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1.1 GENERAL INTRODUCTION 
This Proposed Development document has been prepared on behalf of GreenPower (Carraig 
Gheal) Ltd (hereafter referred to as “GreenPower” and also “the Applicant”) and submitted to 
accompany an application for consent (hereafter referred to as “the Application”) to develop a 
wind farm of up to 24 wind turbines and associated infrastructure (hereafter referred to as “the 
Proposed Development” and also “Carraig Gheal Wind Farm”) on Fernoch Farm in Argyll & Bute, 
Scotland (hereafter referred to as “the Development Site”). A project location plan is shown in 
Figure 1. 
This Environmental Statement is among a set of documents submitted in support of the 
Application, which are listed below. 

1.1.1 Purpose of this Environmental Statement:  Main Report 

The purposes of this Environmental Statement are: 

• To provide a report of all the environmental impact assessments that have been 
conducted to assess the potential environmental impacts of the Proposed 
Development. Included in this are baseline information, assessment 
methodologies, prediction and evaluation of impacts, suggested forms of 
mitigation, a Schedule of Environmental Commitments and overall conclusions; 

• To comply with the requirements of Regulation 4 of The Electricity Works 
(Environmental Impact Assessment) (Scotland) Regulations 2000) and so enable 
Scottish Ministers to determine the Application by providing all relevant 
environmental and developmental information. 

1.1.2 The Application 

The Application is submitted in accordance with Section 36 and Schedules 8 and 9 of the 
Electricity Act 1989, Section 57(2) of the Town and Country Planning (Scotland) Act 1997, 
The Electricity Works (Applications for Consent) Regulations 1990  (hereafter referred to as 
the “1990 Regulations") and The Electricity Works (Environmental Impact 
Assessment)(Scotland) Regulations 2000 (hereafter referred to as the “2000 Regulations").   

The Application seeks consent under Section 36 of the Electricity Act 1989 for the 
electricity-generating portion of the Proposed Development. The Application is thus to be 
determined subject particularly to Section 36 and Schedules 8 and 9 of that Act, 
whereupon Scottish Ministers, at their discretion and in the public interest, will take national 
planning policies (NPPGs, SPPs, PANs and Scottish Executive Planning Circulars) and 
other material considerations into account. 

The Application also seeks a direction from Scottish Ministers for deemed consent under 
paragraph 7 of Schedule 8 of the Electricity Act 1989 and Section 57(2) of the Town and 
Country Planning (Scotland) Act 1997 in respect of those parts of the Proposed 
Development to which Section 36 of the Electricity Act 1989 is not applicable.   Such 
deemed consent is thus to be determined, subject to Sections 25 and 37(2) of the Town 
and Country Planning (Scotland) Act 1997, in respect of relevant development plan policies 
(Argyll & Bute Structure Plan) and materially relevant national planning policies (NPPGs, 
SPPs, PANs and Scottish Executive Planning Circulars). 

In accordance with the 2000 Regulations, the Proposed Development includes 
a Regulation 2(1), Schedule 2 development, being a generating station, the construction of 
which will require consent under Section 36 of the Electricity Act 1989. As an 
Environmental Statement accompanies the Application, the Proposed Development falls 
within Regulation 3(2) of the 2000 Regulations and therefore is to be determined as an EIA 
Development, subject to Regulation 4 of the 2000 Regulations. The Environmental 
Statement, which accompanies the Application, fully complies with Regulation 4 of the 2000 
Regulations.  

The Application is submitted in accordance with the procedural requirements of the 1990 
Regulations. 
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1.1.3 The Applicant 

The Applicant, GreenPower (Carraig Gheal) Ltd, was established for the principal purpose 
of developing the Carraig Gheal Wind Farm. It is a Scottish company and is part of a group 
of companies engaged in the development of wind and hydro projects within Scotland. 

An affiliated business, GreenPower Developments Ltd, has been appointed to project 
manage the Carraig Gheal Wind Farm project, including co-ordination of the production of 
the Environmental Statement and associated documentation. GreenPower Developments 
Ltd is based in Alloa, Clackmannanshire. 

1.1.4 The Consultants 

All consultants that have project managed and/or have made contributions to the 
documents submitted in support of the Application are listed in the four tables below.  

In order to ensure the objectivity of the environmental impact assessments carried out to 
inform the Environmental Statement (ES) that supports the Application, a number of 
independent external consultants were employed to conduct them. These are listed in the 
second of the four tables below (in the same order as their chapters appear in the 
Environmental Statement: Main Report). 

Overall Project 
Management 

Contact Company 

Project Design 

ES and Supporting 
Document Coordination, 
Collation and Project 
Management 

Robert Forrest 

Mark Evans 

GreenPower Developments Ltd 

 

Environmental Impact 
Assessment 

Contact Company 

Ecology – Vegetation  

(Chapter 6 of ES) 

Mark Bates 

 

Heritage Environmental Ltd. 

 

Ecology – Protected 
Mammals  

(Chapter 7 of ES) 

Mark Bates Heritage Environmental Ltd. 

Ecology – Ornithology  

(Chapter 8 of ES) 

Simon 
Lawrence 

Lawrence Environmental Consultants 

Hydrology 

(Chapter 9 of ES) 

Sheila Ross The Environmental Advice Centre Ltd. 

Landscape and Visual 

(Chapter 10 of ES) 

Rebecca Rylott Entec UK Ltd 

Archaeology 

(Chapter 11 of ES) 

Simon Atkinson Entec UK Ltd 

Noise 

(Chapter 12 of ES) 

Andy McKenzie Hayes McKenzie Partnership 
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Additional Environmental 
Survey and Information 

Contact Company 

Simon 
Lawrence 

Lawrence Environmental 
Consultants 

John Gallagher Tillhill Forestry Ltd 

Veronica 
Howard 

Veronica Howard Consultants 

Ecological Survey 

Tom Dargie Boreas  

 

Technical, Logistical and 
Legal Assessment 

Contact Company 

Civil Engineering and 
Transport Studies 

Dominic 
Farrugia 

Alfred McAlpine plc 

Civil Engineering Richard Langley Search 

Planning and Environmental 
Law 

Robin Priestley Anderson Strathern WS 

1.1.5 The Carraig Gheal Wind Farm Environmental Statement 

A number of volumes comprise the full Environmental Statement and these are: 

• Environmental Statement: Non-Technical Summary; 
• Environmental Statement: Main Report; 
• Environmental Statement: Appendices; 
• Environmental Statement: Figures. 

1.1.6 The Structure of this Environmental Statement: Main Report 

The structure of this Environmental Statement: Main Report is as follows: 

• Part I – Introduction, provides a general introduction and description of the 
Development Site and a summary of the Proposed Development; 

• Part II – Methodology explains the overall EIA methodology, a description of the 
site selection process and the alternatives considered; 

• Part III – Impact Assessments, presents the independent environmental impact 
assessments that have been carried out to assess the potential environmental 
impacts of the Carraig Gheal Wind Farm; 

• Part IV – Other Evaluations, provides a consideration of infrastructure, 
telecommunications and access issues; 

• Part V – Summary Effects and Mitigation, provides a summary of all potentially 
significant environmental effects, the proposed mitigation, the Schedule of 
Environmental Commitments and an overall conclusion. 

1.1.7 Documentation Availability 

The Needs and Benefits document and the Non-Technical Summary volume of the 
Environmental Statement are available free of charge from GreenPower on request. The 
complete set of volumes and documents is available from GreenPower for £10 on CD1 or 
for £200 as a printed set2. 

All queries regarding content or availability of any of the volumes and documents submitted 
in support of the Application should be directed to the Project Manager, GreenPower 
Developments Ltd (see contact details, inside-cover page).  

                                                      
1 CD-ROM for personal computer. 
2 Whilst stocks last. 
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The complete set of volumes and documents submitted in support of the Application will be 
available for viewing at the following locations: 

Location Address Opening3 Tel No.  

Scottish 
Executive 
Library 

Saughton House, 
Broomhouse Drive, 
Edinburgh, 
EH11 3XD 

Mon – Thurs 0830 – 1700 
Fri 0830 - 1630 
By appointment only. 

 

0131 244 4547

Argyll & Bute 
Council 
Headquarters 

Kilmory 
Lochgilphead 
PA31 8RT 

Mon – Fri    9am – 5pm 
0131 244 4547 

01546 602127 

Argyll & Bute  

Council Office 

 

Lorn House, Albany 
Street, 

Oban 

PA34 4AR 

Mon – Fri   9am – 5pm 01631 567930 

Oban Library 

 

Corran Halls 

Oban 

PA34 5AB 

 

Monday :      10am – 1pm ; 2pm – 7pm 

Tuesday :     Closed 

Wednesday: 10am -1pm ; 2pm – 7pm 

Thursday:     10am – 1pm ; 2pm – 6pm 

Friday:          10am – 1pm ; 2pm – 5pm 

Saturday:      10am – 1pm 

01631 571444 

 
 

                                                      
3 These opening times are indicative only and believed to be correct at the time of publication. 
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2.1 INTRODUCTION 
This Chapter provides an outline description of the Development Site, including its location, 
setting and land use context. 
Section 1 of this Chapter describes the Site Location, provides a description of the Site and the 
landform. 
Section 2 provides information on current access to and within the Site and Section 3 outlines 
current land use patterns on the Development Site. 

2.2 SITE LOCATION AND DESCRIPTION 

2.1.1 Site Location 
The site of the proposed Carraig Gheal Wind Farm (the “Development Site”) is to be 
located on Fernoch Farm, in Argyll & Bute, Scotland, in an area approximately 8km 
west of Kilchrenan which is on the north-west side of Loch Awe.  The development is 
on, around and to the south and east of the summit of Carraig Gheal.  The location is 
shown in Figure 1: Site Location Plan. 
The boundary of the Development Site is shown in Figure 2: Site Plan along with the 
locations of turbines, tracks, wind monitoring masts, substation and control buildings.  
The boundary line encompasses all aspects of the Proposed Development (and 
indicates areas of open moorland which were formerly considered for turbines).  
Details of the Proposed Development are provided in Chapter 3. 

2.1.2 Land Cover 
The Development Site consists mainly of upland heather moorland interspersed with 
small water bodies. The elevation of the Development Site varies from around 260 to 
458m above sea level. 
The habitats of an area of 9.0km² between Loch Criathraich, Maol Mor and An 
Sgornach cover a mosaic of wet and dry heath and blanket mire surrounded by 
conifer plantations to the north east and south west. The conifer plantations are 
comprised of Sitka Spruce with small areas of Larch and Lodgepole Pine between 
15-20 years old. The site is not covered by existing or proposed designations that 
relate to ecology or conservation. 
The Development Site falls within the catchments of the tributaries of Abhainn 
Fionain, Allt an Maoile and Allt Coire Odhair that are all intercepted into the Nant 
hydroelectric scheme. There are collections of peaty pools with peat hags east and 
south of Carraig Gheal and there are eight nutrient-poor lochs or lochans that vary in 
surface area from 1ha to 6ha, with others scattered in the surrounding environs. 
There are also areas of riparian habitat within the Development Site, comprising 
mainly small burns and their tributaries.   In some areas limestone extrusions are 
visible above the vegetation.   

2.1.3 Landform 
Landform in the Development Site is characterised by an area of high and exposed 
open moorland.  The development occupies an area around the summits of Carraig 
Gheal (458m) and Carn Dearg.  The Development Site contains a complex terrain of 
gullys, summits and plateaus, the detail of which is not well represented by the 
Ordnance Survey Landform Panorama data.  To the north-west the ground drops 
steeply to Allt Coire Odhair, to the south west the ground also drops steeply to Loch 
na Criathraich and to the south-east, the ground again drops steeply, eventually 
reaching Loch Awe.  To the north-east the high plateau continues towards Loch Nant. 
A feature of the high rainfall in the area, there are a number of small lochs within the 
Development Site, mainly clustered around Lochan Dubha.  The surround environs 
contain some larger lochs, namely Sior Loch to the north, Lochan Airigh-shamhraidh 
to the west and Loch na Criathraich to the south.  A major feature of the area is Loch 
Awe to the east of the Development Site. 
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The site area is located deep within the Craggy Uplandsϒ of Central Argyll.  The site 
area is located within the undulating moorland plateaux and amorphous landform of 
which ‘Carraig Gheal’ forms a localised and non-distinctive high point at 458m AOD. 
The Craggy Uplands extend to the north over fifteen kilometres towards Loch Etive 
and the A85 and other than the Beinn Ghlas Wind Farm ~4km to the north there are 
few defining features and landmarks. 

2.2.2 Access 

2.2.1 Existing Access to the Development Site 
Access to the Development Site is currently possible via a number of routes.  These 
entrances are: 

• A metalled track joining the B845 at NN 035238 which was constructed to 
service the hydro-electric power station fed by Loch Nant.  This connects 
with forestry tracks ultimately leading to the areas of forestry to the north of 
the Development Site.  Access from here onto the Development Site is 
across open moorland. 

• A track, following the hydro-electric aqueduct, crosses an area of open 
moorland to the east of the Development Site which may be accessed via 
forestry track to the north (and ultimately the metalled hydro-electric track as 
described above) or via forestry tracks to the south west ultimately joining the 
B845 at NN 008191.   

All vehicular access routes are locked and restricted to authorised vehicles only. 
Pedestrian access is possible at these points. 

2.2.3 Land Use 

2.3.1 Agriculture and Forestry 
The upland moorland of Fernoch Farm continues to be managed for sheep and cattle 
grazing. The upland areas of the farm consists of a mosaic of wet and dry heath and 
blanket mire. 

2.3.2 Recreation 
The current landowners and managers operate a free and open public access policy, 
but access is limited to foot and bicycle. All access routes are restricted for vehicular 
access to authorised vehicles only.  
There is a minimal amount of recreational walking on Fernoch Farm. 
There is currently deer stalking within the forestry areas outwith the Site. 

2.3.3 Other Land Uses 
Two wind monitoring masts are installed as part of an ongoing wind resource 
monitoring programme.  

 
 

 

                                                      
ϒ As defined in the Landscape and Visual Impact Assessment of the Environmental Statement. 
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3.1 INTRODUCTION 
The proposed Wind Farm consists of up to 13 wind turbines and associated infrastructure to 
accommodate their installation, operation, maintenance and the export of electrical power.  This 
will include foundations, areas of hard standing, access tracks, electrical cabling, site substation 
and control room facilities and anemometry on one separate wind monitoring mast.  
The elements of the project and the principles of its construction, operation and decommissioning 
are described in more detail in the Proposed Development document (Appendix 1).  

3.2 ELEMENTS OF THE WIND FARM 
In this section, the elements of the Carraig Gheal Wind Farm are summarised with reference to 
the Environmental Statement: Figures. 

3.2.1 Location 

The site of the proposed Carraig Gheal Wind Farm (the “Development Site”) is to be 
located on Fernoch Farm, in Argyll & Bute, Scotland, in an area approximately 8km west of 
Kilchrenan which is on the north-west side of Loch Awe.  The development is on, around 
and to the south and east of the summit of Carraig Gheal.  The location is shown in Figure 
1: Site Location Plan. 

The boundary of the Development Site is shown in Figure 2: Site Plan along with the 
locations of turbines, tracks, wind monitoring masts and the substation and control building. 

3.2.2 Project Infrastructure 

The Site Plan of Figure 2 illustrates the positions of turbines, track routes and other 
permanent infrastructure features as well as the Development Site boundary. 

The construction of tracks, passing places and hard standings on the site will be required to 
provide access for the construction, operation and maintenance of the wind turbines and all 
associated equipment.  

The proposed turbines will each consist of a 3 bladed rotor of up to 84m diameter, attached 
to a nacelle which contains the mechanical drivetrain and electrical generation 
mechanisms. An indicative turbine form, identifying key components and dimensions, is 
illustrated in Figure 4.  The nacelle is supported on a steel tower, of tubular construction 
and of a length sufficient to support the nacelle and rotor at a mixture of 70 and 85m hub 
heights (Turbines 1, 9, 14, 15 & 21-23 are all up to 70m hub height.  All remaining turbines 
are up to 85m hub height).  Each turbine tower is bolted down to a steel ring, embedded in 
a reinforced concrete raft foundation.  Indicative foundation design and installation details 
are shown in Figures 5a & 5b. 

A substation and control room facility will be required which shall have a number of 
operational purposes, and can house equipment which may range from switchgear and 
metering facilities at the site distribution voltage, to wind farm control and maintenance 
facilities.  The building to house this equipment is to be designed and located to minimise 
local environmental impact. Illustrative designs for the proposed substation and control 
room facility is shown in Figure 6b. 

3.2.3 Project Construction 

The construction works will necessitate the establishment of temporary facilities in addition 
to the installation and erection of all of the turbine components and wind farm infrastructure. 
The locations of project construction infrastructure are illustrated in Figure 3:  Site 
Construction Plan. 
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Substantial foundations are required to resist the large overturning moments exerted by the 
wind turbine at the tower base. The type of foundation used for each turbine will depend 
upon the ground conditions established by test excavations/borings prior to construction. A 
typical foundation will take the form of a reinforced concrete raft approximately 20m x 20m 
x 1m thick, founded some 2m below ground level and set into an excavation made into the 
terrain. It is proposed that concrete shall be batched on site, a process which, subject to 
satisfactory environmental management, has the advantage of reducing the overall vehicle 
movements. 

Tracks shall be of a similar form to normal forestry tracks but with a slightly wider running 
width of 5m.  Additional excavated strips will be required alongside the tracks to 
accommodate drainage and the cable trenches. Track variations shall be made to 
accommodate turning facilities for long loads and passing places for general traffic, as 
required. Examples of typical track specification and construction arrangements are shown 
in Figures 7a-7d. Hard standing areas shall be established adjacent to each turbine to 
facilitate the crane operations for erection. Typical specification and construction 
arrangements for these hard standings are illustrated in Figures 8a and 8b.  

Vegetation and topsoil removed during construction operations will be used in 
reinstatement as far as is practicable.  

The project requires the transportation to site of large turbine components under escort, 
together with associated electrical equipment, construction plant and general site traffic. 
Two alternative site entrances are being considered at this time; the east entrance which 
accesses the B845 about 1km north of Kilchrenan at NN034235 and the west entrance 
which accesses the A85(T) at NM968324, approximately 5km west of Taynuilt.  Entrances 
shall be placed such that the sight-line visibility requirements for road safety are satisfied 
and subject to the approval of Argyll & Bute Council’s Roads and Transport department. 
The location of the site entrances is illustrated in Figure 11. 

The route for construction traffic, particularly the large turbine components, to reach the site 
entrance(s) is via the A85. An initial feasibility study has been conducted which has 
investigated 2 possible options for delivery of turbine components to the site.  A port 
landing at Oban has been considered, then approaching the site along the A85 from the 
west. The route section north on the A819 from Inveraray has also been evaluated to reach 
the A85 and approach the site from the east (Dalmally).  The transportation route is 
illustrated in Figure 11. 

Construction of the project is estimated to require approximately 12 months of work. During 
the construction process, temporary site compound facilities will be maintained which 
provide a secure location for site office and welfare accommodation, bunded fuel storage 
and lock-ups for tools etc. These facilities are shown in illustrative form in Figure 10. 

3.2.4 Grid Connection 

Each turbine will be capable of generating an electrical output of between 2 and 3MW and 
the peak output from the Wind Farm will be up to 72MW.  

The Wind Farm will be connected to the electricity grid network utilising the existing 
Taynuilt / Inveraray 132kV overhead transmission line that runs to the east of the Site.  The 
grid connection is contracted with Scottish Hydro-Electric Transmission Limited and 
Scottish Hydro-Electric Power Distribution Limited (S+S) at 75MW capacity.  The 
contracted status of the Carraig Gheal connection ensures that Carraig Gheal Wind Farm is 
capable of implementation. Furthermore the export of power from Carraig Gheal is not 
contingent upon the new transmission upgrade works which are described as part of the 
Proposed Beauly to Denny 400kV Overhead Transmission Line Upgrade.  

Within the Development Site, all of the local electrical interconnection and power 
distribution works associated with the development will be installed underground using 
buried cable. Cables shall be buried in trenches alongside the track in a typical 
arrangement which is shown in Figure 6a.  
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3.2.5 Wind Monitoring 

A wind monitoring mast is required to be erected on the Development Site to serve for the 
lifetime of the Wind Farm and provide measurements of wind speed and direction together 
with other climatic parameters. One mast is proposed for the Site and the location of this is 
shown in Figure 2. 

3.2.6 Operation and Maintenance 

Operation and maintenance of the project is to be governed by the Operation and 
Maintenance Coordinator who shall have overall responsibility for all activities on site after 
construction is complete. Wind turbines and the electrical infrastructure shall be the subject 
of specialist maintenance activity. The remaining general site infrastructure shall also be 
maintained in good order.  Specialist turbine maintenance activities shall require a part-time 
staff of at least three and, for general supervision, at least one full-time equivalent is 
envisaged in the coordination and administration function. 

3.2.7 Decommissioning 

The lifetime of the project is predicted to be 25 years.  At the end of this lifetime several 
options will exist: 

• Continued operation of the existing turbines; 

• Refurbishment/replacement of the turbines and continued operation; 

• Decommissioning of the Wind Farm. 

Any further operation beyond 25 years would be subject to a further planning application 
and, in its scope, this application therefore presumes decommissioning will be the option 
taken. 
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4.1 INTRODUCTION 
This Chapter discusses the methodology adopted by GreenPower for integrating technical, 
economic and environmental assessment procedures into an overall project design approach.  
Section 4.2 of this Chapter describes the structure of the overall design and assessment 
processes and sets the context for the Chapter.  The successive sections deal with each of the 
key stages in the design and assessment process in turn. 
Section 4.3 deals with site selection, whilst Section 4.4 deals with site evaluation. Section 4.5 
describes the approach to scoping the environmental assessments and then Section 4.6 
describes the integrated approach to project design and environmental assessment. 

4.2 PROJECT DESIGN & ENVIRONMENTAL IMPACT ASSESSMENT - AN 
INTEGRATED APPROACH 
The process of designing a wind farm and assessing the potential environmental effects arising 
from the project is a highly complex and non-linear process. The design of the project informs the 
need for environmental assessment and in turn the environmental assessment informs the 
project design.  
Whilst it is possible to arrive at a final project design by managing a series of iterations of design, 
with each iteration reflecting some new piece of information applied to the project layout, 
GreenPower favours a staged approach to project design, explained as follows and as illustrated 
in the flowchart: 

• Stage 1 involves the identification of a potential site and the initial evaluation of the project 
leading to a decision that either (i) the project is a potentially suitable wind farm site and 
further design and assessment should be undertaken; or (ii) that the site is not suitable for 
a wind farm (or more specifically a site that GreenPower would seek to develop). The 
outcome of this Stage is usually only an outline concept for a project, which is used to 
stimulate further debate and to inform early assessment work; 

• Stage 2 commences with scoping the environmental assessments and concludes with a 
first revised design, taking into account all the desk based information and the views of key 
consultees; 

• Stage 3 takes the project through increasingly refined assessment of technical 
requirements and environmental sensitivities. A key outcome at the end of Stage 3 is the 
defining of an overall sensitivities map1; 

• Stage 4 takes as a starting point a well defined sensitivity map in addition to detailed 
environmental and technical information. These are treated as design pressures within the 
site, which inform the final project design. During Stage 4 a number of alternate design 
concepts may be explored, which satisfy the design philosophy for the site and which work 
with rather than against the sensitivities. 

The sections that follow explain the various aspects to each Stage in more detail. 
 
  

                                                      
1 In this context, a sensitivity is used to include both places or entities sensitive to change and those where 
development would be unacceptable. 
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The placeholders in the flowchart indicating the stages of the design process are indicative only. 
In practice, each stage may overlap and will be considerably more complicated than indicated 
here. 

4.3 STAGE 1: SITE SELECTION& EVALUATION 

4.3.1 Site Selection 

GreenPower initiates consideration of potential sites for wind farm developments based on 
a number of potential “entry” routes. These include: 

• Approach by landowner or land agent; 
• Approach by another professional – developer or consultant; 
• From desk based area review; 
• From field experience. 

Having identified a potential site and usually following a site visit, a desk and field based 
evaluation of the site is carried out to determine the suitability for a wind farm development. 
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At the outset, GreenPower does not seek to rate each project and then develop only the 
top scoring projects. It is necessary to identify the type and size of project that is suitable 
for a specific site. The complexity of project and site evaluation does not lend itself to such 
a procedure as it requires abstract and subjective decision making to compare, for 
example, visual and ecological effects (and select which is the least or most important). 
Provided a site meets the initial criteria for selection (see below) the site is then moved on 
to a more detailed review process. 

GreenPower continues to develop other proposed wind farm sites in Scotland. GreenPower 
examines many land areas as candidate wind farm locations. Only those sites that 
successfully pass the test of GreenPower’s evaluation criteria, as outlined in the following 
section, are pursued further and many are rejected. 

4.3.2 Site Evaluation 

4.3.2.1 Site Evaluation Criteria 
In selecting a site for development as a wind farm, GreenPower considers the 
following criteria: 

• Land Use and Context: The existing land use and environmental or planning 
designations on or near the Development Site; 

• Wind resource: the wind resource on the site; 

• Electricity Grid: Proximity to electricity grid and its likely capacity. 

• Transport Infrastructure: Proximity to public road infrastructure for 
construction, operation & maintenance; 

• Residential Amenity: Proximity to dwellings and settlements; 

• Landscape and visual capacity: potential effects of wind farm on landscapes 
and visual effects. 

These selection criteria are discussed in more detail in the following sections. 

Land Use and Context 

It is important that no adverse statutory designations are identified on the 
Development Site and the land use must not be incompatible with a wind 
farm development. It is equally important to gain an understanding of the 
wider area beyond the Development Site, which may be subject to 
landscape designation. This wider landscape context will ultimately be 
evaluated by the landscape consultant in their assessment. However, it is 
important that these potential sensitivities are understood at an early 
stage. 

