/ Adverse 

6. Landscape and Visual 

Landscape 

Existing Landscape Features No effect Neutral n/a No effect Neutral 

135: Rounded Hills - Caithness & 

Sutherland LCT (between 0-4km) 

Major and significant Adverse n/a Major and significant Adverse 

135: Rounded Hills - Caithness & 

Sutherland LCT (beyond 4km) 

Not significant Adverse n/a Not significant Adverse 

144: Coastal Crofts & Small Farms 

(within 5km and beyond 9km) 

Not significant Adverse n/a Not significant Adverse 

144: Coastal Crofts & Small Farms 

(between 5-9km) 

Moderate and 

significant 

Adverse n/a Moderate and significant Adverse 

140: Sandy Beaches and Dunes (within 

5km and beyond 8km) 

Not significant Adverse n/a Not significant Adverse 

140: Sandy Beaches and Dunes 

(between 5-8km) 

Moderate and 

significant 

Adverse n/a Moderate and not 

significant 

Adverse 

All other LCTs within study area Not significant Adverse n/a Not significant Adverse 

Loch Fleet, Loch Brora and Glen Loth 

SLA 

Significant  Adverse n/a Significant  Adverse 

Other SLAs within study area Not significant Adverse n/a Not significant Adverse 

Ben Klibreck – Armine Forest WLA Not significant Adverse n/a Not significant Adverse 

Other WLAs within study area Not significant Adverse n/a Not significant Adverse 

Doroch Firth NSA Not significant Adverse n/a Not significant Adverse 

Visual 

All properties within 5km Not significant Adverse or Neutral n/a Not significant Adverse or Neutral 

Brora and Doll Settlements Significant  Adverse n/a Significant  Adverse 

All other settlements within study area Not significant Adverse n/a Not significant Adverse 
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Description of Effect Significance of Likely Effect Additional Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ Adverse Significance Beneficial/ Adverse 

John O’Groats Trail (between 6.5-

8.5km) 

Moderate to Major 

and significant 

Adverse n/a Moderate to Major and 

significant 

Adverse 

John O’Groats Trail (elsewhere within 

study area) 

Not significant Adverse n/a Not significant Adverse 

Brora Village Trail  Moderate to Major 

and significant 

Adverse n/a Moderate to Major and 

significant 

Adverse 

Brora Links, Dalchalm routes (ref: 

SU06.07/ SU06.08/ SU06.09/ SU06.10) 

Moderate to Major 

and significant 

Adverse n/a Moderate to Major and 

significant 

Adverse 

Other recreational routes and core 

paths within study area 

Not significant Adverse n/a Not significant Adverse 

All roads and rail within the study area Not significant Adverse n/a Not significant Adverse 

Brora Golf Course Moderate to Major 

and significant 

Adverse n/a Moderate to Major and 

significant 

Adverse 

Brora Beach  Moderate to Major 

and significant 

Adverse n/a Moderate to Major and 

significant 

Adverse 

All other recreational and tourism 

receptors within study area 

Not significant Adverse n/a Not significant Adverse 

7. Cultural Heritage 

Impacts on the settings of 12 

Scheduled Monuments, of high 

sensitivity, within the Outer Study 

Area. 

Minor and not 

significant 

Adverse None Minor and not significant Adverse 

Impacts on the settings of one 

Category B Listed Buildings of medium 

sensitivity, within the Outer Study 

Area. 

Minor and not 

significant 

Adverse None Minor and not significant Adverse 

Impacts on the settings of 13 Category 

B Listed Buildings of medium 

sensitivity, within the Outer Study 

Area. 

Negligible and not 

significant 

Adverse None Negligible and not 

significant 

Adverse 

Impacts on the settings of 11 Category 

C Listed Buildings of low sensitivity 

within the Outer Study Area. 

Negligible and not 

significant 

Adverse None Negligible and not 

significant 

Adverse 
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Description of Effect Significance of Likely Effect Additional Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ Adverse Significance Beneficial/ Adverse 

Impact on the setting of one GDL, of 

medium sensitivity, within the Outer 

Study Area. 

Minor and not 

significant 

Adverse None Minor and not significant Adverse 

8. Ecology 

Moray Firth SAC No impact and not 

significant 

- None required. No impact and not 

significant 

- 

Habitats: dry heath No impact and not 

significant 

- None required. No impact and not 

significant 

- 

Habitats: wet heath Low and not significant Beneficial The HMP is predicted to indirectly improve the quality of the wet heath during the operational 

phase, associated with the enhancement of blanket bog habitat. 

Low and not significant Beneficial 

Habitats: blanket bog Low and not significant Beneficial The HMP is predicted to improve the quality and integrity of the blanket bog habitat during the 

operational phase, associated with the proposed habitat enhancement measures. 

Low and not significant Beneficial 

9. Ornithology 

Risk of collision: golden eagle Minor and not 

significant 

Adverse Removal or burying of deer carrion and gralloch from within 200m of turbines to reduce 

attractiveness of areas near turbines. 

Minor and not significant Adverse 

Risk of collision: golden plover Minor and not 

significant 

Adverse OHMP (Appendix 8.6, Volume 6) includes measures to improve blanket bog/wet heath habitat and 

create a diverse sward and shrub level to improve nesting habitat away from turbines. 

Minor and not significant Adverse 

Risk of collision: merlin Minor and not 

significant 

Adverse Annual monitoring, OHMP (Appendix 8.6, Volume 6) includes measures to improve blanket bog/wet 

heath habitat and create a diverse sward and shrub level to improve habitat for prey species and 

nesting habitat (for merlin) away from turbines. 

Minor and not significant Adverse 

Displacement of breeding golden eagle Minor-moderate and 

significant 

Adverse Annual monitoring, OHMP (Appendix 8.6, Volume 6) includes measures to improve blanket bog/wet 

heath habitat and create a diverse sward and shrub level to improve habitat for prey species away 

from turbines. 

Minor and not significant Adverse 

Displacement of breeding or wintering 

golden plover 

Minor and not 

significant 

Adverse OHMP (Appendix 8.6, Volume 6) includes measures to improve blanket bog/wet heath habitat and 

create a diverse sward and shrub level to improve nesting habitat away from turbines. 

Minor and not significant Adverse 

Displacement of breeding merlin Minor-moderate and 

significant 

Adverse Annual monitoring, OHMP (Appendix 8.6, Volume 6) includes measures to improve blanket bog/wet 

heath habitat and create a diverse sward and shrub level to improve habitat for prey species and 

nesting habitat (for merlin) away from turbines. 

Minor and not significant Adverse 

10. Geology, Hydrology and Hydrogeology 

Pollution 

Erosion and Sedimentation 

Minor and not 

significant 

Adverse ▪ no additional mitigation measures required Minor and not significant Adverse 
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Description of Effect Significance of Likely Effect Additional Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ Adverse Significance Beneficial/ Adverse 

Infrastructure and Man-made 

Drainage 

 

11. Traffic and Transport 

No significant effects identified. 

12. Noise 

Loss of residential amenity due to 

operational noise 

Negligible and not 

significant 
Adverse 

Not required as wind farm meets noise limits specified by relevant guidance such that there is an 

absence of significant effects. 

Negligible and not 

significant 
Adverse 

13. Aviation  

Air safety can be compromised if the 

radar operator loses situational 

awareness caused by unwanted radar 

returns from turbines.   

Moderate/ Major and 

significant 

Adverse Implementation of agreed RMS. Minor and not 

significant. 

Beneficial 

14. Socio-economics, Recreation and Tourism 

£0.3 million GVA and 4 jobs in the 

North Highlands 

Negligible and not 

significant 

Beneficial n/a Negligible and not 

significant 

Beneficial 

£0.6 million GVA and 8 jobs in 

Highland 

Negligible and not 

significant 

Beneficial n/a Negligible and not 

significant 

Beneficial 

£1.2 million GVA and 19 jobs in 

Scotland 

Negligible and not 

significant 

Beneficial n/a Negligible and not 

significant 

Beneficial 

Payment of non-domestic rates of £0.6 

million in Highland 

Negligible and not 

significant 

Beneficial n/a Negligible and not 

significant 

Beneficial 

Effect on North Highlands tourism 

economy 

Negligible and not 

significant 

n/a n/a Negligible and not 

significant 

n/a 

Effect on local recreation Negligible and not 

significant 

n/a n/a Negligible and not 

significant 

n/a 

15. Climate Change 

No significant effects identified. 
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Table 17.3 – Cumulative Effects  

Receptor Effect Cumulative Developments Significance of Residual Effect 

Significance Beneficial/ Adverse 

6. Landscape and Visual 

Landscape Character 

Other consented schemes also 

operational 

Reduction to level of effects on landscape 

character which the Proposed Development would 

bring about if Gordonbush Extension weren’t in 

the baseline. 

Gordonbush Extension Not Significant Adverse 

Other consented and in-planning 

schemes also operational 

Reduction to level of effects in proximity to South 

Kilbraur. 