Wind resource 

It is a critical factor in the economic performance of a wind farm project to 
understand the wind regime. Freely available software allows crude 
estimates of the annual mean wind speed for a particular location to be 
predicted. However, in order to gauge the wind speed more accurately, it 
is usual to carry out a campaign of wind speed and direction 
measurement on site. 

GreenPower specifies strict requirements for its meteorological 
equipment. Our measurement regimes aim to secure one or more hub 
height wind monitoring masts on the land. 

Wind monitoring usually continues through the planning process and, 
indeed will be a permanent feature of the wind farm site. 

Grid 

A wind farm site may be successful in planning yet, due to the 
independent market conditions prevailing in that industry, may be unable 
to be implemented due to a lack of available grid capacity. GreenPower 
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pursues discussions with grid utility companies at an early stage to 
ensure that grid capacity is available for the Proposed Development. 

GreenPower prefers to set wide scope for grid connection feasibility 
studies which are carried out by the electrical grid network operator 
company prior to making an offer for connection to the developer. Subject 
to the co-operation of the network operator, this allows several connection 
options to be considered at a range of capacities. 

Transport Infrastructure 

GreenPower seeks sites, which are served by good roads access to 
facilitate: 

• A route suitable for construction traffic; 

• A route which can accommodate the extraordinary loads which 
comprise the wind turbine, erection crane and construction 
vehicles; 

• Proximity to goods / services / facilities for construction raw 
materials and personnel; 

• Site entrances must be selected to comply with local authority 
safety visibility requirements. 

Residential Amenity 

Factors such as noise and shadow flicker must be borne in mind when 
considering the suitability of a site in close proximity to a settlement. 
Similarly sensitivity towards nearby residential dwellings must be 
considered in relation to the construction activities carried out during the 
initial build 

Landscape and Visual Capacity 

Sites are assessed in the first instance by a process of computer 
generated visibility maps and wire-frame views. These permit 
GreenPower to work with our landscape consultants to identify at an early 
stage potential sensitive receptors and to consider a range of alternate 
design approaches for each given site with relative ease. 

Other factors 

Whilst the key factors assessed during the evaluation stage are described 
above, it is normal for other non-technical and non-environmental factors 
to influence project selection and initial feasibility.  

4.4 STAGE 2: INITIAL PROJECT DESIGN & SCOPING 

4.4.1 Initial Project Design 

An initial project design is created for the project in order to inform the scoping and 
environmental assessment processes. 

The purpose of the initial project design is to outline a technically and environmentally 
viable project based on the information available at the time. The project design is also 
often used to explore the potential limits of the development opportunity and to act as a 
catalyst to dialogue within the scoping process. 

Nevertheless, at the initial project design stage, every effort is made to design a project that 
responds to known environmental sensitivities and provides a coherent and viable project 
design. 
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4.4.2 Scoping 

4.4.2.1 Purpose 
The purpose of scoping is to identify those potential environmental effects of the 
proposal which require further detailed examination, based on the combined 
expertise of the applicant, their consultants, the planning authority and the consultees 
(statutory or non-statutory). Ultimately the scoping process defines the scope of 
works required to complete the Environmental Statement. 
An important part of the scoping process is also to identify and agree those aspects, 
which do not merit further assessment.  Effort expended on the proposal is therefore 
focussed on those aspects which have the greatest potential for significant effects. 
Scoping involves a dialogue between all the key parties, such that each party’s 
expertise contributes to defining an overall scope of works to be undertaken. 

4.4.2.2 Approach 
Whilst the scoping process is typically emphasised at the outset of a project’s 
development, it is in fact a valuable ongoing process as further detailed information 
comes to light through desk based and field surveys. GreenPower therefore views 
scoping as a dynamic process, used to guide the environmental assessments from 
the outset right up to the point of application. 
This approach requires ongoing dialogue wherever possible with the consultees and 
planning authorities to refine the purpose and scope of the environmental 
assessment works. 

4.4.2.3 Formal Scoping Opinion 
There is provision within Environmental Assessment regulations for the prospective 
applicant to seek a formal scoping opinion from the planning authority. There is no 
obligation on an applicant to do so. Whilst GreenPower does use the formal scoping 
process on some projects, they are usually not sought where constructive dialogue is 
ongoing. A decision is made on a project by project basis. 

4.4.2.4 Scoping Report 
Where a formal scoping opinion is not requested from the local authority, 
GreenPower prepares a scoping report and uses that as the basis for consultation 
with the local authority and statutory consultees. An example of a scoping report is 
shown in Appendix 3. 

4.4.2.5 Public Consultation 
Public consultation is an opportunity for members of the public and others to express 
their views about the proposed development. It is an important test of the strength of 
a particular proposal and GreenPower is committed to carrying out public 
consultation on all projects. 

4.5 STAGE 3: REFINING THE DESIGN CONTEXT 
The purpose of Stage 3 is to bring together the technical and environmental assessments in 
order to influence the final design process. The outcome of Stage 3 is to establish the 
environmental and technical boundaries to the project. This is often encapsulated within a series 
of sensitivity maps, indicating sensitive locations within and around the Development Site. An 
example of a combined sensitivities map, where all sensitivities are mapped together, is shown in 
Figure 14. 
This process of communicating the key issues between consultants, the project design team and 
external agencies is key to ensuring that the Proposed Development is understood by the 
environmental experts and that the design team understands the environmental sensitivities. 
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4.5.1 Consultations 

A critical part of Stage 3 is the consultation process, involving both statutory consultees and 
the public. GreenPower takes seriously its commitment to consulting with the public and 
prefers to do this through public exhibitions where the project can be displayed and staff 
are on hand to provide information and answer detailed questions. 

At the same time as the public consultation, GreenPower seeks wherever possible to 
engage in further dialogue with statutory consultees to report on their field surveys and 
environmental assessments to date and to reach common understanding on the potential 
positive and negative aspects of the proposed development. 

4.6 STAGE 4: DESIGN CONCEPTS AND FINAL DESIGN 
Having established the context of the site and its environs fully in Stage 3, the process adopted in 
Stage 4 is to revert to a blank canvas, and identify a range of potential project designs. The 
purpose of Stage 4 is to define design principles for the project and to identify design concepts 
that meet those principles. It may be possible to generate many different design concepts or the 
opportunities may be limited. 
The key to GreenPower’s approach in Stage 4 is to avoid the process of incremental change from 
one design iteration to another and to formulate design concepts that meet the over-riding design 
principles whilst working “with” rather than “against” the site environmental sensitivities and 
opportunities. 

4.7 MITIGATION: AVOID, REDUCE, COMPENSATE - ENHANCE 
When addressing potential environmental effects arising from the Proposed Development, 
GreenPower deals with mitigating those potential impacts in a sequential manner, in order of 
preference, as outlined below: 

• Avoid:  Where possible project design takes account of environmental sensitivities and 
seeks to avoid creating an impact in the first place.  In this way we consider our final 
Proposed Development to have inherent mitigation built in.  An example would be re-
routing a track or re-locating a turbine to avoid a sensitivity; 

• Reduce:  Where it is not possible to completely avoid an impact, measures are taken to 
reduce the magnitude of the impact – through a reduction in the extent, duration, severity 
or through imposing management protocols that are designed to reduce the likelihood of 
that impact taking place (or even to ensure that an impact is responded to where it does 
take place).  Examples of reduction of environmental impact might include reducing the 
length of track crossing a sensitive habitat or changing working practices to reduce the 
probability of accidents; 

• Compensate:  The final stage to the GreenPower approach to mitigation is to identify 
potential compensation - which might for example balance the negative effect of habitat 
loss in one location with habitat restoration in another; 

• Enhance:  In addition to mitigation processes, GreenPower works with the project’s 
environmental advisers and the landowners to identify other ways in which the 
development of the project can lead to benefits for the local environment. This might be 
achieved through project design or by the addition of ancillary components to the project. 
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5.1 INTRODUCTION 
This Chapter describes the site selection criteria used to identify the Carraig Gheal site and the 
key stages in the evolution of the Carraig Gheal Wind Farm design. 
The design process for a wind farm project such as Carraig Gheal is lengthy and complex. There 
are many iterations of design and these cannot all be represented here. A number of key stages 
have been selected and illustrated based on three project layouts, which demonstrate the 
principles of overall project design. 
This Chapter reports on the processes that GreenPower has followed to: 

• Identify and select the Carraig Gheal Wind Farm Site (Section 5.2); 

• Evaluate the potential of the site for a wind farm (Section 5.3); 

• Determine the scope of works required for environmental assessment (Section 5.4); 

• Initiate the assessments: Technical and Environmental (Section 5.5); 

• Consult with statutory Consultees and with the public (Section 5.6); 

• Evolve the project design, including establishing design principles (Section 5.7); 

• Finally this Chapter outlines the key environmental aspects of the final project design 
solution (Section 5.8). 

The methodologies behind this approach have already been reported in Chapter 4. 

5.2 SITE SELECTION  
The overall GreenPower approach to site selection is outlined in Chapter 4. This section explains 
the specific site selection process in relation to Carraig Gheal Wind Farm. 

5.2.1 Carraig Gheal Wind Farm Site Selection 

The Carraig Gheal Wind Farm site was originally identified following an invitation in 2001 to 
undertake a site visit and evaluation. This was, at the time, one of many sites being 
examined by GreenPower in Scotland. 

Each site in Scotland was evaluated independently of each other, based on the criteria 
established for evaluation of potential new wind farm sites with the intention that any site 
that meets the basic criteria would progress to the next stage of evaluation. Other sites 
were rejected due to a range of factors including ornithological sensitivities, landscape and 
visual sensitivities, technical constraints and commercial constraints. 

GreenPower evaluated the site on the basis set out in Chapter 4 and as reported in the 
following section. On this basis it was decided that the site showed potential for a wind farm 
site and warranted further detailed environmental and technical assessment. 

GreenPower continues to develop other proposed wind farm sites throughout Scotland. 

5.3 SITE EVALUATION  

5.3.1 Site Location 

The site of the proposed Carraig Gheal Wind Farm (the “Development Site”) is to be 
located on the upland grazings of Fernoch Farm, in Argyll & Bute, Scotland, in an area 
approximately 8km west of Kilchrenan which is on the north-west side of Loch Awe.  The 
development is on, around and to the south and east of the summit of Carraig Gheal.  The 
location is shown in Figure 1: Site Location Plan. 

The boundary of the Development Site is shown in Figure 2: Site Plan along with the 
locations of turbines, tracks, wind monitoring masts, substation and control buildings.  The 
boundary line encompasses all aspects of the Proposed Development (and indicates areas 
of open moorland which were formerly considered for turbines).  Details of the Proposed 
Development are provided in Chapter 3. 
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After the initial identification of the site, GreenPower carried out evaluations as described 
below. 

5.3.2 Site Evaluation Criteria 

The site was assessed against the following criteria: 

• Land Use and Context:  The existing land use and environmental or planning 
designations on or near the Carraig Gheal Development Site; 

• Wind resource:  the wind resource on the site;  
• Electricity Grid:  proximity to electricity grid and its potential capacity;  
• Transport Infrastructure:  proximity to public road infrastructure for 

construction, operation & maintenance;  
• Residential Amenity:  proximity to dwellings and settlements;  
• Landscape and visual capacity: potential effects of wind farm on landscapes and 

visual amenity.  

These selection criteria are discussed in more detail in the following paragraphs. 

5.3.3 Land Use and Context 

No statutory designations were identified on the Development Site and the land use, being 
agricultural grazing with the surrounding area containing a large amount of commercial 
forestry, was compatible with a wind farm development. A more detailed description of the 
land use context is presented in Chapter 2 of this Environmental Statement (ES). 

Beyond the Development Site, the wider area incorporates the dominant landscape 
features of Loch Awe and Ben Cruachan.  Settlement locally is generally focussed around 
the loch shore.  On the basis of initial visibility map assessment it was found that views 
from the closest properties to the Development Site (in the area around Kilchrenan) would 
be largely screened by intervening landscape and vegetation and as such would probably 
not be subject to significant – if any – visibility. 

5.3.4 Wind resource 
• Previous wind measurements had been conducted on the land. Based on those 

measurements, predictions were made of the predicted long term mean annual 
wind speed of the site and its environs. 

• The wind resource analysis indicated that wind speeds on the site would vary from 
around 8m/s to 9m/s mean annual wind speed. 

• The higher wind resource is found on the highest ground within the site, namely to 
the SW, including the Carraig Gheal summit at 458m AOD. This coincides with the 
most exposed areas of open moorland. 

• The site meets the basic requirements for a wind speed greater than 7m/s. 

5.3.5 Electricity Grid 

GreenPower engaged in dialogue with Scottish Hydro-Electric Transmission / Power 
Distribution Limited (S+S). Initial discussions, whilst uncertain about overall capacity, 
suggested that a substantial grid capacity in excess of 70MW would be available. 

5.3.6 Transport Infrastructure 

During the site evaluation a number of potential site access points were identified (see 
Chapter 2).  It was also identified that there was a plan to create a Strategic Timber 
Haulage Route, the purpose of which was to reduce or remove the forestry traffic from the 
B845 in the region of Kilchrenan.  Given the grade and standard of the Proposed Wind 
Farm tracks, the Wind Farm presented an opportunity to assist in facilitating the route 
selection and construction of the Strategic Timber Haulage Route to the benefit of all 
parties involved.  
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The availability of a viable transport route for construction materials to reach the wind farm 
was confirmed, albeit subject to some upgrade requirements dependent upon turbine 
component sizes. Subsequently, more detailed analysis of the transport route has identified 
the probable need for permanent re-grading works along the B845 in Glen Nant if that 
access route is selected.  This will involve regarding to the vertical and horizontal 
realignment of the road.  Highways assessment is still ongoing but the work to date is 
detailed in the Carraig Gheal:  Proposed Development document which is included as 
Appendix 1 to this Environmental Statement. 

GreenPower is continuing to consult with the local community, Argyll & Bute Roads 
Department and Forestry Commission Scotland to ensure any improvements to the local 
roads infrastructure has the widest benefit to other road users in the area. 

5.3.7 Residential Amenity 

The site was evaluated for proximity to inhabited dwellings. The site is generally remote 
and there are no properties within 2.5km of the site boundary.  Landform largely screens 
these properties from the Wind Farm and as such it was predicted that significant 
Landscape and Visual or Noise related effects were not likely to occur at these closest 
properties. 

5.3.8 Landscape and Visual Capacity 

The site was initially assessed using visibility mapping software (WindFarm) which 
permitted generation of draft visibility maps and wireline views from potentially sensitive 
locations. 

The topography of the site resulted in very low levels of visibility for a range of turbine sizes 
and numbers tested during the initial assessment.  

With the presence of the nearby Beinn Ghlas Wind Farm, large scale elements (wind 
turbines) had already been successfully introduced into the landscape indicating a level of 
acceptability to such development. Initial landscape and visual assessment suggested that 
the nature of the upland landscape in the area was such that it had a capacity for further 
development, provided that the scale and appearance of the new development took into 
account the existing wind farm. 

5.3.9 Site Selection Conclusions 

This preliminary assessment indicated that the site had suitability for wind power and could 
potentially host a medium to large scale wind farm (between 50 and 100MW in capacity).  

5.4 SCOPING 

5.4.1 Scoping Approach for Carraig Gheal Wind Farm 

GreenPower has carried out scoping through a mixture of formal scoping meetings and 
informal consultation discussions. As the proposed site had been previously considered as 
a wind farm site, a considerable amount of ecological information about the site was 
already available and had influenced the site selection and evaluation process. Due to the 
time of year when GreenPower was introduced to the site, a decision was taken to commit 
to a range of environmental surveys before it was possible to commence a formal scoping 
process. Initial results from those surveys were taken into account in deciding whether it 
was necessary to pursue a formal scoping opinion. Due to the level of information already 
gathered and the constructive dialogue with the planning authority, SNH and other bodies, 
it was decided that a formal scoping opinion was not necessary. This was discussed with 
and agreed with the Scottish Executive and with Argyll and Bute Council at that time. 
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5.4.2 Scoping Consultations 

Various meetings were held with SNH and Argyll & Bute Council during June/July 2002 
including a Site Visit was undertaken on 19-09-02, involving the Argyll and Bute Council 
Planning Officer and various SNH personnel.  At these meetings, GreenPower tabled an 
“Environmental Status Overview” document, which also incorporated scoping matrices and 
had the following structure: 

• Carraig Gheal Wind Farm - Project Status; 
• Carraig Gheal Wind Farm Environmental Status Overview; 
• Guide to Scoping Matrices; 
• Scoping Matrices - Environmental Effects; 
• Designations Assessment; 
• Layout; 
• Visibility Map. 

This environmental status overview has been reproduced in Appendix 4. The 
environmental status overview adheres to a pattern defined by the scoping matrices which 
are appended to it. The environmental status of the proposed Carraig Gheal Wind Farm is 
discussed in the context of a series of environmental receptor categories in turn. The Guide 
to Scoping Matrices document summarises the structure of the scoping matrices. 

As a result of the initial scoping discussions, the GreenPower design was influenced in the 
following way: 

• No specific issues were raised at this preliminary stage to suggest that the site 
location would be unsuitable for a wind farm development; 

• The visibility maps seemed to indicate that the natural land form could allow a 
significant project to be accommodated. 

These conclusions represent GreenPower’s interpretation of the discussions that took 
place. Whilst these were taken to be positive consultations, the views expressed did not 
prejudice the independent environmental impact assessments which were subsequently 
commissioned and which are reported elsewhere in this Environmental Statement (ES). 

5.4.2.1 Further Scoping 
GreenPower has continued to maintain a dialogue with the local authority, SNH and 
other statutory and non-statutory consultees right up until the submission of this 
Environmental Statement. 

5.4.2.2 Scoping Results 
The outcome of the scoping process was in two parts. Firstly, consultees identified a 
standard range of environmental impact assessments required, including: 

• Vegetation Assessment, incorporating NVC surveys and mapping; 

• Ornithological assessment including breeding bird surveys and vantage point 
watches, with both winter and summer use of the site to be assessed; 

• Hydrological assessment of the site; 

• Landscape and visual assessment, including identification of a key range of 
potentially sensitive viewpoints, preparation of wireframe views, 
photomontages and visibility maps; 

• Archaeological survey and assessment; 

• Noise impact assessment. 

A number of assessments were identified that were not requested in the scoping 
process but were recommended by our independent consultants, including: 

• Protected Mammal Survey; 

• Pre-construction baseline bird monitoring; 
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• Review of potential telecommunications, aviation and infrastructure impacts. 

Secondly, a number of specific environmental issues were raised during ongoing 
scoping and consultation meetings. The following table summarises the issues that 
have been identified: 

Topic Impact Contributing Activity 

Transport  Possible requirement for road improvements 
on A845 

Large transport loads 

Mammals  Need to identify presence of otter on site 
and determine potential for disturbance 

Construction works near water 
courses 

Ornithology Potential effects on raptors Presence of turbines 

Ornithology Disruption to flight lines between lochs of 
sensitive species 

Presence of turbines 

Ornithology Disturbance effects on moorland Presence of tracks and turbines 

Ornithology Disturbance to nesting birds of conservation 
concern 

Construction works, presence of 
turbines 

Hydrology Potential contamination of local water 
courses 

Accidental spillages of contaminants 

Hydrology Potential contamination of local water 
courses 

Construction works near water 
courses 

Hydrology Effect on peat forming vegetation and mires Construction of tracks and turbine 
foundations 

Hydrology Erosion effects on peat Construction of tracks and turbine 
foundations 

Noise Potential effects on dwellings Proximity to turbines 

LVIA Visual impact on wider receptor groups, 
including high level paths 

Presence of turbines 

LVIA Visual impact on local dwellings Presence of turbines 

LVIA Impact on Landscape Character Presence of turbines 

Archaeology Effect on setting of local sites of cultural 
interest 

Intervisibility with wind turbines 

Archaeology Impacts to archaeological remains within the 
development site 

Construction activities 

Telecomms Potential disruption to TV transmission Presence of wind turbines and other 
tall structures 

All of the above studies and specific issues have been addressed within Chapters 6 -
14. 

5.5 TECHNICAL AND ENVIRONMENTAL ASSESSMENT 
The scoping process informs the scope of work for the various environmental consultants. The 
findings of the Consultants influences an environmental design process which is iterative as 
information is gathered and the appreciation of issues relating to the site improve. 
The site evaluation and scoping processes require the production of preliminary layout designs. 
The technical review of the wind farm is a design process running in parallel with the 
environmental design. These two threads are developed together to a level where a firm 
proposed layout has evolved. At this stage consultation is appropriate and this is discussed in the 
following section. 
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5.6 CONSULTATION 

5.6.1 Consultees 

GreenPower has consulted in respect of the proposed Carraig Gheal Wind Farm with 
organisations which include but are not restricted to: 

• Forestry Commission Scotland (FCS); 
• Scottish Natural Heritage (SNH); 
• Royal Society for the Protection of Birds (RSPB); 
• Raptor Study Group (RSG); 
• Argyll & Bute Council – Planning Department; 
• Argyll & Bute Council – Roads Department; 
• (See also Chapter 3: Infrastructure and Telecommunications). 

Further consultation undertaken by the consultants in the course of their impact 
assessments is detailed in the individual impact assessment chapters. 

Consultation is expected to continue following the Application, with dialogue welcomed 
during the planning process and, if successful, as progress moves towards the construction 
of the project. 

5.6.2 Public Consultation 

Consultation with the public has been carried out at the pre-application stage through a 
number of different approaches, including: 

• Public exhibitions; 
• Press releases; 
• Meeting the Community Council. 

GreenPower held a public exhibition to facilitate public consultation on the outline proposals 
for Carraig Gheal Wind Farm.  The exhibition was held at Kilchrenan Village Hall on 31 
August 2004. 

These exhibitions were fully staffed with at least 4 GreenPower staff present to answer the 
questions of the public. It is estimated that around 80 visitors passed through the exhibition. 
Some photographs from the exhibition are included in Appendix 3.  Key issues related to 
possible works to the B845 Glen Nant road, with a desire to see this upgraded and the 
timber haulage traffic diverted around Kilchrenan.  Interest was also made in the possibility 
of the proposed Wind Farm Community Fund facilitating the upgrade of the Kilchrenan 
Village Hall.  An exit pole conducted at the exhibition indicated a level of support for the 
project of around 79%ϒ. 

5.7 DESIGN EVOLUTION 

5.7.1 Overview of Methodology 

The process of design adopted by GreenPower towards Carraig Gheal consisted of certain 
key stages which are discussed in greater detail below. The over-arching approach, 
however, can be explained as one of seeking to meet the primary objective of the wind 
farm – to efficiently generate power from the available wind resource – whilst at the same 
time minimising environmental impact and also seeking to establish the wind farm as a 
positive and rational new element in the landscape. 

This is achieved by defining certain technical and environmental boundaries to the project, 
before developing and applying a final design approach. 

                                                      
ϒ 79% of those who completed the exit pole when asked, “Do you support this project?” ticked “I 
support”. 
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The technical boundaries – such as characteristics of the wind resource, maximum grid 
capacity, the commercially available wind turbines – establish the technical boundaries – 
the potential scale of the project, the maximum number of turbines etc. 

The environmental boundaries tend to constrain the potential on the site – for example 
certain areas may be more or less sensitive to development. 

Within those boundaries a design approach can be adopted which aims to create a project 
design which works positively to the goals of power generation and a positive form in the 
landscape, whilst taking account of the site specific technical and environmental 
constraints. 

Within the broad approach are iterative steps, which incorporats new information and, 
where appropriate, embodies and develops this towards a revised design form. Sometimes 
the design process presents alternatives, from which one must be chosen,  

The design of a wind farm encompasses not just the positions of the turbines themselves 
but the infrastructure such as tracks and substation / control room facilities. The following 
paragraphs in this section describe, in chronological sequence, the major steps in the 
methodology employed by GreenPower in the design of the proposed Carraig Gheal Wind 
Farm.  

The results of the environmental impact assessments inform the design process. Potential 
impacts on important sensitivities are dealt with, where practicable, by mitigation measures 
and also through defining project design constraints – avoiding a sensitive habitat for 
example. The mitigation incorporated into the project design are summarised in Appendix 4 
and these are discussed in Section 8 below. 

The design process is exhaustive and involves many revisions of layout design. In this 
process alternatives are considered and the preferred design modifications are selected at 
each stage. It is not practicable to describe all of the design iterations that comprise the 
design methodology which has been applied to the proposed Carraig Gheal Wind Farm. 
Instead, the process is described in overview and in terms of 3 key stages, namely:  

• Stage 1  Preliminary Design and Scoping; 
• Stage 2  Design Evolution; 
• Stage 3  Final Layout Design. 

5.7.2 Preliminary Design and Scoping 

Preliminary design for the Carraig Gheal Wind Farm turbine layout was made on the basis 
of the expected characteristics of the wind direction distribution for a west coast Scottish 
site, i.e. with the prevailing wind being from the south westerly sector.  

The Stage 1 panel in Figure 12 shows this preliminary turbine layout which is based upon a 
turbine unit of 1.5-2MW capacity with physical parameters as summarised below. 

 1.5-2MW 
turbine 

Rotor diameter 80m 

Hub height 55m 

This design utilised 42 turbines distributed over the Development Site.  Based on this 
design, GreenPower presented visibility maps to predict the extent to which the turbines 
would be visible. Generally, the visibility maps showed a surprisingly limited extent, having 
relatively little influence on receptors such as the nearby residents.   

Wireframe visualisations of this project layout were considered and examples from three 
selected viewpoints are shown in the Stage 1 panels of Figures 13a, 13b and 13c.  It was 
felt that the size and number of turbines fitted well with the scale of the landscape and the 
also limited visibility of the Beinn Ghlas Wind Farm. 
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This initial design was used as an indicative basis for the environmental field work and to 
inform the scoping process. 