Gordonbush Extension and South Kilbraur Not Significant Adverse 

Totality of the Combined Effect of all 

schemes 

Effects upon LCTs 135 and 134.  Gordonbush, Kilbraur (Srathbrora), Kilbraur Extension Gordonbush Extension and South Kilbraur Significant (but would 

arise irrespective of the 

Proposed Development) 

Adverse 

Visual 

In combination – Other consented 

schemes also operational 

Reduction to level of effects in context of 

Gordonbush wind farm. 

Gordonbush Extension Not Significant Adverse 

In combination – Other consented and 

in-planning schemes also operational 

No notable change. Gordonbush Extension and South Kilbraur Not Significant Adverse 

Sequential – Other consented schemes 

also operational 

Reduction to level of effects in context of 

Gordonbush wind farm. 

Gordonbush Extension Not Significant Adverse 

Sequential – Other consented and in-

planning schemes also operational 

No notable change. Gordonbush Extension and South Kilbraur Not Significant Adverse 

Totality of the Combined Effect of all 

schemes 

Effects upon Viewpoints 5, 6, 7, 8, 10 and 11 and 

minor road between Balnacoil to Knockarthur. 

Gordonbush, Kilbraur (Srathbrora), Kilbraur Extension Gordonbush Extension and South Kilbraur Significant (but would 

arise irrespective of the 

Proposed Development) 

Adverse 

7. Cultural Heritage 

Cumulative impacts on the settings of 

Scheduled Monuments within Strath 

Brora. 

Negligible and not significant Adverse None Negligible and not 

significant 

8. Ecology 

Moray Firth SAC Significant effects on qualifying features Similar developments within the same NHZ 5 No impact and not 

significant 

- 
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Receptor Effect Cumulative Developments Significance of Residual Effect 

Significance Beneficial/ Adverse 

Habitats: dry heath Loss of habitat Similar developments within the same NHZ 5 No impact and not 

significant 

- 

Habitats: wet heath Loss of habitat Similar developments within the same NHZ 5 No impact and not 

significant 

- 

Habitats: blanket bog Loss of habitat Similar developments within the same NHZ 5 No impact and not 

significant 

- 

9. Ornithology 

Golden eagle Displacement Error! Reference source not found. (Chapter 9, Volume 2) Minor and not significant Adverse 

Golden eagle Collision mortality Error! Reference source not found. (Chapter 9, Volume 2) Minor and not significant Adverse 

Golden plover Displacement Error! Reference source not found. (Chapter 9, Volume 2) Minor and not significant Adverse 

Golden plover Collision mortality Error! Reference source not found. (Chapter 9, Volume 2) Minor and not significant Adverse 

Merlin Displacement Error! Reference source not found. (Chapter 9, Volume 2) Minor and not significant Adverse 

Merlin Collision mortality Error! Reference source not found. (Chapter 9, Volume 2) Minor and not significant Adverse 

10. Geology, Hydrology and Hydrogeology 

There are no predicted cumulative effects associated with the Proposed Development. 

11. Traffic and Transport 

Severance Minor and not significant South Kilbraur Wind Farm Minor and not significant Adverse 

Driver Delay Minor and not significant South Kilbraur Wind Farm Minor and not significant Adverse 

Pedestrian Delay Minor and not significant South Kilbraur Wind Farm Minor and not significant Adverse 

Pedestrian Amenity Minor and not significant South Kilbraur Wind Farm Minor and not significant Adverse 

Fear and Intimidation Minor and not significant South Kilbraur Wind Farm Minor and not significant Adverse 

Accidents and Safety Minor and not significant South Kilbraur Wind Farm Minor and not significant Adverse 

12. Noise 

Residential Amenity 
Loss of residential amenity due to construction or 

traffic noise 
Gordonbush, Gordonbush Extension, Kilbraur, Kilbraur Extension & South Kilbraur Minor and not significant Adverse 
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Receptor Effect Cumulative Developments Significance of Residual Effect 

Significance Beneficial/ Adverse 

Loss of residential amenity due to operational 

noise 
Minor and not significant Adverse 

Loss of residential amenity during 

decommissioning works 
Minor and not significant Adverse 

13. Aviation  

There are no predicted cumulative effects associated with the Proposed Development. 

14. Socio-economics, Recreation and Tourism 

Increased local supply chain, 

supporting more economic impact in 

the North Highlands 

Gordonbush Wind Farm, Gordonbush Extension 

(under construction) Kilbraur Wind Farm, Kilbraur 

Extension, South Kilbraur Wind Farm (proposed) 

Negligible and not significant Negligible and not 

significant 

Beneficial 

15. Climate Change 

There are no predicted cumulative effects associated with the Proposed Development. 
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