5.7.3 Design Evolution 

Given the limited visibility of the Stage 1 design, Stage 2 focussed on testing the ability of 
the landscape to accommodate a development of a similar number of turbines but with a 
greater hub height.  Stage 2 layout is illustrated in Figure 12 and various wire frame views 
included in Figure 13a, 13b and 13c. 

The Stage 2 layout is based upon a turbine unit of 2.7MW capacity with physical 
parameters as summarised below. 

 2.7MW 
turbine 

Rotor diameter 80m 

Hub height 70m 

It was felt that while the larger hub height of the Stage 2 design was noticeable when 
compared side by side with Stage 1 (using wireframes), taken in isolation the larger hub 
height created equally acceptable views from the surrounding area.  It was felt that rather 
than assuming they are seeing a larger turbine, the viewer would perceive a smaller turbine 
at a closer location, especially when Beinn Ghlas is also visible. 

Given the greater visibility of the turbines from the east side of Loch Awe, and possible 
visibility from residences in this location, the design of the layout would be key to achieve 
well structured and visually coherent views.  

5.7.4 Site Specific Design Principles 

With reference to Figure 12, the design work which enabled the layout design to progress 
from the Stage 1 preliminary design through the Stage 2 design evolution has brought to 
light certain principles as follows. 

5.7.4.1 Turbine selection 
A selection of a larger unit turbine facilitates a design which: 

• Has greater spacing between turbines; 

• Increases the capacity of the site with little change in the visibility of the 
Proposed Development from the surrounding area; 

• Achieves similar generating capacity but with a smaller number of units; 

• Represents little relative change in terms of visibility compared to turbines 
which have a hub height which is 15 –30m lower. 

5.7.4.2 Environmental Constraints 
As the site environmental survey work has proceeded, constraints on development 
have come to light in respect of: 

• Vegetation/Habitat: Areas of sensitivity; 

• Hydrology: Areas of sensitivity; 

• Cultural Heritage (Archaeology): Remains; 

• Ornithology: Areas used by sensitive species. 

These environmental constraints are an important influence on the final project 
design. Figure 14 represents a summary map of these constraints. The constraints 
map, in conjunction with detailed understanding of the key sensitivities indicated 
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therein, creates a baseline set of sensitivities which have established the boundaries 
to the design process of the Carraig Gheal project. 

5.7.4.3 Visual Effects 
Wind farm design is often based upon the technical spacing and civil engineering 
criteria to select turbine locations. However, there are certain design principles in 
respect to the appearance of the wind farm which have been applied in the design of 
the Carraig Gheal Wind Farm: 

• Avoidance of views which have a “cluttered” appearance where it is hard to 
discern the characteristic turbine shape; 

• Reinforcement of the features in the landscape - design working with the 
underlying landform; 

• Creating transient views that form repeated patterns for the travelling viewer - 
particularly important from the east side of Loch Awe; 

• Creation of harmonious distant views (in keeping with the land form); 

• Avoid layout forms which isolate a single turbine and make it dominant in the 
view; 

• Creation of structured views from key viewpoints; 

• Minimise the effect of substation / control room facilities by careful siting, 
cladding the building(s) appropriately, landscaping to reduce prominence in 
elevation views. 

For large developments such as the Carraig Gheal Wind Farm, the introduction of a 
structure and coherence to the layout is valuable.  

5.7.5 Final Layout Design 

As the Environmental Impact Assessments progressed, it became apparent that there were 
sensitivities on the north east portions of the Development Site.  In order to protect the 
species or habitats giving rise to these sensitivities, it was decided to limit development to 
the south west portion of the site where less sensitivity existed and the nature of the 
sensitivities meant that through good engineering design and environmental management, 
development could occur with minimal impact. 

Grid capacity for the site had been confirmed as 75MW by this stage and given the 
available commercial turbines, a generic 3MW machine was selected.  This gave the 
potential to develop 25 wind turbines on this site.  Standard tower options of 70 and 85 m 
had been offered by turbine manufacturers with an 84m rotor diameter appearing a likely 
option.  These technical inputs, added to the results of the environmental surveys, helped 
define the final layout design. 

 3MW 
turbine 

Rotor diameter 84m 

Hub height 70-85m 

It was recognised, through survey work undertaken in the surrounding area, that key close 
views of the Proposed Development would occur from the surrounding environs of 
Kilchrenan (but not within the village itself), on parts of the A819 and B840 where they 
follow the east side of Loch Awe and the properties along these routes, many of which are 
screened from the development by vegetation. 
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The final detailed layout optimisation utilised 3 viewpoints (as indicated in Figures 13a-c) 
that gave open views towards the development and from where the design of the layout 
could be appreciated.  A selection of wider viewpoints to check the appearance of the 
design from more distant viewpoints (eg Ben Cruachan, Beinn an Lochain, Oban Hill) were 
also used to check shape and form but were less critical in the micrositing of turbines. 

The terrain of the Proposed Development Site is very hummocky but the detail of this is not 
discernable from the surrounding area.  As such, utilising turbines of similar hub height 
gave the impression that the overall form of the layout did not follow the land.  By using 2 
different hub heights for the turbines, it was felt a better “fit” to the landform could be 
achieved and as such a definition of hub height for each turbine was developed. 

An early layout evolution within this Final Layout Design process was presented to the 
public at an exhibition that GreenPower held in August 2003.  Feedback was supportive 
with some issues raised.  This information helped in finalising the layout design and various 
other aspects of the Proposed Development. 

5.8 MITIGATION INCORPORATED INTO THE DESIGN 
The table in Appendix 4 identifies the mitigation measures resulting from the iterations between 
design and impact assessment process that have been adopted in the final layout design 
process. 
The Summary Constraints Map of Figure 14 illustrates how the final layout has been shaped to 
avoid the key ecological sensitivities. 
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6.1 INTRODUCTION 
This chapter describes and evaluates the current vegetation communities and flora of the 
Proposed Development Site (see Figure 15a) and considers potential impacts of the proposed 
Wind Farm on habitats and plants.   
The key potential issues relating to vegetation communities and wind farms are summarised as 
follows: 

• The effect of direct habitat loss due to land take by wind turbines bases, tracks and 
ancillary structures; 

• The effects of indirect habitat loss, i.e. changes to hydrological regimes.   
The assessment considers vegetation communities within the Study Site based on the following 
survey: 

• NVC habitat survey of open ground habitats between the two Carn Deargs within the Study 
Site, and Meal Mor to the south and the Allt Coire Odhar and Abhainn Cam Linne to the 
north. 

6.1.1 Company Capability 

This assessment has been prepared by Heritage Environmental Ltd (HEL), specialists in 
ecological impact assessment for development projects since 1997.  The key to our 
approach is the provision of independent and objective reporting based upon sound 
scientific data collection and analysis.  HEL has considerable experience of wind farm 
projects, and specifically has undertaken impact assessments for habitats and vegetation 
throughout Scotland. 

Principal authors and technical reviewers for this Chapter were: 

• David J. Black HND (Conservation Management), AIEEM – Consultant Ecologist 
and Vegetation Specialist; 

• Mark A. Bates HND (Conservation management), AIEEM – Principal Ecologist and 
Ecological Impact Assessment Specialist. 

6.1.2 Consultations and Desk Study 

Consultation has been undertaken with Scottish Natural Heritage (SNH).  

Requests for any desk records for the Study Site and surrounding area was undertaken 
with the following organisations: 

• SNH, Oban Area Office; 
• Argyll & Bute Council, Oban Area Planning Department. 

The desk study identified the following: 

Previously available NVC survey information for the Study Site was contained in the 
Strathclyde Region Indicative Forestry Strategy: Vegetation Survey of Lorn 1990-1991 
(Leishman 1992) commissioned by the Nature Conservancy Council.  Locally important 
areas were identified through a subjectively weighted scoring system based on locally rare 
and/or notable vegetation communities and species encountered within the survey.  The 
report text was available from Scottish Natural Heritage, but no maps with the NVC 
communities could be found. 

Locally notable vegetation communities and plants were detailed by individual 1km2 grid 
squares.  Squares which fell wholly or partly within the Study Site included the following 
notable communities: M10 Flush, M1/M2 Bog Pools, Lochan, Wooded Gorge, M27 Tall 
Herb Fen, Acid Grassland, M23 Rush Pasture, M11 Flush, M16 Blanket Mire, S9 Swamp, 
Outcrop, Stream Gully, Pool Systems with Sphagnum Lawns, M18 raised Mire. 

Not all of these locally notable vegetation communities may be present within the Study 
Site as some squares lie partly outwith the site boundary and no detail of location within a 
square is provided. 
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A file note from the SNH Area Officer (June 1999) identifies a limestone outcrop as being a 
limestone pavement, good in places and the only example of its type currently known in 
Argyll.  A species list is included with the file note.  

6.2 ASSESSMENT METHODOLOGY 

6.2.1 Policy and Guidance 

The vegetation and flora assessment has been undertaken with regard to advice/ 
legislative requirements given in the following: 

• Wildlife and Countryside Act, 1981 (as amended); 
• EC Council Directive 92/43/EEC on the Conservation Natural Habitats and Wild 

Fauna and Flora (The Habitats and Species Directive); 
• The Conservation (Natural Habitats &C) Regulations 1994; 
• Nature Conservation: Implementation in Scotland of the Habitats and Birds 

Directives: Scottish Executive Circular 6/1995 as amended June 2000; 
• National Planning Policy Guidance (NPPG) 14: Natural Heritage; 
• The UK Biodiversity Action Plan(UK BAP); 
• Argyll & Bute Local Biodiversity Action Plan (LBAP). 

6.2.2 Scope 

The scope of the assessment includes the following: 

• An enhanced Habitat Survey, using NVC community descriptions, of the Study 
Site; 

• An impact assessment of the Proposed Development on the ecological resource of 
the Study Site, with particular reference to habitats and plant species with 
enhanced statutory protection and of conservation priority; and 

• Ecological mitigation and compensation measures in order to reduce and/or 
eliminate any potential negative impacts as a consequence of the Proposed 
Development. 

The assessment concentrates on the following target habitat types and plant species due to 
their enhanced nature conservation values: 

a) Plant species protected under Schedule 8 of the Wildlife and Countryside Act 1981; 

b) Habitats listed on Annex I of the EU Habitats and Species Directive; 

c) Plant species listed on Annex II of the EU Habitats and Species Directive; 

d) Plant species listed in British Red Data Books 1: Vascular Plants; and 

e) Habitats listed as Priority Habitats in the UK Biodiversity Action Plan. 

6.2.3 Assessment Methodology 

An assessment was made of the nature conservation significance of all habitats and higher 
plant species, adopting an enhanced habitat survey method using the NVC community 
descriptions.  The Study Site covers the entire Proposed Development Site as illustrated on 
Figure 15a, which ensured that all track and turbine locations were assessed, including a 
buffer zone of no less than 125m.  The following provides a summary of the methods. 

6.2.3.1 Methods 
The NVC survey was undertaken according to the methods outlined in British Plant 
Communities (Vol.: 1-5) (1991-95), edited by J.S. Rodwell. 
The methodology involves a trained surveyor visiting every parcel of open land within 
the Study Site and mapping the vegetation present on to Ordnance Survey field 
maps at 1:10,000 scale (or as appropriate for the site), in terms of some 145 
specified vegetation types encountered within Britain.  The minimum polygon size 
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mapped was approximately 0.1 hectares. In addition to the mapping of vegetation 
types, use was made of target notes in order to provide extra information on sites of 
rare or localised species and/or interesting habitats.  

6.2.3.2 Survey Period 
The survey was undertaken on 25th-27th August and 1st-3rd September 2003, which is 
within the generally accepted period for undertaking NVC surveys in upland areas of 
Britain. 

6.2.3.3 Survey Limitations 
It is not considered that the NVC survey is subject to significant limitations.  However, 
vegetation survey in late summer/autumn will identify the larger, dominant 
monocotyledons and dicotyledons in a grassland or mire, but identification of other 
plant species may be problematic due to reliance on dead flowerheads and seeds as 
diagnostic features.  Identification may only be to genus in some cases.  Identification 
to NVC sub-community may therefore be restricted, however the main NVC 
community can be identified with confidence. This limitation is not considered to 
significantly affect the assessment. 

6.3 RESULTS 

6.3.1 Desk Study 

Statutory Designated Nature Conservation Sites; 

No statutory designated sites are present within or adjacent to the Study Site; 

Non-Statutory Designated Nature Conservation Sites; 

No non-statutory designated sites are identified within or adjacent to the Study Site. 

6.3.2 Vegetation 

Site Description 

The Study Site, approximately 9 km2 in extent, comprises a series of plateaux, terraces and 
drainage valleys on both sides of a watershed, to the west of Loch Awe.  On the tops within 
the Study Site, above 400m, complex blanket and saddle mire systems can be found which 
form the headwaters of the main drainage burns running through the Study Site.  A small 
collection of lochans support aquatic plant communities typical of oligotrophic water.  On 
the slopes below the watershed a peaty substrate gives rise to wet heath communities 
which comprise the major vegetation type within the Study Site.  Within this sloping wet 
heath small outcrops of the underlying rock protrude, giving rise to dry acid heath 
vegetation, and the flatter areas and small hollows support mire communities, some with 
small bog pools and bare peat. 

A base-rich rock sill runs southwest - northeast through the Study Site, giving rise to a 
series of steep rock faces and terraces.  The vegetation here is more herb-rich than other 
areas within the Study Site, with the steep slopes supporting a basic dry heath, with mire 
communities developing on the terraces and more gentle slopes.  Calcareous grassland 
vegetation is found where a water-worn limestone formation (limestone pavement) breaks 
the surface. 

Where drainage channels or major watercourses have made deep incisions into the rock, 
dry heath communities have developed on the steep slopes.  Small remnant woodland 
communities exist in places along the major watercourses, but generally have scattered 
tree cover, without a continuous canopy. 

6.3.2.1 NVC Community Descriptions 
Figure 15a shows the location and extent of all NVC plant communities within the 
Study Site.  The assessment and evaluation includes the findings of the other recent 
surveys noted in the desk study above.  Appendix 6a provides a summary of all plant 
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communities found within the Study Site.  For each community a description is 
provided of the main characteristics that define the community, followed by a 
description of the extent and quality of the community found within the Study Site.  
Appendix 6b provides target notes of features of interest.  
The following NVC communities are present throughout the Study Site: 

Woodland: 

• W17: Quercus petraea-Betula pubescens-Dicranum majus 
woodland; 

Blanket Mire and associated communities 

• M1: Sphagnum auriculatum bog pool community ; 

• M3: Eriophorum angustifolium bog pool community; 

• M6: Carex echinata-Sphagnum recurvum/auriculatum mire; 

• M10: Carex dioica-Pinguicula vulgaris mire; 

• M15: Scirpus cespitosus-Erica tetralix wet heath; 

• M17: Scirpus cespitosus-Eriophorum vaginatum blanket mire; 

Heathland 

• H10: Calluna vulgaris-Erica cinerea heat; 

• H21: Calluna vulgaris-Vaccinium myrtillus-Sphagnum capillifolium 
heath; 

Calcareous Grassland Communities 

• CG10:  Festuca ovina-Agrostis capillaris-Thymus praecox 
grassland; 

Acid Grassland Communities 

• U4: Festuca ovina-Agrostis capillaris-Galium saxatile grassland; 

• U20:  Pteridium aquilinum-Galium saxatile community; 

Swamp and Aquatic communities 

• A7: Nymphaea alba community; 

• A22: Littorella uniflora-Lobelia dortmanna community; 

• S8: Scirpus lacustris ssp. lacustris swamp; 

• S9: Carex rostrata swamp. 
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6.4 EVALUATION OF HABITATS AND PLANTS 

6.4.1 Levels of Value  

In this section the vegetation resource within the Study Site is assigned a value, based on 
its status. Table 6-1 has been used as a guide, adapted from existing guidelines for 
assessing nature conservation value (IEEM 2002). A summary of findings is presented in 
Table 6-2.  

Table 6-1:  Value of Ecological Resources.  
(Where species or habitats occur in more than one category, the highest value is applicable). 

Level of 
Value 

Examples 

International Internationally designated or proposed sites such as Ramsar Sites, Special Protected Areas 
(SPAs), Biosphere Reserves and Special Areas of Conservation (SACs), or otherwise 
meeting criteria for international designation.  Sites supporting populations of internationally 
important species in internationally important numbers, numbers i.e. Annex 1 of Birds 
Directive, migratory species on migration routes, or in breeding, moulting, wintering or 
staging areas. 

National SSSI or NNR designated or qualifying sites holding species or assemblage of national 
importance.  Sites supporting viable breeding populations of Wildlife and Countryside Act 
Schedule 1 Species and supplying critical elements of their habitat requirements. Sites 
supporting nationally important numbers of a single species (>1% UK population).  Species 
contributing to the integrity of an SPA or SSSI but which are not cited as species for which 
the site is designated.   

Regional Sites not meeting SSSI criteria but comfortably exceeding SINC criteria.  Species subject to 
special conservation measures in UK BAP or sites holding viable breeding populations or 
supplying critical elements of their habitat requirements.  Sites containing regionally 
important numbers of a single species (>1% regional population).   

High Local Sites meeting the criteria for a county area designation (SINC), Designated Local Nature 
Reserves holding viable populations of any key species identified in the Local BAP.  Sites 
supporting viable breeding populations of substantial number of species known to be Red or 
Amber List Species of Conservation Concern and supplying critical elements of their habitat 
requirements.   

Moderate 
Local 

Undesignated sites, or features considered to appreciably enrich the habitat resource within 
approximately 10 km radius from the site. Sites supporting viable breeding populations of a 
small number of species listed as Red list or Amber list Species of Conservation Concern or 
supplying critical elements of their habitat requirements. 

Low Local Undesignated sites, species or areas considered to enrich the species richness within the 
immediate environs of the site. 

Negligible Areas with a poor species richness and none of the above.  Any other species. 

 

6.4.2 Planning Policy 

NPPG 14 Natural Heritage states that: 

‘’the presence of a protected species or habitat is a material consideration in the 
assessment of development proposals.  Planning authorities should take particular care to 
avoid harm to species or habitats protected under the Wildlife and Countryside Act 1981 or 
European Directives or identified as Priorities in the UK Biodiversity Action Plan.’’ 

In addition it states: 

‘’planning authorities should seek to prevent further fragmentation or isolation (of habitats) 
and identify opportunities to restore links which have been broken.’’ 
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Article 10 of the Habitats Directive requires Member States to encourage the appropriate 
management of features of the landscape which are of major importance for wild flora and 
fauna.   

The features concerned are those which, because of their linear and continuous structure 
or their function as ‘stepping stones’ or ‘wildlife corridors’, are essential for migration, 
dispersal or genetic exchange.  Features which may be of value in the development of 
habitat networks include areas of woodland, rivers and burns, lochs, ponds and wetlands, 
traditional field boundaries such as dykes or hedgerows, unimproved grasslands and herb 
rich meadows, heaths and peatland and coastal habitats.   

6.4.3 Legislative Overview 

An obligation to conserve certain habitats is laid upon the UK Government by a number of 
international nature conservation conventions and directives.  The most important 
international legislation concerning the protection of habitats is the EU Directive on the 
Conservation of Natural Habitats and Wild Fauna and Flora (92/43/EEC).  This Directive 
lists habitats that are important in the EU because they are rare, endangered or vulnerable.   

In Scotland 52 habitats have been identified as types of EU importance, including 14 
“priority” habitats which are particularly threatened in global terms and the EU contains a 
significant proportion of their natural range.  Protection of habitats under the EU Habitats & 
Species Directive is secured through the designation of Special Areas of Conservation 
(SAC). For habitats important to bird species under the EU Birds Directive conservation is 
secured through the designation of Special Protection Areas (SPA), although not all 
examples are, or will be, designated.   

Examples of habitat types identified within the Study Site as types which are important in a 
European context are not necessarily of International Importance (i.e not listed as potential 
SPAs or candidate SACs), but require appraisal to assess their nature conservation 
significance (see Table 6-1). 

The protection of habitats of National Importance is provided under the provisions of the 
Wildlife & Countryside Act 1981 (as amended), which designates sites that fulfil the 
designation criteria as Sites of Special Scientific Interest (SSSI).  

Habitats of district-wide importance, often called Sites of Importance for Nature 
Conservation (SINC) or Wildlife Sites (WS), may be identified by local planning authorities, 
with policies to protect these sites listed in the appropriate Local Plan. 

In addition to the above legislation, the UK and Local Biodiversity Action Plans list a 
number of habitats as Priority Habitats. 

6.4.4 Evaluation of Habitats 

6.4.4.1 Summary of Habitat Types of Conservation Value 
The National Vegetation Classification Survey confirmed the presence within the 
Study Site of the following vegetation types listed on Annex 1 of EU Directive on the 
Conservation of Natural Habitats and Wild Fauna and Flora (92/43/EEC): 
Priority Habitats 

• Blanket Bog (active only) (NVC communities M15, M17); 

• Species-rich Nardus grassland in upland areas (NVC community CG10);  

• Limestone Pavements (NVC community CG10). 

Non-Priority Habitats 

• Dry Heath (NVC communities H10, H21); 

• Northern Atlantic Wet Heath with Erica tetralix (NVC community M15);  

• Alkaline Fen (NVC community M10); 
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• Standing Water: Oligotrophic waters containing very few minerals of Atlantic 
sandy plains with amphibious vegetation: Lobelia, Littorella and Isoetes (NVC 
community A22); Dystrophic lakes (NVC communities M1 and M3); 

• Old oak woods with Ilex and Blechnum in the British Isles (NVC community 
W17). 

The following UK Biodiversity Action Plan (UKBAP) Priority Habitats are present 
within the Study Site: 

• Upland Heathland; 

• Blanket Bog; 

• Limestone Pavement; 

• Upland Calcareous Grassland; 

• Upland Oakwood. 

The following habitat types are listed in the Argyll & Bute Local Biodiversity Action 
Plan (LBAP): 

• Peatlands; 

• Unimproved Grassland. 

The Strathclyde Region Indicative Forestry Strategy: Vegetation Survey of Lorn 
1990-1991 (Leishman 1992) gives a subjective overview of rare or notable habitats 
and species in a local context.  The following vegetation communities recorded within 
the Study Site are regarded as locally rare or notable (in descending order of value): 

• Basic flushes, including M10 Pinguicula vulgaris-Carex dioica; 

• Bog pool communities; 

• Wooded Gorges; 

• Lochans. 

6.4.4.2 Evaluation of Habitats  
Table 6-2 provides a summary of the nature conservation importance of the NVC 
vegetation types identified within the Study Site.  The criteria for habitat appraisal are 
those as defined in A Nature Conservation Review (Ratcliffe 1977), which allows the 
habitats to be graded according to their nature conservation interest, as defined in 
Table 6-1 Value of Ecological Resources. The following provides a summary 
evaluation of the vegetation types within the Study Site, based on the assessment 
criteria given in Table 6-1 and professional judgement of the field surveyors: 

International/National Value 

No habitats of international or national value were confirmed within the 
Study Site. 

Regional Value 

The CG10a calcareous grassland associated with the limestone 
pavement formation was assessed to be of Regional Value within the 
Study Site. 

High Local Value 

M1 and M3 bog pools, M15b, M15c and M15d wet heath, M17a and M17c 
blanket bog, H10a, H10d and H21a dry heath, A7 and A22 aquatic 
vegetation and S8 and S9 swamp were assessed to be of High Local 
Value within the Study Site.   
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Table 6-2:  Summary Evaluation of NVC types and other habitats in the Study Site. 

NVC 
community 

Size Rarity Diversity Naturalness Fragility Typicalness Conservation 

Value 

W17 Low High Low High Low Low Low local 

M1 Low High Medium High High High High local 

M3 Low High Low High High High High local 

M6c Low Low Medium High Medium Medium Low local 

M6d Low Medium Medium High Medium Medium Low local 

M10 Low High Medium High High Medium Moderate local 

M15b High High Medium Medium Medium High High local 

M15c Medium High Medium Medium Medium High High local 

M15d Low High Medium Medium Medium High High local 

M17a High High Medium Medium Medium High High local 

M17c Low High Low Medium Medium High High local 

H10a High High Medium Medium Medium High High local 

H10d Low High Medium Medium Medium High High local 

H21a Low High High High High High High local 

CG10a Medium High Medium Medium High Medium Regional 

U4a Low Low Low Low Low High Negligible 

U4e Low Low Medium Low Medium Medium Low local 

U20a Low Low Low High Low High Negligible 

A7b Low High Medium High High High High local 

A22a Low High Medium High High Medium High local 

S8a Low High Low High High Medium High local 

S9a Low Low Medium High High High High local 

Open Water Low Low Low High High High High local 

 

The important vegetation communities, assessed as being of Moderate Local Value 
or higher, within the Study Site resulting from this appraisal are discussed below: 
NVC type CG10  
This vegetation community is included within the Species-rich Nardus Grassland 
habitat type listed in Annex 1 of the Habitats and Species Directive and is regarded 
as being a component of the Upland Calcareous Grassland Priority Habitat in the UK 
Biodiversity Action Plan.  This community may also be included within the 
Unimproved Grassland Habitat Action Plan of the Argyll & Bute Local Biodiversity 
Action Plan. 
Upland calcareous grasslands typically occur as components of habitat mosaics, 
which are generally managed as rough grazing for domestic livestock.  They are 
relatively rare upland vegetation types which support a wide range of uncommon 
species (UKBAP 1999).  They are often of small extent, adjacent to exposed rock, or 
on thin soils where the bedrock is near the surface. 
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This CG10 community is fairly vulnerable to heavy grazing, and conversely, very light 
grazing too, which can adversely affect the floristic diversity and reduce the extent of 
the species-rich element of the grassland.  It is sensitive to both nutrient enrichment 
and soil disturbance, which would allow coarse grasses to dominate at the expense 
of the more diverse flora currently found.  Removal of limestone or other base-rich 
rock can also reduce the extent of this grassland type.   
Within the Study Site this calcareous grassland community mostly occurs along an 
exposed ridge of water-worn limestone pavement and outcropping.  Although not a 
typical limestone pavement, this rock formation does exhibit a form of the clint-and-
gryke surface features typical of limestone pavements, and can therefore be 
regarded as being a limestone pavement, albeit on a fairly steep slope.  SNH have 
stated that this is the only known example of its type in Argyll (SNH 1999).  Annex 1 
of the Habitats and Species Directive lists Limestone Pavements as a Priority 
Habitat, as does the UK Biodiversity Action Plan. 
This CG10a vegetation community within the Study Site is preferentially selected by 
grazing stock and a very short sward is the result of intense grazing.  Species 
diversity is maintained, however, by the presence of deep clefts and crags in the 
limestone pavement, providing niches for tall herbs and more shade tolerant species. 
The Upland Calcareous Grassland HAP has a target to “maintain the current 
distribution and extent (ca 22,500-25,000 ha) of upland calcareous grassland in the 
UK” (UKBAP 1999) and the Limestone Pavement HAP has a targets to “ensure that 
there is no further loss to the extent of limestone pavement areas”, and “ensure that 
there is no further deterioration in the quality of existing limestone pavement areas”,  
(UKBAP 1995).  The Unimproved Grassland HAP requires “no net loss of good 
examples of Unimproved Grasslands in Argyll & Bute – those areas where a wide 
range of species are evident.” (Argyll & Bute LBAP 2000) 
Although inclusion of the species-rich grassland vegetation communities in the 
Upland Calcareous Grassland HAP and Annex 1 of the Habitats and Species 
Directive and the associated geological formation which supports the vegetation in 
the Limestone Pavement HAP suggests that they are of national/international 
importance, this particular vegetation community within the Study Site is not regarded 
as being nationally important, i.e. of SSSI or SAC status, as better examples of these 
types have been selected.  Due to the high levels of grazing affecting the species 
composition of this community, the CG10 vegetation community is therefore 
assessed to be of Regional Value. 
NVC types H10, H21 
These vegetation communities are included within the European Dry Heath habitat 
type listed in Annex 1 of the Habitats and Species Directive and are regarded as 
being a component of the Upland Heathland Priority Habitat in the UK Biodiversity 
Action Plan.  Dwarf-shrub heaths are recognised as being of international importance 
because they are largely confined within Europe to the British Isles and the western 
seaboard of mainland Europe (UKBAP 1999). 
The dry heath vegetation (H10 and H21) is itself reasonably robust and forms 
intimate mosaics with mire, grassland, woodland and freshwater habitats, but can be 
affected by activities like grazing, trampling, burning and physical disturbance of soils 
which may suppress Heather Calluna vulgaris and allow coarse grasses to dominate, 
thus reducing it to a less than favourable condition.  Within the Study Site the H10 
heath is modified by grazing pressure and some sporadic burning at lower altitudes, 
but exhibits fairly natural structure at higher altitudes and in the more inaccessible 
slopes and crags at lower levels.  The H21 heath is found only on steep north-facing 
slopes above the gullies created by the burns and shows good structure with mossy 
cushions under the heather canopy. 
The Upland Heathland Habitat Action Plan (HAP) states that “upland heath in 
‘favourable condition’ is typically dominated by a range of dwarf shrubs such as 
Heather Calluna vulgaris, Bilberry Vaccinium myrtillus, Crowberry Empetrum nigrum, 
Bell Heather Erica cinerea,…”.  The HAP also recognises the importance of the 
complex mosaics formed with other vegetation types (UKBAP 1999).  Within the 
Study Site these species are all well represented in the less modified dry heath 
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stands at higher altitudes, and may well be regarded as being in a favourable 
condition. 
The Upland Heathland HAP has as a target to “maintain the current extent and 
overall distribution of the upland heathland which is currently in favourable condition”, 
(UKBAP 1999). 
Although inclusion of these dry heath vegetation communities in the Upland 
Heathland HAP and Annex 1 of the Habitats and Species Directive suggest that they 
are of national/international importance, these particular vegetation communities 
within the Study Site are not regarded as being nationally important, i.e. of SSSI or 
SAC status, as better examples of these types have been selected.  The H10 and 
H21 vegetation communities are therefore assessed to be of High Local Value. 
NVC types M17, M1, M3 
These vegetation communities are all included within the Active Blanket Bog habitat 
type and M1 and M3 are also in the Dystrophic Lakes habitat type listed in Annex 1 of 
the Habitats and Species Directive.  M17, M1 and M3 are also regarded as being a 
component of the Blanket Bog Priority Habitat in the UK Biodiversity Action Plan.  
These communities may also be included within the Peatlands Habitat Action Plan of 
the Argyll & Bute Local Biodiversity Action Plan. 
The blanket bog community varies widely in its form and vegetation composition due 
to climatic and other factors, like slope and aspect.  It can suffer readily from erosion 
and is most susceptible to changes in hydrology arising from drainage and 
afforestation.  It typically exists with other habitat types as a mosaic of different 
vegetation communities.   
Within the Study Site the blanket mire is recorded as both small pockets where 
drainage collects and allows the development of peat, mainly the M17a Drosera 
rotundifolia-Sphagnum spp. sub-community, and as large expanses over gently 
sloping or undulating terrain, where some structural diversity is evident.  Generally, 
hummock-and-hollow features are not well defined, but bog pool systems are in 
evidence at higher altitudes.   
The mires themselves are not heavily grazed, but some do show extensive tracks 
made by grazing stock crossing to drier grazing areas.  The bog pools are a natural 
feature and the M1 pools mostly support Sphagnum mosses, sedges Carex sp., Bog-
bean Menyanthes trifoliata, and some contain bladderworts Utricularia spp.  The M3 
Eriophorum vaginatum community is restricted in extent and distribution.  Major 
erosion is evident in a few locations – on a saddle mire between Carraig Gheal and 
Lochan Dubha, within the complexes just east of Carraig Gheal, and just north-east 
of Carn Dearg, and on a gentle northerly slope below Maol Mhor.  Sphagnum moss 
abundance is variable throughout the mires within the Study Site. 
Active blanket bog is defined in the EU Habitats and Species Directive as “still 
supporting a significant area of vegetation that is normally peat forming”. This is 
usually taken to mean a healthy carpet of Sphagnum mosses, but cotton-grasses 
Eriophorum spp. can assist with peat formation too.  Adding to the complexity of the 
picture are areas of bare peat, which are naturally occurring and not as a result of 
anthropogenic factors, which technically do not fit the definition of “active” blanket 
bog, but are a natural part of blanket mire systems.   
The Blanket Bog HAP encompasses all areas of blanket bog supporting semi-natural 
blanket bog vegetation, whether or not it may be defined as ‘active’ (UKBAP 1999).  
Such vegetation includes Calluna vulgaris, Erica tetralix, Trichophorum cespitosum, 
Eriophorum species and several of the bog mosses Sphagnum species. (UKBAP 
1999). 
The UK BAP Blanket Bog HAP has a target to “maintain the current extent and 
overall distribution of blanket mire currently in favourable condition” (UKBAP 1999).  
The Argyll & Bute LBAP Peatlands HAP has a target to “ensure no net loss or 
reduction of peatland habitat”, (Argyll & Bute LBAP 2000). 
Although inclusion of these blanket bog vegetation communities in the Blanket Bog 
HAP and Annex 1 of the Habitats and Species Directive suggest that they are of 
national/international importance, these particular vegetation communities within the 
Study Site are not regarded as being nationally important, i.e. of SSSI or SAC/SPA 
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status, as better examples of these types have been selected.  Due to the effect of 
grazing pressure limiting the structural diversity of the vegetation, the M17, M1 and 
M3 vegetation communities are therefore assessed to be of High Local Value. 
NVC type M15 
This vegetation community (including its sub-communities recorded within the Study 
Site) is a distinct vegetation type of intermediate standing, as it is included in both the 
Northern Atlantic Wet Heath habitat type and the Blanket Bog habitat type listed in 
Annex 1 of the Habitats and Species Directive.  It is also regarded as being a 
component of both the Upland Heathland Priority Habitat and the Blanket Bog Priority 
habitat in the UK Biodiversity Action Plan. 
This intermediacy is a reflection of the preferences of the vegetation with regard to 
soil water-logging, with dry heath communities on the upper, steeper, free-draining 
slopes, covered in mineral or thin, peaty soils; and blanket bog on lower, shallow, 
water-logged slopes, covered in a deep peat mantle.  Wet heath therefore supports 
the same constant species, minus the Bell Heather Erica cinerea of dry heath or the 
Hare’s-tail Cotton-grass Eriophorum vaginatum of the blanket bog, and is found on 
the moderate slopes as part of the intimate and complex mosaics mentioned in the 
Upland Heathland HAP and the Blanket Bog HAP of the UKBAP, and by extension is 
included in the Peatlands HAP of the Argyll & Bute LBAP. 
Within the Study Site the M15 wet heath sub-communities are very extensive, being 
recorded throughout and at all altitudes.  Three sub-communities of this vegetation 
type were recorded within the Study Site.  Grazing occurs throughout to such an 
extent that sections of this vegetation community appear degraded, although a 
degree of uniformity throughout the Study Site is imposed by continuous browsing.  
There are transition zones around preferential grazing areas where structural and 
species diversity is disrupted, and also where one wet heath sub-community is 
replaced by another. 
The assessments which pertain to upland heathland and blanket bog apply to the 
M15 wet heath too as an integral component of the vegetative and hydrological 
mosaic, and it is therefore assessed to be of High Local Value.  
NVC type M10 
This vegetation community is included in the Alkaline Fen habitat type listed in the 
EU Habitats and Species Directive, and is a component of the Fen Priority Habitat in 
the UK Biodiversity Action Plan.  Within the Study Site, this community exists as 
small flushes arising from base-rich bedrock to join the main M6 soligenous rushy 
mires flowing through M15 wet heath and M17 blanket mire.  These small flushes are 
reasonably species rich in comparison to the other vegetation communities within the 
Study Site, supporting a greater range of different species than normally encountered 
in the other mire and heath communities.  Grazing pressure has modified these small 
stands to some extent, but not sufficiently to erode their natural characteristics. 
The targets in the Fen Habitat Action Plan relate more to stands of lowland fen 
experiencing neglect and reductions in water quality and quantity.  The upland 
flushes within the Study Site have not been identified as being nationally important, 
nor do they equate closely with the target habitat types within the Fen HAP, but they 
may be regarded as part of the hydrology of the complex mire mosaics assessed 
above.  Also, the presence of a calcareous wet flush within a species-poor grassland 
creates diversity within the habitat (Argyll & Bute LBAP 2000).  The Vegetation 
Survey Of Lorn (Leishman 1992) rates M10 flushes highly as a rare or notable habitat 
type in Argyll. 
The M10 basic flush community is therefore assessed to be of Moderate Local Value. 
NVC types A7b, A22a, S8a, S9a 
These vegetation types are taken together as they form an intimate mosaic with each 
other in the oligotrophic lochans.  Within the Study Site the aquatic and emergent 
vegetation creates a diverse community in the clear, nutrient-poor waterbodies, with 
charophytes Chara spp. providing a submerged flora.  
The vegetation survey of Lorn (Leishman 1992) indicates that lochans within the area 
were notable habitats of conservation interest if they remained unmodified by 
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physical features such as hydro schemes or by indirect means such as run-off from 
agriculture or forestry. 
The lochans within the Study Site were not subject to modification and were fairly 
typical examples of natural vegetative development in nutrient-poor water.  The A7 
and A22 aquatic communities and the S8 and S9 emergent swamp communities are 
therefore assessed to be of High Local Value.  

6.4.5 Evaluation of Flora 

Legislative Overview 

An obligation to conserve certain plant species is laid upon the UK Government by a 
number of international nature conservation conventions and directives. The most 
important international legislation concerning the protection of plant species are the Bern 
Convention, the EU Habitats & Species Directive, the Ramsar Convention, the CITES 
Convention and the UN Convention on Biological Diversity.  Wigginton (1999) provided a 
review of all plant species for which the UK has international obligations for their protection, 
and provides the definition here of Internationally Important Species. 

Enhanced statutory protection for plant species in Britain is provided under the Wildlife & 
Countryside Act (1981).  Schedule 8 lists 110 vascular plant species that are given special 
protection throughout Britain, and provides the definition here of Nationally Important 
Species (but see below for additional species). 

Plant species of nature conservation importance in a British context are reviewed in the 
British Red Data Books 1: Vascular Plants (Wigginton 1999). This lists all vascular plants 
considered to be Red Data Book species.  

In addition to the above legislation, the UK Biodiversity Action Plan and the Argyll & Bute 
Local Biodiversity Action Plan list a number of plant species as Priority Species. 

Evaluation 

The Vegetation Survey of Lorn 1990-91 (Leishman 1992) provides a list of 129 notable, 
locally scarce and nationally scarce species recognised during the survey of Lorn.  The 
definition of these criteria are given as follows: 

• Notable species - species which though widespread were confined to areas of 
undamaged or interesting communities; 

• Locally Scarce - species which although scarce in Argyll are more common in other 
areas of Britain; 

• Nationally Scarce - species found in fewer than 100 tetrad squares in the whole of 
Britain. 

Those plant species recorded within the Study Site are given in Table 6-3 below.  Not all of 
these locally notable plants listed below may be present within the Study Site as some 
squares lie partly outwith the site boundary and no detail of location within a square is 
provided.   

A visit by an SNH Area Officer in June 1999 resulted in a species list for the limestone 
pavement area, with the plant species recorded included in Table 6-3 below. 

Plant species recorded during the current survey of the Study Site (HEL 2003) are included 
in Table 6-3 below. 
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Table 6-3:  Notable and rare species recorded within the Study Site 

Species Name Lorn NVC 
(1990-91) 

SNH  
(1999) 

HEL NVC 
(2003) 

Locally Notable    
Intermediate Bladderwort Utricularia intermedia    
Water Lobelia Lobelia dortmanna    
Melancholy Thistle Cirsium heterophyllum (C. helenoides)    
Yellow Water-lily Nuphar lutea    
Marsh Hawk’s-beard Crepis paludosa    
Marsh Ragwort Senecio aquaticus    
Oak Fern Gymnocarpium dryopteris    
Bitter Vetch Lathyrus montanus    
Alpine Clubmoss Diphasiastrum alpinum    
Sphagnum magellanicum    
Lesser Bladderwort Utricularia minor    
Mountain Everlasting Antennaria dioica    
Floating Bur-reed Sparganium angustifolium    
White Water-lily Nymphaea alba    
Juniper Juniperus communis    
Marsh Cinquefoil Potentilla palustris    
Slender Sedge Carex lasiocarpa    
Stone Bramble Rubus saxatile    
Yellow Saxifrage Saxifraga aizoides    
Northern Bedstraw Galium boreale    
Water Avens Geum rivale    
Mossy Saxifrage Saxifraga hypnoides    
Green Spleenwort Asplenium viride    
Alpine Meadow-rue Thalictrum alpinum    
Early Purple Orchid Orchis mascula    
Carnation Sedge Carex flacca    
Brittle Bladder Fern Cystopteris fragilis    
Hart’s-tongue Fern Asplenium scolopendrium    
Lesser Twayblade Listera cordata    
    
Locally Scarce    
Sphagnum imbricatum    
Bog Sedge Carex limosa    
Least Bur-reed Sparganium minimum    
Great Sundew Drosera anglica    
Hairy Rock-cress Arabis hirsuta    
Meadow Oat-grass Avenula pratensis    
Nodding Melick Melica nutans    
    
Nationally Scarce    
Bog Orchid Hammarbya paludosa    
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6.5 ASSESSMENT OF IMPACTS 
The potential impacts relative to vegetation and flora consist of those that could take place during 
the construction phase, those that could take place during the operation of the Wind Farm, and 
those arising from the decommissioning of the Wind Farm.   
Referring to guidelines being developed by the Institute of Ecology and Environmental 
Management (IEEM 2002), and guidance in SNH (2000a) a set of criteria has been produced to 
determine the significance of each effect.  The significance of an impact on a particular ecological 
resource can be divided into two parts: the magnitude of the impact and the value of the 
resource. 
To determine the magnitude of an impact, the following factors are considered: 

• Duration; 

• Timing and frequency; 

• Extent; 

• Reversibility; 

• Cumulative impacts;  

• Sensitivity. 
The criteria that have been used to assess the magnitude of impacts are summarised in Table 6-
4.  Each impact is given a magnitude. The magnitude of the impact is then assessed in 
conjunction with the value of the resource to provide an indication of impact significance (see 
Table 6-5 and Table 6-6). It should be noted that the impact magnitude and significance is prior to 
any proposed mitigation recommendations as discussed in section 6.8. In this assessment, 
impacts of moderate or major significance are considered to be a significant impact relative to 
EIA regulations. 
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Table 6.4:  Guideline Criteria for assessing magnitude of Impacts 

Impact Guideline Criteria 

High 
Total loss of, or major alteration to key elements/features of the baseline (pre development) 
conditions such that post-development character, composition or attributes will be 
fundamentally changed. 

Medium 
Loss of, or alteration to one or more key elements/features of the baseline conditions such 
that post-development character, composition or attributes of the baseline condition will be 
partially changed. 

Low 
Minor shift away from baseline conditions.  Change arising from loss or alteration will be 
discernible but the underlying character, composition or attributes of the baseline condition will 
be similar to pre-development circumstances or patterns.   

Negligible 
Very slight change from baseline conditions.  Change barely distinguishable, approximating to 
the ‘no change’ situation.   

Positive 
Positive change from baseline conditions. 

 

Table 6.5:  Significance of Negative Impacts in relation to magnitude of impact and value of 
feature.   

Magnitude of Impact Value of Feature High Medium Low Negligible 
International  Major Major Moderate Low 

National  Major Major Moderate Low 

Regional Major Moderate Low Low 

High Local Moderate Moderate Low Low 

Moderate Local Moderate Low Low Low 

Low Local Low Low Low Low 

Negligible Low Low Low Low 

Table 6.6:  Guideline Criteria for assessing significance of Impacts 

Impact 
Significance 

Guideline Criteria 

Major 
Substantial loss of conservation value on a regional, national scale or international scale.  Loss 
of conservation value on a national scale or international scale. 

Moderate  
Substantial loss of conservation value on a high local and moderate local scale, some loss of 
value on a regional scale and low impact on international or national scale. 

Low 
Negligible impact on any scale.  Low impact on community or species, of regional value or 
below and medium impact community or species of moderate local impact or below.   
Substantial loss of conservation value on a very local scale (i.e. immediate environs of study 
area).  
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6.5.1 Vegetation Community - Sensitivity to impacts 

Referring to Table 6-2 Summary Evaluation of NVC types and other habitats in the Study 
Site, for the purposes of this report: 

• Habitats of International or National Value and of High Local Value (if having a 
large area within the Study Site, or are especially fragile communities) may be 
regarded as having high sensitivity to impacts; 

• Habitats of High Local Value (but having a small area within the Study Site) and of 
Moderate Local Value may be regarded as having medium sensitivity to impacts.  
Within this category especially fragile or hydrologically sensitive communities may 
be regarded as Medium High, with Medium Low for more widespread, robust or 
degraded types; 

• Habitats of Low Local or Negligible Value may be regarded as low sensitivity to 
impacts. 

These sensitivities to potential impacts are shown on Figure 15b. Assessment of habitat 
sensitivity has been used to help inform the assessment process and as a design aid to 
sensitively locate turbines and access tracks. 

6.5.2 Vegetation - Construction Phase 

6.5.2.1 Turbine Construction  
The impact of turbine construction is based on an area that will include the foundation 
pit, soil storage, machinery movements, crane hard standing and materials storage.  
This area is used to assess both permanent and temporary impacts. The actual 
turbine tower will occupy 50m2 of land, which is effectively lost. The foundation 
spreads over a wider area and occupies some 400m2 (inc the 50m2 above) but is 
back-filled after construction and will re-vegetate and therefore an area of 350m2 
suffers a direct disturbance. An area up to 10m around the foundation (other than 
where the track and hardstanding adjoin it) will also be disturbed during construction 
(approx additional 400m2 disturbance).  
Areas of high or medium sensitivity have been identified (on Figure 15b) which have 
the potential to be adversely affected by both direct and indirect impacts. 

Permanent direct loss of habitats to the footprint of the turbines 

All 24 turbines are located at least partly on dry, wet heath or blanket mire 
within the Study Site, with a permanent loss of vegetation in the order of 
1200m2. 

The H10a dry acid heath, M15 wet heath and M17 blanket mire of High 
Local Value are of large extent within the Study Site and direct habitat 
loss will result in a low magnitude effect in relation to their total areas.  

Impact Magnitude:  Low 

Impact Significance:  Low 

Mitigation Possible:  Partial 

Temporary direct loss of habitats in the construction area beyond the 
footprint of the turbines 

There is the potential for disturbance to habitats through construction 
work.  Vegetation may recover once work has finished, but there is a 
strong possibility that the vegetation composition would be altered by 
direct disturbance, leading to a reduction in the integrity of the habitat 
affected.   

The H10 dry heath and M15 wet heath habitats of High Local Value are of 
large extent within the Study Site, and the vegetation has already been 
modified to some extent by grazing and dunging. It is anticipated that 
following works the vegetation will recover in the medium-term (i.e. <10 
years) given their generally robust nature. Moreover, the potential 
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temporary loss of area would not have a large impact on the extent of 
these heath communities within the Study Site, and given the duration of 
the impact is medium-term, this will result in a low magnitude effect. 

Impact Magnitude:  Low 

Impact Significance:  Low 

Mitigation Possible  Partial 
The M17 blanket mire is of large extent within the Study Site, but is less 
robust and consequently more vulnerable to disturbance due to the 
vegetation community, especially the Sphagnum mosses, being sensitive 
to physical damage and changes in hydrology within the peat substrate. 
Any damage to blanket mire is unlikely to be permanent but result in a 
long-term (>25 years), temporary impact.  Turbines 3, 4, 9, 13, 16, 19, 20 
and 21 are located, at least partly, on blanket mire or blanket mire-wet 
heath mosaic. 

Impact Magnitude:  Medium 

Impact Significance:  Moderate 

Mitigation Possible  Partial 

Permanent indirect impacts through alterations to hydrology 

It is considered that the siting of turbines on habitats with wet soils may 
result in an alteration to both the surface water and groundwater regimes, 
with a strong possibility that the vegetation composition of nearby habitats 
may also be altered.  Vegetation types likely to suffer from potential 
adverse impacts would be M10 basic flush, M17 blanket mire, and M1 
and M3 bog pools.  No turbines will be located on M10 basic flush, M1 
or M3 bog pools.  However, as noted above, 8 turbines (3, 4, 9, 13, 16, 
19, 20 and 21) are located, at least partly on blanket mire or blanket 
mire- wet heath mosaic. The effects of alteration to hydrological regimes 
on these peatland habitats from the turbines are likely to be localised and 
of limited extent with minor changes in vegetation structure and 
composition, e.g. increase in Ling Calluna vulagris in areas subject to 
drying.  

Impact Magnitude:  Medium 

Impact Significance:  Moderate 

Mitigation Possible:  Yes 

Vegetation type M6 poor-fen, although considered to be only of Low Local 
Value within the Study Site, has an important role to play in regulation of 
water quality and quantity.  Permanent alteration to the water regime in 
these flush habitats, which flow in to and out of the wet communities of 
high sensitivity may therefore have a potentially adverse impact. 
However, given that only a single turbine (7) is located partly on an M6 
flush, it is considered that alteration to hydrology will be very limited and 
of low magnitude effect. 

Impact Magnitude:  Low 

Impact Significance:  Low 

Mitigation Possible:  Yes 

Temporary indirect impacts during construction 

Temporary, indirect impacts potentially include dust, pollution incidents 
and sudden variations in the hydrological regime, including silt-laden run-
off.  Of these potential impacts, the vegetation types most at risk would be 
the wet habitats within the site.  This would include: M15 and M17 of High 
Local Value.  8 Turbines are located on blanket mire or blanket mire-
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wet heath mosaic and which therefore may be subject to potential 
temporary, indirect impacts. 

Impact Magnitude:  Potentially Medium 

Impact Significance:  Potentially Moderate 

Mitigation Possible:  Yes 

6.5.2.2 Access Tracks and Grid Connection 
The impact of the construction of the access tracks is based on a track of 8 m width.  
The working corridor for the construction of these tracks is estimated to be 18 m.  
Figure 15b indicates c. 15 km of tracks within the Study Site boundary.  The 
proposed off-site grid connection will be subject to a separate S37 consent, and is 
not considered here. 

Permanent direct loss of habitats to access tracks 

The M6 flush is very limited in extent within the Study Site.  The 
vegetation itself is of Low Local Value, but impacts which affect the water 
flow are more important, as they feed other watercourses.  The proposed 
track system will cut across sections of acid flush vegetation at a number 
of locations, including at 5 locations between where the track enters the 
site at the north-east corner and turbine 1, between turbines 1 and 2, 
between turbines 3 and 4, between turbines 11 and 7, between turbines 7 
and 8, between turbines 19 and 21, between turbines 8 and 1, and 
between turbines 9 and 17.  In total, c. 475 m of track will cross this 
vegetation type, representing a loss of c. 0.4 ha from a total resource of 
41.4 ha. 

Impact Magnitude:  Low 

Impact Significance:  Low 

Mitigation Possible:  Partial 

The H10 dry acid heath and M15 wet heath communities of High Local 
Value are of large extent within the Study Site. Direct habitat loss to 
access tracks will not result in a significant reduction in total area.  There 
is approximately 14 km of proposed track, crossing dry and wet heath 
communities.  The total area permanently lost by construction, therefore, 
will be c. 11.2 ha, which is a relatively small loss in comparison to the total 
area of 649ha within the Study Site. 

Impact Magnitude:  Low 

Impact Significance:  Low 

Mitigation Possible:  Partial 

The M17 blanket mire is also of large extent within the Study Site 
(>200 ha. including that which forms part of a mosaic with other NVC 
communities).  Again, direct habitat loss to access tracks will not result in 
a significant reduction in total area.  There is approximately 1.6 km of 
proposed track, crossing mire communities. The total area permanently 
lost by track construction will be c. 1.3 ha, which is a relatively small loss 
in comparison to the total area within the Study Site. 

Impact Magnitude:  Low 

Impact Significance:  Low 

Mitigation Possible:  Partial 

Temporary direct loss of habitats within the track construction corridor 

Movement of plant and soil storage during the construction of the access 
tracks is likely to damage vegetation and compact soils within the track 
construction corridor.  The significance of this disturbance will depend on 
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the working methods adopted and robustness of the vegetation types, but 
good levels of recovery are predicted in the medium-term, i.e. 5-15 years, 
given appropriate restoration.   

The H10 dry heath, M15 wet heath and M17 blanket mire habitats of High 
Local Value are of large extent within the Study Site, with only a relatively 
small extent likely to be affected. However, the construction activities 
associated with approximately 14km of track will have a cumulative effect 
on the vegetation impact throughout the Study Site, resulting in a 
predicted medium impact magnitude. 

Impact Magnitude:  Medium  

Impact Significance:  Moderate 

Mitigation Possible:  Partial 

Permanent indirect impacts through alterations to hydrology 

Beyond the zone of direct disturbance there will be a further zone of effect 
involving indirect change arising mainly from changes in hydrology as a 
result of access track construction. The significance of this disturbance 
will depend on the access track design adopted and robustness of the 
vegetation types, but some permanent changes in vegetation are 
predicted.   

For floated access tracks on M17 blanket mire of High Local Value, the 
general hydrological integrity of these deep wet peat will be secured, but 
there could be local effects beyond verges. These impacts include 
ponding on the upslope side and drier conditions downslope due to 
interception of slope wash by the track.   Drying on the downslopes is 
likely to result in a slight change to the major NVC dominants (e.g. an 
increase in Ling Calluna vulgaris and slight reductions in the amounts of 
Deer-grass Trichophorum cespitosum or Common Cotton-grass 
Eriophorum vaginatum).   

For cut tracks on non-blanket mire communities indirect impacts will 
include drying out of ground upslope from upslope batters (including the 
effects of upslope drains), and increasing the wetness of some linear 
habitats downslope where water from cross-drains is discharged. These 
indirect effects are only likely to be measurable within about 10 metres of 
the edge of verges, road batters and ditches.  For much of the cut road 
length measurable effects will probably be confined to just a metre or two. 

Impact Magnitude:  Medium 

Impact Significance:  Moderate 

Mitigation Possible:  Partial 

Temporary indirect impacts during construction 

Temporary, indirect impacts potentially include dust, pollution incidents 
and sudden variations in the hydrological regime.  Of these potential 
impacts, the vegetation types most at risk would be the wet habitats and 
the ones with restricted distribution within the site.  This would include 
M15 and M17 of High Local Value. 

Impact Magnitude:  Potentially Medium 

Impact Significance:  Potentially Moderate 

Mitigation Possible:  Yes 

All other vegetation types within the Study Site would experience 
Low/Negligible significance of impacts. 
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6.5.3 Flora - Construction Phase 

The Study Site supports a number of plant species considered to be Locally Notable, 
Locally Scarce or Nationally Scarce, occurring mostly within open water, wet peat or basic 
grassland habitats. No plants of conservation significance are considered to be present 
within the habitats subject to direct and/or indirect habitat loss or disturbance resulting from 
the construction phase.   

Impact Magnitude:  Negligible 

Impact Significance:  Low 

Mitigation Possible:  Yes 

6.5.4 Vegetation and Flora - Operational Phase 

The operational phase will entail routine maintenance of turbines and ancillary plant, with 
vehicle access gained from the constructed tracks. Impacts may arise from potential 
pollution events due to poor operational management or accidents, e.g. oil spillage 
resulting in pollution to watercourses. 

Impact Magnitude:  Potentially Medium 

Impact Significance:  Potentially Moderate 

Mitigation Possible:  Yes  

6.5.5 Decommissioning 

Details on decommissioning of the wind farm are not known at present. However, 
dismantling of turbines, removal of foundations and potential removal of access tracks 
could have significant impact on both vegetation and flora, in line with the same range of 
effects as outlined for construction. 

Impact Magnitude:  Potentially Medium 

Impact Significance:  Potentially Moderate 

Mitigation Possible:  Yes 
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6.6 MITIGATION MEASURES 
Mitigation recommendations are provided where there is a moderate or high impact significance, 
to fulfil any legal requirements, or to employ “good practice” guidelines when undertaking 
activities that may impact negatively upon the environment. 

6.6.1 Key General Recommendations 

Environmental Management Plan 

An Environment Management Plan (EMP) is proposed for the Study Site, which will be 
prepared in liaison with SNH and the landowner.  The main aim of the EMP relative to 
vegetation and flora should be to detail appropriate restoration of habitats affected by 
construction activities, and enhancement management of existing habitats as 
compensation mitigation.  

The EMP should provide detailed management prescriptions, with a focus on appropriate 
agricultural management to maintain key habitat (and associated floral) features within the 
wind farm area, particularly the areas of dry and wet heath, blanket mire and area of 
limestone pavement. Of particular relevance will be the prescription of grazing regimes 
within the wind farm area to ensure positive conservation targets. Long term monitoring 
should take place as part of the EMP to assess the effectiveness of the proposals.  

Ecological Watching Brief  

An Ecological Watching Brief should be in place to ensure that due consideration is being 
given to ecological requirements throughout the construction phase. 

6.6.2 Vegetation - Turbine Construction  

Permanent direct and indirect loss of habitats to the footprint of the turbines 

The following will ensure that impacts associated with permanent direct and indirect loss of 
habitats during turbine construction are minimised: 

a) Micro-siting of turbine locations will be undertaken by the Engineer and 
Ecological Clerk of Works to minimise positioning on sensitive habitats, 
particularly blanket mire vegetation; 

b) Turbine construction activities will create as small a footprint as is practicable, 
staying within a 50m radius from the centre of the proposed turbine location; 

c) All construction areas will be fenced-off using appropriate fencing to define 
working areas; 

d) All areas will be subject to habitat restoration measures outlined in the EMP. 

 

Residual Significance:  Low 

 

Temporary indirect impacts during construction 

The following will ensure that impacts associated with temporary loss and/or damage to 
habitats during turbine construction are minimised, with particular focus on sensitive 
vegetation types of Regional and High Local Value, including dry and wet heaths, blanket 
mire, and soligenous mires, will be minimised.  The following is proposed: 
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a) Reference will be made to Pollution Prevention Guidelines issued by the 
Scottish Environment Protection Agency (SEPA), particularly the following: 

- PPG1: General guide to the prevention of water pollution 

- PPG5: Works in, near or liable to affect watercourses 

b) Alterations to the hydrological regimes feeding the mire communities will be 
avoided in order to maintain the integrity of the headwaters of the watercourses 
running through the site. 

 

Residual Significance: Low 

 

6.6.3 Vegetation - Access Track Construction  

Permanent direct and indirect loss of habitats to access tracks 

The following will ensure that impacts associated with permanent direct and indirect loss of 
habitats during access track construction (and laying of power cables) are minimised: 

a) Micro-siting of access tracks will be undertaken by the Engineer and Ecological 
Clerk of Works to minimise positioning on sensitive habitats, particularly 
blanket mire vegetation; 

b) Access track construction activities will be undertaken using end-on 
construction techniques, creating as small a footprint as is practicable; 

c) Access track design will be used to minimise impact as defined in Appendix 1; 

d) All construction areas will be fenced-off using appropriate fencing to define 
working areas; 

e) All areas will be subject to habitat restoration measures outlined in the EMP. 

 

Residual Significance:  Low 

 

Temporary indirect impacts during construction 

The following will ensure that impacts associated with temporary loss and/or damage to 
habitats during turbine construction are minimised, with particular focus on sensitive 
vegetation types of Regional and High Local Value, including dry and wet heaths, blanket 
mire, and soligenous mires, will be minimised.  The following is proposed: 

a) Reference will be made to Pollution Prevention Guidelines issued by the 
Scottish Environment Protection Agency (SEPA), particularly the following: 

- PPG1: General guide to the prevention of water pollution 

- PPG5: Works in, near or liable to affect watercourses 

b) Alterations to the hydrological regimes feeding the mire communities will be 
avoided in order to maintain the integrity of the headwaters of the watercourses 
running through the site. 

 

Residual Significance: Low 
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6.6.4 Flora – Turbine and Access Track Construction 

The following will ensure that impacts associated with turbine and access track construction 
on flora are minimised: 

a) Micro-siting of turbine locations and access tracks will be undertaken by the 
Engineer and Ecological Clerk of Works to avoid positioning on plants of 
conservation significance. 

 

Residual Significance:  Low 

 

6.6.5 Operational Phase 

Appropriate consideration should be given to ensuring good operational procedures to 
maintain high standards of environmental management. All operational procedures should 
be included within the Environmental Management Plan. 

6.6.6 Decommissioning Phase  

Appropriate consideration will be given to vegetation and flora during decommissioning of 
the site or should the turbines be replaced following the end of their operational lifetime. 

 

Residual Significance:  Low 

 

6.7 CONCLUSIONS 
The ecological base-line study confirmed that the vegetation of the proposed Wind Farm is 
comprised of upland types, dominated by moorland of dry (NVC types H10 and H21) and wet 
(NVC type M15) heaths and blanket mire (NVC types M1, M3 and M17) considered to be of High 
Local Value. Additional upland vegetation types of Negligible – Low Local Value include acid 
grassland (NVC type U4) and bracken (NVC type U20), and a series of oligotrophic lochs support 
characteristic aquatic (NVC types A7 and A22) and swamp vegetation (NVC types S8 and S9) of 
High Local Value. An example of limestone pavement formation is also present, supporting 
calcareous grassland (NVC type CG10), which was assessed to be of Regional Value. The flora 
includes a number of notable and rare species. 
It is predicted that the proposed Carraig Gheal Wind Farm will result in small-scale direct loss and 
localised indirect impacts on vegetation resulting from construction of the access tracks and 
turbines. Mitigation is recommended to reduce impacts on vegetation in line with best practice. 
There is no predicted impact on notable or rare species of flora. 
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7.1 INTRODUCTION 
This Chapter describes and evaluates the current protected mammal interest of the Carraig 
Gheal study site and considers potential impacts of the proposed wind farm scheme. The key 
potential issues relating to protected mammals and wind farms are summarised as follows: 

• The effect of direct habitat loss on mammal resting-up sites (e.g. dens, holts, setts, etc.), 
foraging and commuting routes, due to land take by wind turbine bases, tracks and 
ancillary structures; 

• The effects of disturbance resulting in indirect habitat loss i.e. displacement of mammals 
from the proximity of the wind turbines, tracks and ancillary structures.   

7.2 COMPANY CAPABILITY 
This assessment has been prepared by Heritage Environment Ltd (HEL), specialists in ecological 
impact assessment for development projects since 1997. The key to our approach is the 
provision of independent and objective reporting based upon sound scientific data collection and 
analysis. HEL has considerable experience of wind farm projects, and specifically have 
undertaken assessments for all protected mammals present throughout Scotland. 
Principal authors and technical reviewers for this Chapter were as follows: 

• Rebecca L. Osborn BA (Hons Oxon), MSc, MIEEM – Senior Ecologist and Mammal 
Specialist; 

• Mark A. Bates HND (Con Man.), AIEEM – Principal Ecologist and Ecological Impact 
Assessment Specialist. 

7.3 CONSULTATIONS AND DESK STUDY 
Consultation has been undertaken with Scottish Natural Heritage. 
Requests for any desk records for the study site and surrounding area was undertaken with the 
following organisations: 

• Scottish Natural Heritage. 
In addition, the following publications were consulted during the desk study: 

• Green R. and Green J. 1997 Otter survey of Scotland 1991-1994.  The Vincent Wildlife 
Trust: London; 

• Haddow, J. F. and Herman, J. S. 2000. Recorded distribution of bats in Scotland. In:  
Scottish Bats 5; 

• Strachan, R. and Jefferies, D. J. 1993 The Water Vole in Britain 1989 – 1990: its 
distribution and changing status.  The Vincent Wildlife Trust: London.  

All relevant biological records obtained have been included within Section 7.5.  
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7.4 ASSESSMENT METHODOLOGY 

7.4.1 Policy and Guidance 

The protected mammal impact assessment has been undertaken with regard to advice and 
legislative requirements given in the following: 

• The Conservation (Natural Habitats &C) Regulations 1994; 
• Nature Conservation: Implementation in Scotland of the Habitats and Birds 

Directives: Scottish Executive Circular 6/1995 as amended June 2000; 
• Wildlife and Countryside Act, 1981 (as amended); 
• The Protection of Badgers Act, 1992; 
• National Planning Policy Guidance (NPPG) 14: Natural Heritage; 
• The UK Biodiversity Action Plan (BAP). 

7.4.2 Scope 

The scope of the assessment includes an assessment of the following mammals with 
enhanced statutory protection defined above, which geographically could be present: 

• Otter Lutra lutra; 
• Water Vole Arvicola terrestris; 
• Badger Meles meles; 
• Pine Marten Martes martes; 
• Wildcat Felis silvestris; 
• Red Squirrel Sciurus vulgaris; 
• Bats (All species). 

The fieldwork for the assessment was undertaken by an experienced mammal surveyor 
(Mark Bates, Principal Ecologist) and was completed in August 2004. This involved a total 
of 2 person survey days, to ensure a comprehensive assessment. 

7.4.3 Survey Methodologies 

7.4.3.1 Survey Area 
The study site boundary for the protected mammal survey is shown on Figure 16.  
This boundary was defined as all land forming the wind farm area, and a 200m 
corridor for the main access track. (In addition, a number of hill lochs to the south-
west of Maol Odhar were also included, because of their potential importance for 
Otter).  

7.4.3.2 Otter Survey 
A systematic search was undertaken for Otter evidence within suitable areas of 
habitat, i.e. rivers, streams, lochs/lochans, peat banks, boulder fields and associated 
areas. The survey entailed a search for the following evidence: 

• Sightings; 

• Spraints; 

• Feeding remains; 

• Sign heaps; 

• Rolling places; 

• Slides; 

• Footprints 

• Holts/Resting up Sites. 
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Limitations 

Otter surveys may be performed at any time of the year in upland areas of 
Britain and, therefore, no significant limitations were associated with the 
timing of the survey. Water levels were relatively low at the time of survey, 
allowing access to all watercourses.  

7.4.3.3 Water Vole Survey 
A systematic search was undertaken for Water Vole evidence within suitable areas of 
habitat, i.e. ditches, streams, ponds and associated riparian and littoral habitats. This 
involved the field worker searching for all evidence of current habitat utilisation by this 
species. The survey entailed a search for the following evidence: 

• Sightings; 

• Footprints; 

• Run-ways in vegetation 

• Burrows; 

• Lawns; 

• Nests 

• Feeding stations; 

• Faeces and latrines. 

Limitations 

The survey was undertaken within the recognised survey period of April-
October (inclusive) when this species actively mark their territories with 
latrines and when water levels were relatively low. Therefore, there were 
not assessed to be any significant limitations associated with the survey. 

7.4.3.4 Badger Survey 
A systematic search was undertaken for Badger evidence. The survey entailed a 
search for the following evidence: 

• Setts (main sett, annexe sett, outlier etc.); 

• Bedding; 

• Fresh spoil; 

• Scratching trees; 

• Paths/tracks; 

• Prints 

• Guard Hairs; 

• Latrines; 

• Dung; 

• Foraging signs. 

Limitations 

Badger surveys may be undertaken at any time of year, although it is 
recognised that there are seasonal variations in intensity of activity. There 
are not assessed to be any significant limitations associated with the 
timing of the survey.  
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7.4.3.5 Pine Marten Survey 
A systematic search was undertaken for Pine Marten evidence. This involved the 
field worker searching for all evidence of current habitat utilisation by this species. 
The survey entailed a search for the following evidence: 

• Sightings; 

• Footprints; 

• Pathways; 

• Scats; 

• Dens. 

Limitations 

Pine Marten surveys may be undertaken at any time of year. There are 
not assessed to be any significant limitations associated with the timing of 
the survey.  

7.4.3.6 Wildcat Survey 
A systematic search was carried out for signs of Wildcat in areas of suitable habitat.  
The survey entailed a search for the following evidence: 

• Sightings; 

• Faeces; 

• Claw sharpening marks; 

• Footprints; 

• Feeding remains; 

• Dens. 

Limitations 

Wildcat surveys may be undertaken at any time of year. There are not 
assessed to be any significant limitations associated with the timing of the 
survey.  Because of the confusion between field signs of Wildcat and 
feral/domestic cats any field evidence cannot be relied upon to 
differentiate them. A precautionary approach is therefore vital when 
working with cats. 

7.4.3.7 Red Squirrel Survey 
A systematic search was carried out for all signs of Red Squirrel within any suitable 
areas of habitat, i.e. mature coniferous forest and broad-leaved woodland. The 
survey entailed a search for the following evidence: 

• Sightings; 

• Dreys; 

• Feeding remains; 

• Footprints. 

Limitations 

Red Squirrel surveys may be undertaken at any time of year. There are 
not assessed to be any significant limitations associated with the timing of 
the survey.  
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7.4.3.8 Bat Survey 
The survey involved an assessment of habitat suitability during a daytime walkover of 
the site undertaken in August 2004. This involved the field worker undertaking a 
systematic search within the study site to identify the following: 

• Potential hibernation, breeding and roosting sites; 

• Foraging areas (characterised by habitats rich in insects); 

• Commuting areas (between roost and foraging sites and between foraging 
sites). 

A search was made for any Bats, droppings and insect remains at any potential roost 
sites identified. Where possible identification was made of the species using any 
roost site, determined from droppings, location of roost, dead Bats etc. An 
assessment of the trees within woodland areas was made with reference to potential 
Bat roost sites. 

7.4.3.9 Limitations 
The aim of the survey was to identify potentially important Bat habitat within the site, 
with no night survey being undertaken. Where potentially high grade Bat habitat is 
identified, and where potential significant impacts may result from the proposed wind 
farm an intensive night survey would be recommended. No intensive surveying is 
recommended due to the presence of sub-optimal Bat habitats and lack of any 
predicted significant impacts. There were not assessed to be any significant 
limitations associated with the daytime walkover survey.  

7.5 RESULTS 
Figure 16a shows the results of the mammal survey, and Appendix 7 provides detailed target 
notes. The following provides a summary of the assessment. 

7.5.1 Otter 

7.5.1.1 Desk Study 
The Otter Survey of Scotland 1991-1994 (Green and Green 1997) indicates that 88% 
of sites surveyed in Strathclyde (NB. The old Strathclyde Region no longer exists, 
with Argyll & Bute being formed out of the Strathclyde reorganisation) were positive 
for signs of Otter. Although now somewhat outdated, The Atlas of Mammals of Britain 
(Arnold 1993) records this species as being present in both the 10km squares NM92 
and NM91 within which the proposed wind farm site is located. There are no known 
records of Otter within the study site. 

7.5.1.2 Field Survey 
Evidence of Otter in the form of two spraints were recorded on the shore of the un-
named loch south of Ban Lon (Grid Ref NM 97448 19741), approximately 80m from 
the nearest proposed turbine.  No resting up sites were confirmed in the vicinity of 
this loch.  
No Otter presence was confirmed on any of the other standing or running waters and 
the study site appears to provide only limited foraging habitat in the one localised 
area discussed above.  
Although no resting-up sites were found, a number of areas were potentially suitable 
in boulder fields on steep slopes and/or at the base of crags. These were 
comprehensively searched and no signs were confirmed. It is therefore considered 
that there are no resting-up sites present within the study site. 
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7.5.2 Water Vole  

7.5.2.1 Desk Study 
The 1989-1990 Water Vole National Survey (Strachan and Jefferies 1993), randomly 
selected 10km squares to survey. However, the 10km squares (NM92 and NM91) 
within which the proposed wind farm site is located were not surveyed. The Atlas of 
Mammals of Britain (Arnold 1993) does not record this species in NM92 or NM91. 
There are no known records of Water Vole within the study site. 

7.5.2.2 Field Survey 
The presence of Water Vole was not confirmed within the study site. However, there 
are two areas of potentially suitable habitat within the study site, including the Allt na 
Maoile and Allt Gleann na h Airigh. The access track is located within 50m of a length 
of the Allt na Maoile. 
Both watercourses are ecologically similar, being narrow upland streams of variable 
depth, including some deeper pools (0.5-1m) with peat banks providing potentially 
suitable burrowing habitat. The riparian habitats are well developed, with rushes 
Juncus spp. and grasses providing potential forage and cover. However, Water Vole 
occupancy was not confirmed despite extensive searching. 

7.5.3 Badger 

7.5.3.1 Desk Study 
The Atlas of Mammals of Britain (Arnold 1993) records this species as being present 
in both the 10km squares NM92 and NM91 within which the proposed wind farm site 
is located. There are no known records of Badger within the study site. 

7.5.3.2 Field Survey 
The presence of Badger using the study site was not confirmed and habitat suitability 
is considered to be low, with the majority of habitats comprising upland moorland 
(heath, wet heath and blanket mire). 

7.5.4 Pine Marten  

7.5.4.1 Desk Study 
Given the expansion of this species in many parts of Scotland, The Atlas of Mammals 
of Britain (Arnold 1993) is considered to be too outdated to provide useful context for 
this species. There are no known records of Pine Marten within the study site. 

7.5.4.2 Field Survey 
The presence of Pine Marten was not confirmed within the study site.  
Although no dens were identified, areas of potentially suitable habitat are present in 
rocky outcrops and boulder fields. All areas were checked extensively during the 
survey and no field signs were encountered. It is therefore considered that there are 
no resting-up sites present within the study site. 

7.5.5 Wildcat 

7.5.5.1 Desk Study 
The Atlas of Mammals of Britain (Arnold 1993) records this species as being present 
in both the 10km squares NM92 and NM91 within which the proposed wind farm site 
is located. There are no known records of Wildcat sightings within the study site. 

7.5.5.2 Field Survey 
The presence of Wildcat was not confirmed within the study site. 
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Although no dens were identified, areas of suitable habitat are present in rocky 
outcrops and boulder fields. All areas were checked extensively during the survey 
and no field signs were encountered. It is therefore considered that there are no 
resting-up sites present within the study site. 

7.5.6 Red Squirrel 

7.5.6.1 Desk Study 
The Atlas of Mammals of Britain (Arnold 1993) records this species as being present 
from 1960-74 (inclusive) in the 10km square NM91, and absent from NM92. There 
are no known records of Red Squirrel within the study site. 

7.5.6.2 Field Survey 
There is no suitable Red Squirrel habitat present within the study site and no signs 
confirming their presence were identified during the survey.  

7.5.7 Bats 

7.5.7.1 Desk Study 
The recorded distribution of Bats in Scotland (Haddow and Herman 2000) has no 
records present in both the 10km squares NM92 and NM91 within which the 
proposed wind farm site is located.  There are no known records of Bats within the 
study site. 

7.5.7.2 Field Survey 

Roosting Sites 

Bats typically use a number of roost sites throughout the year, including 
man-made structures (particularly buildings) and in summer females form 
nursery colonies (often in houses). Males and non-breeders will use a 
variety of crevice-type locations, including hollows in trees, and some 
species may also use these sites for nursery roosts. No potential Bat 
roosts were identified throughout the study area during the protected 
mammal survey. No trees or man-made structures are present which 
could potentially provide maternity roosts. Similarly, no potentially suitable 
hibernation roosts sites are considered to be present within the study site. 

Foraging Areas and Commuting Routes 

Bat foraging areas must provide a good supply of insects and generally 
the best habitats are sheltered habitat mosaics such as tree-lined 
watercourses and woodland rides. These foraging areas are typically 
linked by well used commuting routes, which often follow linear features 
such as woodland edges, hedgerows, watercourses, etc. The study site 
comprises an upland (330-456m, Garraig Gheal) and open area with low 
quality potential foraging. In addition, the lack of obvious potential 
commuting routes and distance from any likely maternity roosts also 
probably prevents the area from providing significant foraging 
opportunities. (Night survey for Bats is not considered appropriate for the 
study site, due to the sub-optimal habitats present).  

All standing and running waters within the study site are considered to be 
open and do not provide highly suitable foraging. In particular, foraging 
quality for Pipetrelle Bats Pipestrellus spp. and Daubenton’s Bats is not 
considered to be optimal.  While the former is more catholic in habitat 
use, the latter favours foraging over slow flowing watercourses or calm 
pools and standing waters.  In general, the watercourses within the study 
site are narrow upland streams, with no significant areas of slow-flowing 
pools. The series of upland lochs within the study site are oligiotrophic 
and very exposed. Natterer’s Bat Myotis nattereri and Brown Long-eared 
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Bat Plecotus auritus generally forage in mature deciduous woodland, 
which is not found within the study site.   

7.6 EVALUATION OF MAMMAL RESOURCE 

7.6.1 Levels of Value 

In this section the mammal resource is assigned a value, based on its status within the 
study site. Table 6.1 has been used as a guide using adapted guidelines for assessing 
nature conservation value (IEEM 2002). 

Table 6-1:  Value of Ecological Resources 

Level of Value Examples 

International 
Internationally designated or qualifying sites holding species or assemblages of international 
importance e.g. Ramsar Site qualifying assemblage, Special Protection Area qualifying 
species or assemblage. Sites supporting populations of internationally important species in 
internationally important numbers i.e. Annex 1 of Birds Directive, migratory species on 
migration routes, or in breeding, moulting, wintering or staging areas. 

National 
SSSI or NNR designated or qualifying sites holding species or assemblage of national 
importance.  Sites supporting viable breeding populations of Wildlife and Countryside Act 
Schedule 1 Species and supplying critical elements of their habitat requirements. Sites 
supporting nationally important numbers of a single species (>1% UK population).  Species 
contributing to the integrity of an SPA or SSSI but which are not cited as species for which the 
site is designated.   

Regional 
Sites not meeting SSSI criteria but exceeding SINC criteria.  Species subject to special 
conservation measures in UK BAP or sites holding viable breeding populations or supplying 
critical elements of their habitat requirements.  Sites containing regionally important numbers 
of a single species (>1% regional population).  Sites supporting viable populations of species 
on Annex 1 of the EC Birds Directive.   

High Local 
Sites meeting the criteria for a county area designation (SINC), Designated Local Nature 
Reserves holding viable populations of any key species identified in the Local BAP.  Sites 
supporting viable breeding populations of substantial number of species known to be Red or 
Amber List Species of Conservation Concern and supplying critical elements of their habitat 
requirements.   

Moderate Local 
Undesignated sites, or features considered to appreciably enrich the habitat resource within 
approximately 10 km radius from the site. Sites supporting viable breeding populations of a 
small number of species listed as Red list or Amber list Species of Conservation Concern or 
supplying critical elements of their habitat requirements. 

Low Local 
Undesignated sites, species or areas considered to enrich the species richness within the 
immediate environs of the site. 

Negligible 
Areas with a poor species richness and none of the above.  Any other species. 

(Where species or habitats occur in more than one category, the highest value is applicable) 

7.6.2 Otter 

7.6.2.1 Legislation overview 
Enhanced statutory protection for Otter in Britain is provided under Schedule 5 of the 
Wildlife and Countryside Act 1981 (as amended). This makes it an offence to kill, 
injure or take an Otter or to intentionally damage, destroy or obstruct access to any 
place used for shelter or for breeding. Disturbance to this species in its place of 
shelter also constitutes an offence under the Act.  
Britain also has an international responsibility to protect the Otter under the EC 
Habitats and Species Directive.  This is transposed in UK law by the Conservation 
(Natural Habitats &C) Regulations 1994.  The species is designated a European 
Protected Species under this legislation and is given an enhanced level of protection 
beyond that conferred by the Wildlife and Countryside Act 1981. It is an offence to 
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deliberately disturb an Otter anywhere (not just in its place of shelter) and to damage 
or destroy a breeding or resting site whether deliberately or not.  This legislation 
means that Otter is fully protected in Britain and that any planned activity which might 
affect Otter requires prior consultation with the appropriate statutory nature 
conservation organisation (SNH). 
Licences may be granted for certain purposes that would otherwise be illegal; such 
licences for development work must be applied for from the Scottish Executive.  
There is no provision for development as such.  However under Regulation 44 (2e) of 
the Conservation (Natural Habitats, &c.) Regulations 1994 licences may be granted 
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.   

However a licence will not be granted unless under Regulation 44 (3) the appropriate 
licensing authority is satisfied that: 

• There is no satisfactory alternative; 

• The action authorised will not be detrimental to the maintenance of the 
population of the species concerned at a favourable conservation status in 
their natural range. 

7.6.2.2 UK and Regional Evaluation 
Although having undergone serious declines over most of England and parts of 
Scotland (Chanin & Jefferies 1978), Otter are now widely distributed throughout 
Strathclyde with 88% of the National Survey Sites (Green & Green 1997) showing 
signs of occupancy. Conservation requirements show a geographical gradient of 
importance across Britain with measures needed most urgently at present in lowland 
districts of the south and east of England (NCC 1989).   
The basis for any conservation plan for Otter is habitat protection including cover, holt 
sites, food and water quality. Any activity that affects any of these is likely to have 
some impact on the population. Otter in Scotland have been shown to have a home 
range of up to 40km of waterway (Chanin 1985) and therefore conservation of whole 
catchments is important.  The most secure holts are chosen for giving birth and 
rearing cubs. These are generally in impenetrable scrub, less disturbed tributaries of 
main rivers or boulder fields in undisturbed areas and can be 100 metres or more 
from the nearest stream or river (Chanin 1985). An individual Otter may use over 30 
different holts and resting-up sites in its range. Some of these resting places may be 
replaceable but the most important ones are those used as breeding holts. 

7.6.2.3 Study Site Evaluation 
The only evidence of Otter was confirmed on the un-named loch south-west of Ban 
Lon (Grid Ref NM 97448 19741), with two spraints found on boulders bordering the 
loch. It would appear, from the limited evidence, that this loch is infrequently used 
and does not provide part of a core home range. Sizes of the home range of this 
species can vary from 4 to 40km of river.  A male Otter will often have a larger home 
range, which overlaps with a family group home range (Chanin 1985). No resting-up 
sites (couches, lying-up holts or natal holts) were confirmed.  
The un-named loch is considered to be of Moderate Local Value for Otter, with the 
remainder of the site to be of Negligible Value.  

7.6.3 Water Vole  

7.6.3.1 Legislation Overview 
The Water Vole is afforded enhanced statutory protection under Schedule 5 - in 
respect of section 9 (4) only - of the Wildlife and Countryside Act 1981 (as amended).  
This makes it an offence to disturb or damage any Water Vole resting place or 
habitat.  This legislation means that Water Vole habitat is comprehensively protected 
in Britain and that any planned activity which might affect this species requires prior 



Environmental Statement:  Main Report 

GreenPower (Carraig Gheal) Ltd.   7-10  

consultation with the appropriate statutory nature conservation organisation (SNH).  
There is no provision for licensing the intentional destruction of Water Vole burrows 
for development.  This must be covered by the appropriate defence in the Act, which 
permits otherwise illegal activities if they are the incidental result of a lawful operation 
and could not be reasonably avoided. In practice due attention must be paid to the 
presence of this species and appropriate actions taken to safeguard the places they 
use for shelter.  It is therefore essential that for any developments likely to affect 
Water Vole that appropriate mitigation is put in place and that SNH are in agreement 
with any proposed mitigation. 
The Water Vole is listed on the UK Biodiversity Action Plan Priority Species list. 

7.6.3.2 UK and Regional Evaluation 
There has been a nationally serious decline in Water Vole populations in recent 
times. Only 9.6% of sites in Scotland surveyed in a 1996 – 1998 UK wide survey 
were occupied by Water Vole compared to 32.7% of sites in a 1989 – 1990 UK wide 
survey (Strachan et al. 2000).  Details of the 1996 – 1998 survey are not yet 
available.  

7.6.3.3 Study Site Evaluation 
No populations of Water Vole were confirmed during the protected mammal survey. 
Limited potentially suitable habitat was noted, in particular along the Allt na Maoile 
and Allt Gleann na h Airigh. However, no evidence of field signs were confirmed at 
these locations.  
The study site is currently considered to be currently of Negligible Value for Water 
Vole.  

7.6.4 Badger  

7.6.4.1 Legislation Overview 
The legal situation for Badgers is unique, being covered by their own Act - The 
Protection of Badgers Act 1992, which is a consolidation of protection from previous 
legislation namely the Badger Act 1973, The Badger Act 1991 and the Badger Act 
(Further Protection) 1991.  The legislation is primarily concerned with protection 
against intentional cruelty and was not put into place on account of their rarity in the 
UK.  
The legislation makes it an offence to: 

• Wilfully kill, injure, take, possess or cruelly ill-treat a Badger or to attempt to 
do so; 

• To interfere with a sett by damaging or destroying it; 

• To obstruct access to, or any entrance of a Badger sett; 

• To disturb a Badger when it is occupying a sett. 

The legislation defines a Badger sett as ‘any structure or place which displays signs 
indicating current use by a Badger’.  Scottish Natural Heritage define ‘current use’ as 
“any sett within an occupied Badger territory regardless of when it may have been 
last used” (SNH 2001).  Therefore seasonally or occasionally used setts are afforded 
the same protection in law as well used setts.  
In addition, there is the potential for interpretation of the legislation to include other 
factors that could be interpreted as ‘cruel ill treatment’.  This could include 
disturbance to habitat that is of value in maintaining viable social groups, e.g. 
foraging areas and access routes between setts and foraging areas.  However the 
legislation is not clear-cut with regard to these factors and has, as yet, not been 
tested in court.  Despite this uncertainty it is best practice for developments to take 
into account the effect the work will have on the territory of each social group and the 
impact of the loss of foraging.   
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Licensable Activities for Development 

Unlike the Wildlife and Countryside Act 1981, the Protection of Badgers 
Act 1992 allows for licensing, for the purposes of development, of 
activities that would otherwise be prohibited.  This allows developments, 
as defined in the Town and Country Planning (Scotland) Act 1997, to 
interfere with a Badger sett within an area specified in the licence by any 
means so specified.  Licences must be applied for from Scottish Natural 
Heritage.  

7.6.4.2 UK and Regional Evaluation 
Badgers are generally common throughout the UK (Harris et al. 1995) with high 
levels in areas such as the south-west of England, although they are absent from 
most of the offshore islands. They are less common in Scotland, particularly in 
central and western Scotland (Cresswell et al. 1990). Past persecution, as well as 
sub-optimal habitat may be the cause of low levels of Badgers in parts of lowland 
Scotland (MacDonald and Harris 1994). 
It is now widely recognised that in recent years Badger populations have grown 
noticeably throughout the UK. This growth has been tentatively attributed to the 
success of protection laws and conservation practices and policies. The increase in 
local reports and road traffic accident reports to organisations such as Local 
Biological Recording Centres and Scottish Badgers confirm the increased numbers.   

7.6.4.3 Study Site Evaluation 
No evidence of Badger setts, runs or latrines was confirmed during the protected 
mammal survey, and habitat suitability is considered to be low.   
The study site is currently considered to be currently of Negligible Value for Badger.  

7.6.5 Pine Marten 

7.6.5.1 Legislative Overview 
Enhanced statutory protection for Pine Marten in Britain is provided under Schedule 5 
of the Wildlife and Countryside Act 1981 (as amended). This makes it an offence to 
kill, injure or take a Pine Marten or to intentionally damage, destroy or obstruct 
access to any place used for shelter or for breeding.  Disturbance to a Pine Marten in 
its place of shelter also constitutes an offence under the Act. 
There is no provision for licensing the intentional destruction of Pine Marten dens or 
shelters for development.  This must be covered by the appropriate defence in the 
Act, which permits otherwise illegal activities if they are the incidental result of a 
lawful operation and could not be reasonably avoided. In practice due attention must 
be paid to the presence of this species and appropriate actions taken to safeguard 
the places they use for shelter.  It is therefore essential that if required, appropriate 
mitigation is put in place and that SNH are in agreement with any proposed 
mitigation. 

7.6.5.2 UK and Regional Evaluation 
Pine Marten are present throughout much of northern Scotland although rare in most 
other parts of the UK. Following cessation of high persecution levels, they have 
spread southwards from the Highlands and south-west Scotland (Balharry 1993).  
The preferred habitat of Pine Marten is usually coniferous or mixed woodland 
(Balharry 1993), although they will live in open rocky ground and cliffs. Dens are 
generally found in hollow trees, old birds nest or squirrel dreys or rock crevices (Birks 
2002). The dens may be scattered throughout this species home range with possibly 
half a dozen used regularly. 

7.6.5.3 Study Site Evaluation 
No signs of Pine Marten were recorded, although some areas of rock cavities and 
boulder fields provide potentially good den suitability. From the results of the mammal 
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survey it is considered that Pine Marten are not currently present within the study 
site. The study site is considered to be currently of Negligible Value for Pine Marten.  

7.6.6 Wildcat  

7.6.6.1 Legislative Overview 
Enhanced statutory protection for Wildcat in Britain is provided under Schedule 5 of 
the Wildlife and Countryside Act 1981 (as amended). This makes it an offence to kill, 
injure or take a Wildcat or to intentionally damage, destroy or obstruct access to any 
place used for shelter or for breeding. Disturbance to this species in its place of 
shelter also constitutes an offence under the Act. Under certain circumstances, 
where Wildcats are causing serious damage or for scientific purposes, licences for 
their destruction or removal may be granted under Section 16(3). Control of Wildcats 
without such a licence is an offence. 
Britain also has an international responsibility to protect the Wildcat under the EC 
Habitats and Species Directive. The species is designated a European Protected 
Species under this legislation, and is given an enhanced level of protection beyond 
that conferred by the Wildlife and Countryside Act 1981. It is an offence to 
deliberately disturb a Wildcat anywhere (not just in its place of shelter), and to 
damage or destroy a breeding or resting site whether deliberately or not. This 
legislation means that Wildcat is fully protected in Britain, and that any planned 
activity which might affect this species requires prior consultation with the appropriate 
statutory nature conservation organisation (SNH).  
Licences may be granted for certain purposes that would otherwise be illegal; such 
licences for development work must be applied for from the Scottish Executive as 
described under Otter.   

7.6.6.2 UK and Regional Evaluation 
Wildcat are uncommon in Britain, but have increased in both numbers and range in 
Scotland in the past century, having benefited from afforestation and decreased 
persecution. This species is found mainly in upper valley slopes and steep hillsides, 
on moorland, peatland and in rough grassland or forest, as well as in the lowland 
margins. They have been recorded at above 800 metres but are more likely to occur 
at altitudes below 500 metres.   Little is known regarding home range size, but it will 
vary with the habitat.   

7.6.6.3 Study Site Evaluation 
No signs of Wildcat were recorded, although some areas of rock cavities and boulder 
fields provide potentially good den suitability. However, from the results of the 
mammal survey it is considered that Wildcat are not currently present within the study 
site. The study site is currently considered to be of Negligible Value for Wildcat. 

7.6.7 Red Squirrel 

7.6.7.1 Legislative Overview 
Enhanced statutory protection for Red Squirrel in Britain is provided under Schedule 
5 of the Wildlife and Countryside Act 1981 (as amended). This makes it an offence to 
kill, injure or take a Red Squirrel or to intentionally damage, destroy or obstruct 
access to any place used for shelter or for breeding. Disturbance to this species in its 
place of shelter also constitutes an offence under the Act.  
The Red Squirrel is listed on the UK Biodiversity Action Plan as a Priority Species.   

7.6.7.2 UK and Regional Evaluation  
The Red Squirrel is essentially restricted to Scotland and northern England, with 
small isolated populations scattered elsewhere. There are estimated to be 160,000 
Red Squirrel in Britain today (120,000 in Scotland, 30,000 in England and 10,000 in 
Wales) (Harris et al. 1995). This species is found in both coniferous and deciduous 
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woodland. Their use of an individual wood depends heavily on the availability of tree 
seeds and other food types. 

7.6.7.3 Study Site Evaluation 
The study site is unsuitable for Red Squirrel and of Negligible Value. 

7.6.8 Bats 

7.6.8.1 Legislative Overview 
All Bat species and their roosts are protected by The Wildlife and Countryside Act 
(1981) and classified as European Protected Species under the Conservation 
(Natural Habitats etc.) Regulations (1994).  Any planned activity which might affect 
Bat roosts, whether they are resident or not, requires prior consultation with the 
appropriate statutory nature conservation organisation (SNH).  Licences may be 
granted for damage or destruction to a Bat roost; such licences for development 
work, as with all European Protected Species, must be applied for from the Scottish 
Executive as described under Otter.   
The Pipistrelle Bat Pipistrellus spp., is listed on the UK Biodiversity Action Plan as a 
Priority Species. 

7.6.8.2 Study Site Evaluation 
This evaluation is undertaken on the basis of a day time walkover as it is considered 
that no detailed night survey is required. 

Roost sites 

There are no potential roost sites within the study site.   

Foraging and Commuting 

Potential Bat foraging areas within the site is considered to be extremely 
limited as it is very unlikely that Bats will use the open moorland areas. 
Potential use of the study site is also unlikely given the lack of apparent 
commuting routes. The infrequent use of low numbers of Bats, particularly 
Pipistrelles Pipetrellus spp., on the lower and more sheltered un-named 
loch south of Ban Lon cannot be completely ruled out. 

The study site is considered to be of Negligible Value for Bats. 

7.7 ASSESSMENT OF IMPACTS 

7.7.1 Scope of Impacts 

The potential impacts consist of those that could take place during the construction phase 
and those that could take place during the operation and decommissioning of the site.   

The following activities will occur during the construction phase that may have an impact on 
the protected mammal interest within the site:   

• Construction of new access tracks; 
• Borrow Pits; 
• Wind turbine bases and associated crane pads; 
• Burial of electrical connections adjacent to site tracks; 
• Construction lay down area; 
• Construction of temporary site office. 
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The following activities may affect the protected mammal interest on the site during the 
operational phase:   

• Increased human activity and vehicular access to the site due to regular wind farm 
maintenance operations; 

• Increased background noise on the site due to the operation of the turbines 
resulting in displacement; 

• Habitat restoration work following the construction phase; 
• Increased human access on the site through ongoing monitoring. 

Following guidelines being developed by the Institute of Ecology and Environmental 
Management, and guidance in SNH (2000a) a set of criteria has been produced to 
determine the significance of each effect.  The significance of an impact on a particular 
ecological resource can be divided into two parts: the magnitude of the impact and the 
value of the resource. 

To determine the magnitude of an impact, the following factors should be considered: 

• Duration; 
• Timing and frequency; 
• Extent; 
• Reversibility 
• Cumulative impacts 
• Sensitivity. 

The criteria that have been used to assess the Magnitude of Impacts are summarised in 
Table 7.1.  Each impact is given a magnitude. The magnitude of the impact is then 
assessed in conjunction with the value of the resource to provide an indication of impact 
significance (see Table 7.2 and 7.3). In this assessment, impacts of moderate or major 
significance are considered to be a likely significant effect (as referred to in the Town and 
Country Planning (Environmental Impact Assessment) (Scotland) Regulations 1999. 

Table 7.1 Guideline Criteria for Assessing Magnitude of Impacts (adapted from SNH 2000a) 

Impact Guideline Criteria 

High Total loss of, or major alteration to key elements/features of the baseline 
(pre development) conditions such that post development 
character/composition/attributes will be fundamentally changed. 

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

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

Negligible Very slight change from baseline conditions.  Change barely 
distinguishable, approximating to the ‘no change’ situation.   

Positive Positive change from baseline conditions. 
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Table 7.2 Guideline Graded Significance of Impacts in Relation to Magnitude of Impact and 
Value of Mammal resource 

Magnitude 
Value 

High Medium Low Negligible 

International Major Major Moderate Low 

National Major Major Moderate Low 

Regional Major Moderate Low Low 

High Local Moderate Moderate Low Low 

Moderate Local Moderate Low Low Low 

Low Local Low Low Low Low 

Negligible Low Low Low Low 

 

Table 7.3 Guideline Criteria for Assessing Significance of Impacts 

Impact 
Significance 

Guideline Criteria 

Major Substantial loss of conservation value on a regional, national scale or 
international scale.  Loss of conservation value on a national scale or 
international scale. 

Moderate Substantial loss of conservation value on a high local and moderate local scale, 
some loss of value on a regional scale and low impact on international or 
national scale. 

Low 

 

Negligible impact on any scale.  Low impact on community or species, of 
regional value or below and medium impact community or species of moderate 
local impact or below.   Substantial loss of conservation value on a very local 
scale (i.e. immediate environs of study area).  

7.7.2 Otter 

The un-named loch south-west of Ban Lon (Grid Ref NM 97448 19741), used for foraging 
within the study site is considered to be of Moderate Local Value, with the remainder 
considered to be of Negligible Value.  

7.7.2.1 Construction Impacts 

Potential Loss of and Disturbance to Holts and Resting-up Sites 

No holts (breeding or otherwise) or temporary resting-up sites were 
identified within the study site. Consequently, there will be no impacts 
during the construction phase. 

Impact Magnitude:  Negligible 

Impact Significance:  Low 

Mitigation Possible:  Not Required 

Risk of Pollution during Construction and Operations 

Despite the only limited confirmation of Otter on the un-named loch south 
of Ban Lon, a precautionary approach is recommended to prevent risk of 
pollution during the construction and operational phases. Any chemical or 
physical (silt deposition) pollution of watercourses could reduce fish 
populations downstream that are predated by this species, both in the 
short and longer term.  Similarly, pollution of standing waters within the 
study site should also be avoided to ensure no impacts on Otters 
potentially using them in the future. Some potential pollutants, including 
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spillage of oil, diesel and hydraulic fluid, could also affect Otter resulting in 
direct mortality.  

Impact Magnitude:  Potentially Medium 

Impact Significance:  Potentially Moderate 

Mitigation Possible:  Yes 

Increased Road Traffic Injury and Mortality 

Use of the main part of the study site by Otter has not been shown. Any 
proposed new access tracks and an increase in vehicular movement 
within the wind farm site is not considered to represent an adverse risk, 
relative to road traffic injury and mortality.  

Impact Magnitude:  Negligible 

Impact Significance:  Low 

Mitigation Possible:  Not Required 

Alteration of Littoral and Riparian Habitats 

The littoral habitats of the lochs within the study site will not be affected by 
construction or operation of the proposed wind farm with no effect on the 
Otter resource either currently or in the future. 

Construction of the wind farm will involve construction of access tracks 
between turbines. The main access track runs parallel (within 50m) with 
the Allt na Maoile for approximately 900m with the potential to result in 
loss and alteration of the associated riparian habitat. In addition, the 
tracks will to be required to cross a number of small un-named burns. 
Construction of crossing points will result in the long-term loss of riparian 
habitat, although the actual area of habitat loss will be very limited. 

Impact Magnitude:  Low 

Impact Significance:  Low 

Mitigation Possible:  Not Required 

Severance of Travelling Routes 

No defined travelling routes were recognised during the protected 
mammal survey, due mainly to the low intensity of Otter activity.  There 
may be some partial short-term severance of travelling routes within the 
study site during construction. However, it is assumed that this will be 
over a very short time scale and the distances affected will be narrow 
(e.g. the width of an access track).  It is considered that following 
construction, there will be no long-term disruption to any potential 
travelling routes.  

Impact Magnitude:  Low 

Impact Significance: Low 

Mitigation Possible: Not required  

7.7.2.2 Impacts During Operational Phase 

Potential Disturbance to Holts and Resting Up Sites 

No holts (breeding or otherwise) or temporary resting-up sites were 
identified within the study site. Consequently, there will be no impacts 
during the operational phase of the proposed wind farm. 

Impact Magnitude:  Negligible 

Impact Significance:  Low 

Mitigation Possible:  Not Required 
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7.7.3 Badger 

No evidence of Badger setts, runs or latrines was confirmed during the protected mammal 
survey, and habitat suitability is considered to be low. The study site is currently considered 
to be of Negligible Value for Badger.  

7.7.3.1 Construction and Operational Impacts 
No Badger activity was recorded on the site during the protected mammal survey and 
habitat suitability is considered to be low. Therefore there are no predicted impacts 
on this species, either during the construction or operational phase of the proposed 
wind farm. 

Impact Magnitude:  Negligible 

Impact Significance:  Low 

Mitigation Possible:  Not required 

7.7.4 Water Vole 

No populations of Water Vole were confirmed during the protected mammal survey. Limited 
potentially suitable habitat was noted, in particular along the Allt na Maoile and Allt Gleann 
na h Airigh. However, no evidence of field signs were confirmed at these locations. The 
study site is currently considered to be currently of Negligible Value for Water Vole.  

7.7.4.1 Construction Impacts 

Potential Loss of Habitat 

No signs of Water Vole were found throughout the study site. However, 
there are small areas of potentially suitable habitat within the study site 
(the Allt na Maoile and Allt Gleann na h Airigh), some of which could be 
negatively impacted on by the development as a consequence of access 
track construction. In particular, the main access track runs parallel (within 
50m) with the Allt na Maoile for approximately 900m with the potential to 
result in loss and alteration of the associated riparian habitat. A 
precautionary mitigation approach is proposed, particularly given the fact 
that the Water Vole resource may change pre-construction. 

Impact Magnitude:  Potentially Medium 

Impact Significance:  Potentially Moderate 

Mitigation Possible:  Yes  

7.7.5 Pine Marten 

From the results of the mammal survey it is considered that Pine Marten are not currently 
present within the study site. The study site is considered to be currently of Negligible 
Value for Pine Marten.  

7.7.5.1 Construction and Operational Impacts 
No dens (breeding or otherwise) or temporary resting-up sites were identified within 
the study site. Consequently, there will be no impacts during the construction or 
operation of the proposed wind farm. 

Impact Magnitude:  Negligible 

Impact Significance:  Low 

Mitigation Possible:  Not required 

7.7.6 Wildcat 

No signs of Wildcat were recorded during the mammal survey, and it is considered that 
Wildcat are not currently present within the study site. The study site is currently considered 
to be of Negligible Value for Wildcat. 
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7.7.6.1 Construction and Operational Impacts 
No dens (breeding or otherwise) or temporary resting-up sites were identified within 
the study site. Consequently, there will be no impacts during the construction or 
operation of the proposed wind farm. 

Impact Magnitude:  Negligible 

Impact Significance:  Low 

Mitigation Possible:  Not required 

7.7.7 Red Squirrel 

The study site is unsuitable for Red Squirrel and of Negligible Value. 

7.7.7.1 Construction and Operational Impacts 
The study site is not suitable for Red Squirrel. Consequently, there will be no impacts 
during the construction or operation of the proposed wind farm. 

Impact Magnitude:  Negligible 

Impact Significance: Low 

Mitigation Possible:  Not required 

7.7.8 Bats 

The study site is considered to be of Negligible Value for Bats. 

7.7.8.1 Construction Impacts 

Loss of Roosts 

No bat roosts were identified throughout the study area. The construction 
of the proposed wind farm will not therefore impact on Bat roost sites. 

Impact Magnitude:  Negligible 

Impact Significance: Low 

Mitigation Possible:  Not Required 

Potential Loss of Foraging 

Loss of potential Bat foraging habitat is not likely to be significant due to 
the proposed wind farm. The low quality potential foraging, limited riparian 
habitat and the distance from any likely maternity roosts would probably 
prevent the area from providing significant foraging opportunities. 

Impact Magnitude: Potentially Low 

Impact Significance: Potentially Low 

Mitigation Possible:  Not required 

Potential Loss of Commuting Routes 

No suitable Bat commuting routes were identified during the protected 
mammal survey. It is unlikely that there will be any significant loss or 
damage to any potential Bat commuting routes as a consequence of the 
proposed wind farm.   
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Impact Magnitude: Negligible 

Impact Significance: Low 

Mitigation Possible:  Not required 

7.7.8.2 Impacts During Operational Phase 

Collision mortality 

The majority of the proposed wind farm site is considered to be unsuitable 
for Bats. It is not considered that Bats will be foraging in the open 
moorland areas within which the turbines would be located.  The potential 
risk of Bat mortality due to collision with turbines is therefore considered 
to be low.   

Impact Magnitude: Negligible 

Impact Significance: Low 

Mitigation Possible:  Not required 

7.8 MITIGATION RECOMMENDATIONS 
Mitigation recommendations are provided where there is a moderate or high impact significance, 
to fulfil any legal requirements or following best practice guidelines.   

7.8.1 Key General Recommendations 

7.8.1.1 Site Environmental Management Procedure 
A Site Environmental Management Procedure will be in place during the construction 
and operational phase of the works.  The procedure will include the following in 
relation to protected mammal species: 

• An emergency procedure for site workers to follow should Otter, Water Vole, 
Badger, Pine Marten, Wildcat, Red Squirrel or Bats be encountered during 
the course of the works.  The key to the procedure should be that all works 
be stopped within 30m of the areas and specialist advice sort.  SNH and 
SEERAD may need to be consulted; 

• A procedure that ensures all site workers are inducted in relation to 
ecological requirements on the site including the above emergency 
procedure and any exclusion zones if present. 

7.8.1.2 Ecological Watching Brief  
An Ecological Watching Brief should be in place to ensure that due consideration is 
being given to ecological requirements throughout the construction phase. 

7.8.1.3 Otter  

Risk of Pollution during Construction Operations 

Working practices will be followed to minimise the risk of any pollution 
incidents. Care will be taken to ensure that sediments are not washed into 
any watercourses or other water bodies.  Machinery will only be re-fuelled 
in a designated safe area away from any watercourses/waterbodies. 
Reference will be made to Pollution Prevention Guidelines issued by the 
Scottish Environmental Protection Agency (SEPA), particularly the 
following guidelines: 

• PPG1: General guide to the prevention of water pollution; 

• PPG5: Works in, near or liable to affect watercourses; 

• PPG23: Maintenance of structures over water.  

Residual Impact Magnitude: Low 
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Residual Impact Significance:  Low 

7.8.1.4 Badger 
No mitigation required. 

7.8.1.5 Water Vole 

Potential Loss of Habitat 

As a precautionary approach, further survey will be undertaken 
approximately 6 months prior to the start of construction works, to check 
for the presence / absence of Water Vole in those areas identified as 
providing potential vole habitat that would be affected by works within 100 
metres, namely the Allt na Maoile and Allt Gleann na h Airigh. 

The following process will be adopted: 

• Should any evidence of Water Vole be identified during further 
survey work which will have an adversely impact it is proposed 
that the location of the track be moved to establish a buffer zone 
of at least 30m around the sensitive area. If it is not possible to 
mitigate the impact by alteration of the scheme layout, then a 
detailed mitigation strategy will be prepared in conjunction with 
SNH. 

Residual Impact Magnitude: Potentially Low 

Residual Impact Significance: Low 

7.8.1.6 Pine Marten 
No mitigation required. 

7.8.1.7 Wildcat 
No mitigation required. 

7.8.1.8 Red Squirrel  
No mitigation required. 

7.8.1.9 Bats 
No mitigation required. 

7.8.2 Decommissioning 

Appropriate consideration will be given to protected mammal species during 
decommissioning of the site or should the turbines be replaced following the end of their 
operational lifetime. 

7.9 CONCLUSIONS 
It is predicted that the proposed Carraig Gheal Wind Farm will not have any significant effect on 
protected mammal species, with the ecological base-line study confirming only the presence of 
Otter within the study site.  
Evidence of Otter (in the form of two spraints) were recorded on the shore of the un-named loch 
south of Ban Lon (Grid Ref NM 97448 19741), approximately 80m from the nearest proposed 
turbine.  No resting up sites were confirmed in the vicinity of this loch, and impacts on this 
species are considered to be negligible to low.  
Potentially suitable habitat for Water Vole was confirmed at two watercourse locations, namely 
the Allt na Maoile and Allt Gleann na h Airigh. However, the presence of this species was not 
confirmed. A pre-construction survey is recommended to confirm the results of the ecological 
baseline study, or if confirmed to propose acceptable mitigation recommendations with SNH. 
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7.10 ADDITIONAL INFORMATION:  DRAGONFLIES AND DAMSELFLIES 
Anecdotal information during the assessment process has highlighted the potential presence of 
Brilliant Emerald Somatochlora metallica, a nationally rare dragonfly, within the wind farm area. In 
Scotland, this species breeds in sheltered mesotrophic or weakly oligiotrophic lochs (generally 
avoiding small lochans and bog pools), containing white water-lily and bog-bean with extensive 
Sphagnum moss margins. Suitable breeding habitat is present at several locations within the 
wind farm area, including the un-named loch north of Maol Mor at NM 99302 21487 and the un-
named loch south of Ban Lon at NM 97448 19741.  
No detailed survey has been undertaken to assess potential impacts on Brilliant Emerald, as it is 
predicted that the Wind Farm will have no significant effects on potential breeding waterbodies. 
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8.1 INTRODUCTION 

8.1.1 Overview 

This Chapter presents an assessment of the ornithological resource on and around the 
Carraig Gheal site and an assessment of the potential effects that the wind farm might have 
on that bird resource. 

• This Section 1 explains the purpose of the assessment and who has carried it out; 
• Section 2 sets out the overall methodology adopted in the assessment; 
• Section 3 reports on the scope of works and how this was arrived at; 
• Section 4 outlines the results of the ornithological field surveys; 
• Section 5 reports on the assessment of potential effects; 
• Section 6 outlines the proposed mitigation measures;  
• Section 7 provides a summary of the ornithological impact assessment. 

8.1.2 Purpose 

The purpose of the Ornithological Impact Assessment is to: 

• Identify the potential effects of the proposed wind farm on key sensitive bird species 
or habitats; 

• Propose what mitigation measures would be appropriate; 
• Assess the residual effects if those mitigation measures are adopted. 

The principal focus of the assessment is on identifying potentially significant effects on 
sensitive species and habitats.  

However, the scope of works also recognises the protection provided for all wild birds 
under the Wildlife and Countryside Act (1981, as amended). 

In addition, the Ornithological Impact Assessment has played an important part in defining 
the design of the proposal, in order that the final proposals presented here have taken into 
consideration the ornithological resource and sensitivities of the site and where possible 
have either avoided those sensitivities or been designed to accommodate them. 

8.1.3 Company Capability 

This assessment has been prepared by Lawrence Environmental Consultants (LEC), 
specialists in ecological impact assessment, with specific experience of the impact 
assessment of wind farm proposals in the UK. 

LEC has considerable experience in the assessment of the potential ornithological effects 
of wind farms (more than 40 projects in the UK and Ireland since 1993) and this is 
supplemented by experience of the assessment of actual impacts of wind farms through 
post-construction monitoring surveys (Blyth Harbour since 1991; Tangy & Clachan Flats 
wind farms, Argyll since 2002). 

The principal author of this work is: 

• Simon Lawrence PhD. 
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8.2 METHODOLOGY 

8.2.1 Introduction 

This section sets out the overall methodology adopted in carrying out the ornithological 
impact assessment. 

Sub-section 8.2.2.2 explains the legislative and policy context of the assessment. 

Sub-section 8.2.3 outlines the key guidance referred to or used in the assessment. 

Sub-section 8.2.4 explains the overall purpose of the Ornithological Impact Assessment in 
light of the legislation and policies. 

Sub-section 8.2.5 explains the overall methodology and the structure of the assessment, 
but noting that for clarity detailed aspects of the methodology are presented in later 
sections. 

8.2.2 Legislative & Policy Overview 

The ornithological impact assessment has been carried out with reference to a range of 
legislation, policies and guidelines. These are detailed below. 

8.2.2.1 International Legislation & Policies 
International legislation on protection for ornithological interests is derived from: 

• EC Directive 79/409/EEC on the Conservation of Wild Birds (“the Birds 
Directive”); 

This is implemented in Scottish Policy through: 

• Scottish Executive Circular 6/1995 (as amended June 2000) on “Nature 
Conservation: Implementation in Scotland of the Habitats and Birds 
Directive”. 

8.2.2.2 National Legislation & Policies 
The primary legislation covering protection of ornithological interests is: 

• Wildlife and Countryside Act, 1981 (as amended)(“the Act”); 

• The Conservation (Natural Habitats &C) Regulations, 1994 (“the 
Regulations”); 

At a national level (Scotland) planning guidelines set out priority issues for planning 
and the environment, including ornithological interests. These include: 

• National Planning Policy Guideline 6: Renewable Energy (NPPG 6); 

• National Planning Policy Guideline 14: Natural Heritage (NPPG 14). 

General policies that are relevant include: 

• UK Biodiversity Action Plan (“UK-BAP”); 

• Local BAP: Argyll & Bute LBAP. 

8.2.2.3 Regional & Local Policies 
At the local level, policies are contained within the: 

• Structure Plan; 

• Local Plan. 

8.2.2.4 Other Non-Statutory Policy Issues 
The Structure Plan and Local Plan include inventories of other conservation sites 
such as SWT and RSPB reserves.  
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8.2.3 Guidance 

A number of guidelines have been considered and taken into account in undertaking the 
assessment. These include: 

• Guidelines for Ecological Impact Assessment (Amended Pilot November 2002), 
IEEM, 2002; 

• Windfarms and Birds: calculating a theoretical collision risk assuming no avoiding 
action, SNH, 2000; 

• Methodology for Assessing the Effects of Wind Farms on Ornithological Interests,  
SNH / BWEA,  (2000, draft guidelines in development); 

• SNH survey method guidelines (various versions & dates to present, draft in 
development). 

The above documents have been used to guide the assessment process and have been 
adapted where necessary to cover the key interest of the site. 

8.2.4 Purpose 

The purpose of the Ornithological Impact Assessment is to: 

• Identify the potential effects of the proposed wind farm on key sensitive bird species 
or habitats; 

• Propose what mitigation measures would be appropriate; 
• Assess the residual effects if those mitigation measures are adopted. 

The principal focus of the assessment is on identifying potentially significant effects on 
sensitive species and habitats. Significant effects are defined in Section 8.5. Sensitive 
species and habitats are considered to be: 

• Bird species listed under Annex 1 of the EU Birds Directive; 
• Bird species listed under Schedule 1 of the Wildlife and Countryside Act (1981, as 

amended); 
• Bird species occurring in nationally or internationally significant numbers; 
• Bird species that regularly migrate through the site which are recognised as being 

either rare or sensitive to change; 
• Habitats or sites that are designated important for birds at an international level (e.g. 

SPAs, pSPAs, RAMSAR sites); 
• Habitats or sites that are designated important for birds at a national level (e.g. 

SSSIs, NNRs); 
• Habitats or sites that are designated important for birds at a regional level (e.g. 

SINCs, local wildlife sites). 

However, the scope of works also recognises the protection provided for all wild birds 
under the Wildlife and Countryside Act (1981, as amended). 

In addition to identifying appropriate mitigation measures (avoidance, reduction and 
compensation of impacts), the assessment also identifies opportunity for enhancement. 

In addition, the Ornithological Impact Assessment has played an important part in defining 
the design of the proposal, in order that the final proposals presented here have taken into 
consideration the ornithological resource and sensitivities of the site and where possible 
have either avoided those sensitivities or been designed to accommodate them. 
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8.2.5 Overall Methodology 

The overall methodology for the Ornithological Impact Assessment adopts the following 
approach, which has been based on IEEM: 

8.2.5.1 Scoping 

Identify Potential Effects 

The specific elements of the wind farm and activities undertaken in 
construction, operation and decommissioning are considered in light of 
their potential to give rise to effects on bird species or their habitats. The 
generic range of potential effects includes: 

• Direct habitat loss (nest sites and foraging habitat); 

• Indirect habitat loss / disturbance; 

• Collision risk. 

Establish Baseline Data 

Available information is collected from published and other sources. 
Consultations are undertaken to determine existing knowledge of site 

Establish Potentially Sensitive Receptors 

Based on the location, landform, habitats present and the baseline data, 
including a walk-over visit of the site, a list of potentially sensitive receptors 
is derived for the site, where those receptors include key species, habitats 
or assemblages (based on Section 8.2.4). 

Define Study Area 

From knowledge of the site and the baseline data, along with the extent of 
the Proposed Development, a Study Area is defined (which may be 
species specific). 

8.2.5.2 Surveys 

Survey Methodology 

Appropriate survey methods are agreed based on the outcome of the 
scoping work. These methods are agreed to apply an appropriate level of 
effort in order to identify the actual bird resource and understand its use of 
the site and can include: 

• Breeding Bird Surveys; 

• Moorland Bird Surveys; 

• Vantage Point Watches; 

• Specific Species Surveys (e.g black grouse lek counts, diver nest 
watches). 

Assess Survey and Baseline Data 

On the basis of the data collected during field survey and the existing 
baseline data, the sensitivity of the receptors identified can be determined 
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8.2.5.3 Impact Assessment 
From the survey data, for each species and for each Potential Effect, an Impact 
Assessment is carried out on the following basis: 

Magnitude of Change 

The magnitude of change to the receptor arising from each Potential Effect 
is assessed. 

Level of Effect 

The Level of Effect is determined according to the matrix presented in 
Appendix 8a-3, based on the receptor’s sensitivity and the predicted 
magnitude of effect. 

Significance Test 

The Level of Effect is assessed in terms of the EIA Regulations as to 
whether the Predicted Effect is significant or not. This is partly based upon 
the matrix to assess the Level of Effect but also determined by professional 
judgement. 

Integrity Test 

Where appropriate (e.g.for a designated site – SPA or SSSI) an integrity 
test is applied to determine whether the Predicted Effect will adversely 
affect the integrity of the designation. 

Mitigation 

Where a significant effect is identified then the potential to apply mitigation 
is considered where that mitigation might comprise: 

• Avoidance of the impact through for example re-design of the 
project or not carrying out certain works at certain times of the 
year; 

• Mitigation of the impact through measures to reduce or offset the 
effect; or 

• Compensation for the impact, such as improving habitats away 
from the wind farm. 

In addition to mitigation, opportunities for Enhancement are considered 
where these can be reasonably achieved and which would positively 
improve the conservation status of a species or habitat either on or off site. 

Residual Effect and Significance 

Once all mitigation measures are taken into account the residual level of 
effect and residual significance is assessed. Iterations of the process are 
undertaken with the specific aim of reducing all significant effects to a non 
significant status and to reasonably reduce the overall level of effects from 
the wind farm where possible. Combinations of effects are also considered 
to ensure that whilst any one effect might not be significant, an 
amalgamation of effects does not constitute a significant impact on the 
receptor. 
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8.3 SCOPING THE ASSESSMENT 

8.3.1 Site Description 

The site for the Proposed Development lies to the west of Loch Awe, where the complex 
topography rises from approximately 260m AOD to the highest point of Carraig Gheal at 
458m AOD. The site falls within the catchments of the tributaries of Abhainn Fionain, Allt an 
Maoile and Allt Coire Odhair that are all intercepted and diverted into the Nant hydroelectric 
scheme. Across the site there are collections of peaty pools with peat hags east and south 
of Carraig Gheal and there are eight lochs or lochans that vary in surface area from 1ha to 
6ha. 

The habitats of an area of 9.0km² between Loch Criathraich, Maol Mor and An Sgornach 
cover a mosaic of wet and dry heath and blanket mire surrounded by conifer plantations to 
the north east and south west. Sheep and cattle graze the moorland and red and roe deer 
are present within both open and afforested habitats.  The neighbouring conifer plantations 
are comprised of Sitka Spruce with small areas of Larch and Lodgepole Pine between 15-
20 years old. 

The site is not covered by any existing or proposed statutory designations that relate to 
ecology or conservation, nor are there any non-designated sites that relate to wildlife 
(Appendix 8a). 

8.3.2 Consultations 

The SNH area officer, Mr. G. Howard, was consulted on the ornithology of the site on 10th 
September 2001 and on the 27th June 2002. Mr. R. Broad of the RSPB was consulted on 
2nd July 2002.  Summary tables of potential ornithological issues were supplied on these 
dates in 2002 that included the relevant conservation designations in the area. There was 
consultation with Dr. P. Whitfield (SNH scientific advisor on Ornithology) and he 
accompanied the SNH area officer Mr. S. Austin on a site meeting on the 19th September 
2002.  The key ornithological issues raised were the potential for golden eagle habitat use 
over the winter period and the location of merlin breeding site(s). The proposed survey 
methodologies to collect the baseline data were forwarded to SNH. 

8.3.2.1 Existing Data 
Baseline information on the birds on and around the site was available from the 
following sources: 

• Moorland bird survey undertaken in 1991i; this showed breeding Golden 
Plover; 

• Diver surveys in Argyll conducted by the RSPB; there was breeding by one 
pair of Red-throated Divers in 1994 and the presence of Black-throated 
Divers on Loch Nant was reported during 1986-1995; 

• Breeding records for Schedule 1 listed birds of prey such as Golden Eagle by 
the Argyll Raptor Study Group; the location of the three nearest Golden 
Eagle territories was revealed; 

• Research into Golden Eagle ranges using radio tracking between 1991-93ii; 
the range of two adults and a juvenile of the territory to the north were 
delineated along with an adult from a territory to the east;  

• The monitoring of Golden Eagles at the Beinn Ghlas windfarm 2001-03iii;  
sightings of the pair to the north of the development area were recorded 
along with their breeding attempts; 

• Glasgow University/NCC surveys into upland birds 1988-91iv; records of 
Hooded Crow nests and the activity of other species such as Merlin were 
surveyed and documented; 

• Incidental data gathered during seventeen site visits undertaken by E.S. 
Lawrence between 11th January 1995 and 31st January 2002 (total 
accumulated time 55.5h); 
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• Black Grouse lek surveys: Argyll & Bute Black Grouse Project 2002-04. 
Between 2002-2004 the nearest known Black Grouse leks held small 
numbers of males (<3) and were 6 km north east from the development. 

The regional and national species population levels for those species recorded at 
Carraig Gheal were taken from the Argyll Bird Reports and the New Atlas of Breeding 
Birds between 1988-1991 respectively. 
The RSPB and the local Forest Enterprise ranger service supplied data on the 
distribution of bird sightings in the wider area during 2002 and 2003 (the latter data 
being supplied on 5th November 2003). This included: 

• One record of three female Black Grouse in Gleann na Airigh on 11th 
February 2002, one male on 23rd September 2002 and single females in the 
forest south of Loch Nant during May 2002; 

• That sightings of Black Grouse in the plantations to the south and east of 
Fernoch have declined over the last decade (Mr. D. Cameron FE Ranger, 
pers. comm., 14th January 2003); 

• The presence of a single Raven nest site in the adjacent forestry 1.5km to 
the south east of the development site. 

8.3.2.2 Designations 
There are no bird conservation designations (existing or proposed) on or adjacent to 
the application site. 

8.3.3 Potential Effects 

The project specific potential effects that are being tested for are listed below.  These 
include: 

• The potential indirect effect of habitat displacement and direct effect of collision for 
Golden Eagle during the operational phase of the wind farm; 

• the potential direct and indirect effects of disturbance on nest sites for Red-throated 
Diver, Merlin and Golden Plover for both the construction phase and operation 
phase; 

• The potential indirect effect of pollution of water bodies for Red-throated Divers 
during the construction phase; 

• The potential for a direct effect via bird strike on Red-throated Diver and Merlin; 
• The potential direct and indirect disturbance effects on the other moorland birds 

during construction. 

The elements and activities that could give rise to these effects were identified to include: 

• Construction of access tracks, hard standings and turbine foundations giving rise to 
direct habitat loss; 

• Construction of access tracks, hard standings and turbine foundations and erection 
of turbines giving rise to disturbance and thus indirect loss of breeding or foraging 
habitat; 

• Movement of personnel during construction giving rise to disturbance; 
• Re-fuelling of plant giving rise to potential pollution of water bodies; 
• Noise disturbance from blasting for access track construction and/or quarrying of 

stone; 
• Movement of personnel and vehicles during operation giving rise to disturbance; 
• Increased public access giving rise to disturbance; 
• Presence and operation of turbines giving rise to potential nest site disturbance and 

reduction of foraging habitat; 
• Presence and operation of turbines giving rise to potential collision risk. 

It was also identified that those effects arising during construction could also be present 
during decommissioning. 
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8.3.4 Potential Receptors 

8.3.4.1 Species 
This assessment focuses on the primary species of interest based on conservation 
sensitivity identified through scoping which are Golden Eagle, Merlin and Red-
throated Diver.  Secondary species include Golden Plover and the more ubiquitous 
moorland waders, grouse and songbirds (Appendix 8a-2). 

8.3.4.2 Habitats 
The lochs and some of the native species of tree within the site represented potential 
key features for Divers and Merlin respectively.  The blanket mire/wet heath and 
associated heather habitats and the wet rush flushes have the potential to support 
Golden Plover and are features that support the prey species of Golden Eagle. Parts 
of the conifer plantations around the margins of the site have the potential to support 
Black Grouse. 

8.3.4.3 Designations 
The assessment does not include tests for potential impacts upon the integrity of 
conservation designations as none were relevant at this location. 

8.3.5 Survey Areas & Survey Methods 

An early reconnaissance of the moorland at Fernoch Farm provided records of bird 
sightings over the winter and summer. The seventeen site visits by E.S. Lawrence from 11th 
January 1995 to 31st January 2002 refer to anecdotal records of birds while engaged in a 
variety of other data collection and survey work distributed throughout the year. The mean 
duration of these visits was 3.2h (maximum= 6h minimum= 2.5h). 

Survey limitations: There were no nocturnal surveys for Long-eared Owl and Barn Owl. 

Four types of bird survey were proposed and used as described below. 

8.3.5.1 Moorland bird survey 
The standard moorland bird survey technique was used in the current survey (Brown 
& Shepherd 1993)v. This enables direct comparison with previous data in Argyll1 in 
1991 which also used this technique. The survey work involved an initial survey (a 
constant survey effort of 80-100minutes per km² early in the breeding season) during 
which all contacts with the moorland birds were marked on maps using standard 
abbreviations for the type of behaviour shown (song displays, nest location, nest 
distraction behaviour, carrying food for young etc.). A second survey visit covered the 
same area later in the breeding season and was designed to: 

• Confirm whether each individual/pair recorded previously was breeding on 
the site; and 

• To detect species which breed later in the summer. 

In addition, for ubiquitous species such as Meadow Pipit and Skylark, an estimate of 
the population was derived from the accumulated contact rate per 0.25km² with 
individuals during the first visits.  A 500m zone was surveyed beyond the proposed 
site boundaries in order to identify breeding birds adjacent to the project that could be 
affected.   
An area of 11km² was surveyed in May and July 2001.  The weather conditions 
during the first visits consisted of overcast skies (70% cloud cover), with NW winds at 
F0-2 and average temperatures. The weather conditions during the second visits 
consisted of cloud at 800+m between 60-100% cover. Wind speeds varied from 
Beaufort F-0-4 SW in direction with average temperatures.  The data are presented 
on a section of Figure 17. 
Although this technique provides complete coverage of those km grid squares 
surveyed there are the following limitations with the resultant data:   
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• The two survey visits provide a ‘snap shot’ of the breeding bird life of a given 
site and for a given breeding season; 

• The 2001 season may be atypical of an average year and the overall 
assessment of the bird community may be below or above average; 

• Some species may have been missed or the total numbers of individuals 
under recorded (e.g. some species of wader can be under-recorded); 

• The location of breeding birds in Fig 17. is indicative and represents probable 
centres of breeding territories and not nest sites; 

• The moorland bird survey technique is not optimal for some species of birds 
of preyvi. 

The technique is unlikely to provide proof of breeding by all species of raptor on the 
site (e.g. if Short-eared Owl, Hen Harrier and Merlin were present), although the 
contact rate with such species derived from the two survey visits to each km grid 
square (Appendix A8a) can indicate their proximity. 

8.3.5.2 Vantage point watches 
Following a site visit and discussion with members of staff of SNH and a written 
response of 15th July 2002, GreenPower agreed to undertake the collection of further 
baseline information on birds on the moorland at Fernoch Farm.  The activity patterns 
of divers and raptors over the development area were assessed using the view point 
techniquevi and the first of the 32 surveys are detailed in the attached report 
(Appendix 8b).  The first surveys took place on 5th August 2002 and the combined 
area covered by the two surveyors was approximately 5km2 over the area proposed 
for the wind farm. The viewpoints were selected to enable the detection of bird 
activity at or in the vicinity of the loch and lochans within the site as well as over the 
rest of the upland terrain.  The short coming of these first vantage point surveys in 
2002 were their timing and low sample size.  
Based on the advice of SNH in 2002, a series of winter vantage point watches were 
undertaken in order to measure habitat use by golden eagles (Appendix 8a-1).  Two 
surveyors undertook vantage point watches to the methodology recommended by 
SNHvi between November 2002 and March 2003.  A series of viewpoint observations 
focused on Merlins from April 2003 and then specifically on their nest site between 
May and July 2003 in order to characterise range use.  The flight activity of divers 
was recorded during vantage point surveys undertaken just after dawn between July-
August 2003 and during June 2004 and these provided a repeatable pattern of 
activity.  To increase the sample size for all the target species and extend the 
viewshed area covered, a sample of view point watches was undertaken during the 
summer 2004 from a vantage point to the south west of the site by a single observer. 

8.3.5.3 Diver surveys 
Surveys of lochs and lochans on and adjacent to the site for breeding divers were 
undertaken between 2002-2004 to the methodology of SNHvii.  The range of lochs 
checked is shown in the confidential annex and there were no shortcomings with this 
methodology. 

8.3.5.4 Merlin surveys 
Surveys specific for Merlin breeding sites were undertaken during 2003 and 2004.  
These involved searches of disused Hooded Crow nests and suitable heather 
covered banks that are known to be used by Merlin in Argyll.  In addition the 
observers used audible cues made by Merlins in the vicinity of active nest sites.  The 
shortcomings with these surveys relate to the sample size of observations for this 
elusive species, but the accumulated time from the other surveys listed above, 
provided a high level of confidence of the absence of nest sites in 2004.  
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8.4 SURVEY RESULTS  

8.4.1 Summary of Moorland Breeding Birds 

The principle species which breed within the survey area are: 

• Little Grebe; 
• (Teal & Mallard); 
• Red Grouse; 
• Golden Plover; 
• Snipe; 
• Curlew; 
• Meadow Pipit; 
• Skylark; 
• Wheatear; 
• Stonechat; 
• Hooded Crow. 

Data is provided in Appendix 8a and presented on Figure 17. Parentheses denote present 
on site during summer but breeding unconfirmed.    

The species-specific surveys during 2003 and 2004 detected one pair of Merlin (Figure 17) 
and one pair of Red-throated Divers (refer to confidential annex for nest site locations).  
Both nested once during the two years of monitoring.  A second pair of Red-throated Divers 
attempted to breed 2.6 km from the edge of the development area during two of the three 
study years. 

For a detailed account of the breeding species refer to Appendix 8a.  

8.4.1.1 Woodland areas 
A number of woodland species occupy the conifer plantations around the site 
periphery:  

• Robin; 

• Wren; 

• Song Thrush; 

• Mistle Thrush; 

• Blackbird; 

• Willow Warbler; 

• Wren; 

• Goldcrest; 

• Chaffinch; 

• Redpoll; and 

• Siskin.   

8.4.1.2 Summary of vantage point watches 
There was a low frequency of winter flight activity by Golden Eagles over the 
viewshed area and no activity occurred within the proposed development area.  
There was a single sighting of a Golden Eagle in June 2004 c. 1km south east of the 
development boundary, one sighting in April 2003 to the south west and no other 
sightings during the other summer watches in 2003.  The location of this activity 
correlated with the assumed range of the nearest territory. 
The accumulated flight activity of Red-throated Divers covered the moorland and 
forest terrain between the breeding lochs and the feeding/social lochs (Loch Nant, 
Loch an Droighinn and Loch an Leoid).  A more frequently used corridor of flight 
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activity occurred east west along the Abhainn Cam Linne. The majority of flights 
occurred above rotor height and relatively few crossed the development area. 
The pair of Merlin utilised an area around the nest for the majority of the watches.  
Significant periods were spent either at the nest or perched on the ground within this 
zone. 

8.5 ASSESSMENT OF POTENTIAL EFFECTS 

8.5.1 Summary of Impact Assessments 

The evaluation focuses on the key bird species and the overall quality of the moorland bird 
community.  The magnitude of effects and sensitivity of the bird receptors are derived from 
the two tables (see Appendix 8a-3).  Further details as to the background to sensitivity 
assignments are located in the Appendix 8a (Summary Survey Data and Ornithological 
Scoping - Desk-Top & Preliminary Data - Potential Upland Breeding Species).  Professional 
judgement is then employed to cross tabulate these to decide on the significance or non 
significance of the proposal. 

8.5.1.1 Red-throated Divers 
Red-throated Divers bred successfully in one of the three years of species- specific 
surveys and switched between lochs in different summers. They are an important 
component of the upland bird community in local, regional and national terms and are 
classified as of moderate sensitivity (Appendix Table 8c-1).  Based on the site 
selection criteria at the landscape scale, there are relatively few 11km2 blocks of 
moorland in the 60 km2 to the east of Oban that would have no diver sensitivity.  Thus 
the selection of the Carraig Gheal site is relatively typical of surrounding terrain. 
Within a distance of 300m to a nest site the activity of machinery and people is likely 
to lead to direct disturbance and nest failure (a temporary adverse impact of high 
magnitude).  This can be mitigated by the maintenance of a 300m distance to the 
nearest sections of the development and the scheduling of works outside April to 
September if within the 300m. The resultant residual effect is classified as not 
significant. 
Based on the accumulated flights over the moorland at Fernoch there would be a 
direct effect of high magnitude via bird strike for wind turbines placed east and north 
east of Carraig Gheal. This can be mitigated by a site design for the wind turbines 
that accommodates the bird’s access to Loch Nant to the north east and to the Sior 
Lochs to the north west of the study area. In addition, as a precautionary measure 
this constraint zone should be extended to cover potential flights to and from Loch 
Awe - the southeast sector. These constraints were taken into account in the final 
project layout. The frequency of diver flights over the final proposed development 
area and turbine locations for Carraig Gheal was relatively low c.f.viii and the 
predicted collision risk is estimated to be one bird every 30 yearsix.  The residual 
effect is classified as permanent and of low magnitude and therefore not significant. 
The potential overall indirect effect of the proposal in terms of unrestricted visitor 
disturbance is predicted to be of moderate to high magnitude.  This effect could be 
mitigated by the provision of information to minimise human disturbance to the 
sensitive parts of the site during the breeding season.  The residual effect is 
classified as low and therefore not significant, given the sensitivity of the receptor as 
moderate.  
The potential for pollution of water bodies could lead to indirect habitat loss over the 
short or medium term.  Such an effect of the proposal is predicted to be of moderate 
to high magnitude.  This effect could be mitigated by the stipulation of re-fuel 
locations away from the sensitive water catchments.  The residual effect is classified 
as low and therefore not significant, given the sensitivity of the receptor as moderate. 
Based on the potential interaction of a number of the low residual effects, it would be 
prudent to undertake positive management measures that would lead to potential for 
increased breeding output of the local diver population. These recommendations are 
included under general mitigation measures in the following section. 
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8.5.1.2 Golden Eagle 
The neighbouring pair of Golden Eagles is an important component of the upland bird 
community in local, regional and national terms and are classified as of high 
sensitivity (Appendix Table 8a-3). 
The site selection criteria place the 11km2 block of moorland at Carraig Gheal 
equidistant from array of occupied Golden Eagle territories in this sector of Argyll. 
Thus the selection of the Carraig Gheal site towards the periphery of known ranges is 
predicated on the potentially less sensitive terrain for this species. 
Based on this species’ preference for uplands with low human activity, there is 
predicted to be a temporary avoidance of sections of the site during the more intense 
periods of construction (which will be sequential and episodic in nature over 12 
months).  This represents an indirect loss of habitat of a temporary nature.  Since the 
frequency of use of this moorland was low, the effect is classified as low magnitude, 
and not significant on the viability of the adjacent pair of Golden Eagles. 
The effect of permanent habitat exclusion for Golden Eagles from parts of the 
moorland at Carraig Gheal is predicted to be of low magnitude for their survival and 
of low magnitude for the viability of the regional or UK population. 
The range of collision rates predicted from theoretical collision models indicates a low 
accumulated frequency of collisions over the life span of this project (1 collision per 
13 years on a precautionary 95% avoidance assumption; or 1 collision per 162 years 
on a 99.6% avoidance rate- based on US data).  Over the short time of monitoring at 
the two Scottish wind farm sites relevant to Golden Eagles the current avoidance rate 
is likely to be 100%.  The overall effect of the proposal on this species is classified as 
low and not significant. 
The direct effects of land take of the proposal are not expected to result in a 
measurable or significant change in the prey resource available on site for Golden 
Eagles.  From monitoring in upland sites with wind turbines in the UK there has been 
no medium or long term reduction in the abundance or distribution of their main prey- 
Rabbits, Mountain Hares or Red Grouse. 
Based on the potential interaction of a number of the low residual effects, it would be 
prudent to undertake positive management measures that would potentially lead to 
increased breeding output of the local eagle population. These recommendations are 
included under general mitigation measures in the following section. 

8.5.1.3 Merlin 
The pair of Merlin that breed intermittently within the survey area are an important 
component of the upland bird community in local, regional and national terms. They 
are classified as of moderate sensitivity (Appendix A8a-3). 
The site selection criteria of the 11km2 block of moorland at Carraig Gheal lies partly 
on an array of Merlin nest sites in this sector of Argyll. There are approximately an 
equal number of similar sized blocks of moorland without known Merlin breeding sites 
in the zone of search.  This is based on the assumption that there are no 
undiscovered nest sites, which is very unlikely. Thus at the landscape scale of site 
selection, the Carraig Gheal site lies on or near to potentially sensitive terrain for this 
species. 
The probability and magnitude of a significant and measurable disturbance effect 
would be high at distances closer than 300m to a nest.  This effect is likely to be 
more pronounced during the construction activities compared with those associated 
with the operation phase. There would therefore be the potential for a temporary, 
adverse effect of high magnitude on this moderate sensitivity receptor.  This can be 
mitigated by both a timing constraint and a site design to include a set back distance 
of 300m.  It is recommended to adopt a breeding season timing constraint for the 
construction phase of the nearest two wind turbines.  If this mitigation is adopted the 
residual effect is predicted to be low and not significant. 
The site design recommendations also apply to the alternative nest locations. There 
is predicted to be no significant direct or indirect effect of the wind farm on the 
selection of this pair’s alternative breeding sites.     
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The potential for displacement from the moorland associated with the highest areas 
of their activity is classified as a permanent effect of moderate magnitude.  In 
mitigation it is recommended to design the wind farm to maintain an area without the 
built infrastructure in this constraint zone.  This avoidance has been adopted in the 
final project layout. On this basis the residual effect on the viability of this breeding 
pair is predicted to be non significant.  There is anticipated to be a low magnitude, 
permanent effect of habitat displacement from the wider area of moorland that is 
used by this pair.  The project is therefore predicted to result in an effect on their 
breeding success at this site, classified as not significant. 
The direct effects of land take of the proposal are not expected to result in a 
measurable or significant change in the prey resource available on site for the Merlin.  
From monitoring in upland sites with wind turbines in the UK there has been no effect 
on the abundance or distribution of their main prey, Meadow Pipits and Skylarks. 
The predicted collision rate over the life span of the project is predicted to be very low 
for this species (on the assumption that all 94s of flights recorded took place at rotor 
height- 1 collision per 10 years on a precautionary 95% avoidance assumption; or 1 
collision per 124 years on a 99.6% avoidance rate- based on US data for other raptor 
species). 

8.5.1.4 Golden Plover 
The breeding pairs of Golden Plover that breed within the survey zone are important 
components of the upland bird community in local and regional scales.  They are 
classified as of moderate sensitivity (Appendix Table 8a-3). 
The probability and magnitude of a significant and measurable disturbance effect 
could be moderate at distances around 150-250m to a nest. This effect is likely to be 
more pronounced during the construction activities compared with those associated 
with the operation phase. There would therefore be the potential for a temporary, 
adverse effect of high magnitude on this moderate sensitivity wader. This can be 
mitigated by both a timing constraint and a site design to include a set back distance 
of 250m.  It is recommended to adopt a breeding season timing constraint for the 
construction phase of the nearest five wind turbines. The residual effect is likely to be 
of low magnitude and therefore not significant. 
Wind turbine numbers 19, 15 & 12 potentially would lie closer than 250m to one or 
both territory centres.  In terms of this species reaction over the medium to long term 
to operational wind turbines, there would be the potential for a permanent, adverse 
effect of low to moderate magnitude on this moderate sensitivity wader. 
The direct effects of land take of the proposal are expected to result in a low 
magnitude loss of habitat available over the sector of the site where they breed.  The 
combination of a low magnitude effect on this medium sensitivity species is classified 
as not significant. 
The indirect effects of the proposal are expected to result in a permanent, low 
magnitude change to some of the habitat types selected for breeding by this species. 
The main feature in mitigation is the final proposed site layout that avoids the most 
sensitive hydrological features. The combination of a low magnitude effect on this 
medium sensitivity species is classified as not significant. 
The potential for pollution of water bodies could lead to indirect habitat loss over the 
short or medium term.  Such an effect of the proposal is predicted to be of moderate 
to high magnitude.  This effect could be mitigated by the stipulation of re-fuel 
locations away from the sensitive water catchments (e.g. bog pools).  The residual 
effect is classified as low, given the receptor is moderate sensitivity and therefore 
classified as not significant. 
The predicted direct effect of the wind farm in terms of bird strike on Golden Plover is 
classified as low magnitude and therefore the proposal is predicted to have an effect 
that is considered not significant.  
There is the potential interaction of a number of the low and medium residual effects 
listed above.  It is recommended to undertake positive management measures that 
would lead to increased breeding output of the local population. These 
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recommendations are included under general mitigation measures in the following 
section. 

8.5.1.5 Other species 
Individual pairs of Little Grebe, Red Grouse, Snipe and Wheatear breed within or on 
the edge the site area (Figure 17).  There are anticipated to be no residual significant 
direct or indirect effects of the proposal if the mitigation measures listed above are 
enacted.  Skylark breed within the development zone that includes the proposed 
access track route.  There would be the potential for a low magnitude effect through 
the direct loss of a proportion of the nest sites if construction took place in summer.  
Without mitigation this temporary effect would not result in a significant decline in the 
local population. 

8.5.1.6 Habitat quality 
The site at Carraig Gheal is not part of an internationally or nationally designated site 
or proposed site (i.e. SPA, SAC, SSSI).  
The 11km² surveyed at Carraig Gheal supports an upland bird community that is 
typical of the 60km² to the east of Oban.  Based on the 1991 surveys and when taken 
as a single, large land unit the latter area supported an upland bird community that 
was of SSSI quality (high sensitivity).  When assessed in its own right the moorland 
at Fernoch farm would not reach the wading bird density criteria for selection as an 
ornithological SSSI.  In addition it lacks a variety of species listed under Schedule 1 
of the Wildlife & Countryside Act 1981 or within the EEC’s Bird Directive. The 
assemblage as a whole at Fernoch achieves a score of 25.5 that is below the 
threshold of 45 for consideration of SSSI qualityx.  
Based on the magnitude of the residual combined direct and indirect effects on 
individual species listed above there is anticipated to be no major change to the site.  
Thus there is anticipated to be no significant effect on the integrity of the wider 60 
km² and its classification as potentially of SSSI status. 

8.5.1.7 Cumulative effects 
At the regional scale within Argyll there are five operational wind farms within broadly 
similar habitats.  A cluster of three wind turbines is also under construction on 
lowland farmland on the Isle of Luing and two on Gigha. Due to the sensitive nature 
of information on Schedule 1 listed birds the full baseline information on all the 
projects is not available in the public domain, which limits the current assessment. As 
yet, with short term monitoring, there are no examples where individual wind farms 
have resulted in significant local, regional or national declines in sensitive bird 
species. Theoretically, based on the precautionary principle, then the long term 
effects of the current wind farms in Scotland should be monitored in order to identify 
any significant impacts on birds.   The mechanisms by which individual wind farms 
could result in cumulative effects relate to low collision rates, subtle examples of 
habitat exclusion and the interaction of different low or medium magnitude effects. 
Under certain circumstances, the cumulative result could alter the population viability 
of some species over the whole of Argyll.  
For the regional population of Black and Red-throated Divers (8-12 and 50-100 pairs 
in Argyll respectively) three of the five wind farms incorporated habitat gain or 
mitigation features.  The residual effects on the latter species of diver from the 
Carraig Gheal proposal are unlikely to result in a significant adverse, cumulative 
decline in the viability of the regional population. 
For the regional population of a maximum of 62 pairs of Golden Eagle three of the 
five wind farms include site design and mitigation features for this species. The 
emerging and preliminary findings suggest that wind farms may represent an impact 
of habitat exclusionxi, although contradictory results have been recorded elsewhere. 
There have been an unknown number of wind farm proposals within Argyll that have 
been retracted or relocated by reference to proximity to breeding Golden Eagle sites. 
The residual effects on this species from the Carraig Gheal proposal are unlikely to 
result in a significant adverse, cumulative decline in the viability of the regional 
population. 
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For species such as Hen Harrier and Short-eared Owl none of the five projects were 
assessed as having the potential to change these regional populations. One wind 
farm site has accommodated breeding at close proximity by the above two species.  
They are not present within the survey area for the Carraig Gheal proposal and 
therefore there can be no cumulative effect on their regional populations. 
None of the existing wind farms were known to support breeding Merlin and therefore 
cumulative effects of the Carraig Gheal development are not anticipated on this 
aspect.  In the absence of observations, there may be the potential for subtle habitat 
or collision risk effects that cumulatively affect Merlin as they forage over wide areas 
of moorland that could include the existing wind farms.  The potential magnitude of 
such a permanent, direct cumulative effect is classified as very low. 
None of the five projects involved specific mitigation measures for upland waders 
(other than site selection and alterations to site layout).  This reflects the general 
lower sensitivity of this upland group of birds in Argyll and in some cases site 
selection away from known breeding sites.  The residual effects on Golden Plover 
predicted for Carraig Gheal are not repeated at the other five sites and therefore 
there can be no cumulative effect. 
None of the five projects were assessed as having the potential for significant effects 
on migrant birds. Carraig Gheal is anticipated to add a very small magnitude, 
cumulative, direct loss of, for example nocturnal migrants to the other windfarms.  
However the biological significance of this cumulative effect would be negligible on 
the receptor species. 
A single existing project is sited adjacent to a SPA for wintering geese and the 
remaining four projects are remote from nationally designated bird sites. Thus the 
potential for significant cumulative effects on sites designated for ornithology in Argyll 
is classified as remote. 

8.6 SUMMARY OF MITIGATION 

8.6.1 Purpose of Mitigation 

Mitigation measures are designed to off-set the potential deleterious effects that could arise 
from the installation of a wind farm and associated infrastructure in the wider survey area.  
These are summarised in Appendix 8c and relate to potential effects where these rate as 
significant.  The aim is to maintain the ornithological biodiversity of the site and hence 
render the potential effects non-significant. 

8.6.2 Generic Approach to Mitigation 

The aim is to undertake sufficient measures in line with the likely magnitude of changes on 
each of the key species or habitats.  Where possible site layout design changes have been 
recommended in order to safeguard the local sensitivities and these have been adopted in 
the final proposed design. 

8.6.3 Mitigation Proposals 

8.6.3.1 Mitigation Inherent in Project Design 
The location of the project in the wider landscape of this region of Argyll is one factor 
that seeks to mitigate effects on key species.  At the local scale, the revised site 
design and associated access route have taken into consideration key sensitive nest 
sites, territories and flight access routes. This also includes the scale of the 
development in relation to the surrounding distribution of moorland used by raptors 
and divers. The choice of a smaller number of larger turbines has reduced the extent 
of the proposals and hence reduced the potential effects.  The nature of this type of 
development introduces relatively few forms of emission to the environment and 
those with the potential to occur can be controlled and managed with known 
techniques. 
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8.6.3.2 Generic Construction Mitigation  
Best practice methods are advised in order to mitigate for the potential for 
disturbance to nest sites, breeding territories and flight routes.  This includes the 
timing and frequency and relatively short duration of construction activities.  It is 
advised that contactors are fully briefed as to the site’s sensitivities and this includes 
the avoidance and emergency procedures associated with pollution events.  The full 
range of guidance and regulations should be incorporated within a methods 
statement and managed through the Site Environmental Management Procedures. 
The flexibility for micro-siting construction activities will be used to maintain small 
features of local value. 

8.6.3.3 Generic Operational Mitigation 
The low frequency of operation and maintenance activities will mitigate for the 
potential for disturbance/displacement of the key species.  The nature of sound 
production for the operational plant is currently understood not to affect birds in an 
upland environment. 

8.6.3.4 Specific Mitigation Measures 
It is recommended to deploy and maintain three or more artificial nest rafts on lochs 
in the surrounding area and to undertake predator control of mink and hooded crows. 
It is recommended to introduce some control over the expanding feral population of 
Canada Geese in the area, as they are known to reduce the breeding success of a 
range of the native species of wildfowl.  Over the project lifespan these measures 
would be expected to result in a greater number of Red-throated Diver young 
produced from the local area in comparison to that without the habitat management 
associated with the proposal.  Thus with mitigation the residual effects of the 
proposal are rated of neutral or of low positive significance.  There may also be 
benefits to the breeding rate of Black-throated Divers in the local area since they are 
known to utilise artificial nest raftsxii. 
Over the medium to long term it is recommended to safeguard the native woodland 
associated with stream sides and gorges since there are relatively few options for the 
use of crows nests by Merlin in the surrounding moorland.  The opportunity to expand 
the native woodland should be explored in line with the existing pastoral land use. 
To minimise disturbance, it is recommended that the summer timing constraints are 
applicable for the north eastern portion of the development in respect of merlin and 
divers.  This would maintain a wide zone around the group of lochs to the northeast 
of Carraig Gheal for the benefit of birds of prey, divers and other species of wildfowl 
that were recorded.    
It is recommended to implement a breeding bird timing constraint for the construction 
phase for the tracks and foundations closest to the two Golden Plover territories.  
Flexibility is also required and an ecological clerk of works should be appointed to 
identify the relevant sensitive territory locations prior to construction and amend the 
constraint areas noted above.  The potential for predator control should be explored 
to increase the breeding success of all ground nesting birds (grouse, waders, 
[merlin], and passerines). 
The grazing regime will be analysed and adjusted to enhance the moorland habitats 
both for the intrinsic botanical value and also to increase the capacity to support prey 
for raptors. In order to ensure measurable changes this should be undertaken over 
as large an area as possible.  It is recommended to employ the PAT model in order 
to identify the optimum locations for habitat enhancement/restoration and that this 
could include some of the surrounding forestry.  In particular the aim should be to 
produce a mosaic of ages and classes of heather, reduce off-take from the base rich 
grassland and heath to the north east of the development and enable scrub to 
develop in some localities.  The carrion resource will be monitored and managed 
both within the wind farm area and off site for the benefit of Golden Eagles.   
It is proposed to undertake post construction monitoring of the key bird species and 
associated mitigation measures. 
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8.7 SUMMARY 
The field surveys and desk-top assessment concluded that the key species for which there was 
potential for significant effects from the wind farm were: 

• Merlin; 

• Red throated diver; 

• Golden eagle; and 

• Golden plover. 
The assessment determined that the location of turbines and access tracks was very important to 
avoid the potential for moderate to high magnitude impacts to key species from direct disturbance 
during construction and operation as well as bird strike. The final proposed layout has 
accommodated layout changes to reflect these sensitivities. 
The assessment put forward key recommendations to facilitate the implementation of mitigation 
measures. On the assumption that all mitigation measures are followed, the assessment 
concluded that all residual impacts would be not significant. 
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9.1 INTRODUCTION 
The Environmental Advice Centre (EAC) was contracted to carry out a hydrological impact 
assessment of the proposed Carraig Gheal Wind Farm, south of Taynuilt, an upland area of 
blanket bog with wet mires, wet and dry heath and acid grassland in the west of Scotland, 
identified as a potential site for a wind farm.  Walkover hydrological surveys have been 
undertaken in December, 2003 and in August, 2004.   
EAC Ltd is a private, multidisciplinary environmental consultancy, employing 24 members of staff 
in two offices located in North Wales and Northern England.  Although EAC is a young company 
(only 6 years old) seven of the senior consultants have, between them, over 120 years of 
environmental consultancy experience both in the UK and worldwide.  EAC staff have provided 
hydrological impact assessments for over 15 different wind farm projects throughout the UK and 
the Republic of Ireland. 
The proposed site for the Carraig Gheal Wind Farm is an upland area of blanket bog with wet 
mires, wet and dry heath, rush flushes and acid grassland.  The entire area is extensively grazed 
by sheep.  The full development description for the wind farm is provided in Chapter 3 of this ES.  
This hydrological impact assessment has been carried out in two parts.  An initial site inspection 
was carried out in December, 2003.  This initial hydrological assessment covered the entire site, 
bounded in the north by the Allt Coire Odhair, to the east by the Forestry Commission plantation 
around Loch Nant, to the south by the upper valley of the Allt na Maoile and to the west by Loch 
na Criathraich and Gleann nan Each.  The second, more focussed, hydrological inspection and 
assessment was carried out in August 2004 and covered the western part of the site, including 
the valley of the Allt na Maoile.  This survey paid particular attention to indicative locations of 
turbines which were marked on a site layout map, and to likely routes for the site access tracks.  
To avoid confusion, the initial survey will be referred to as the Phase 1 hydrological survey. The 
second survey will be referred to as the Phase 2 hydrological survey.  The hydrological baseline 
for the site is based on data from both phases of field survey, with results summarised in the 
Hydrology:  Map of Features (Fig 18a), with associated Target Notes in Appendix 9b. The 
Hydrological Impact Assessment, which considers the proposed locations of turbines, access 
tracks, cable routes and temporary site compound whose layout is illustrated in Figure 3: Site 
Construction Plan, is based on both Hydrological Surveys.   
This Chapter of the Environmental Statement (ES) provides: 

• A baseline report on hydrological conditions and freshwater ecology, based on both phases 
of hydrological survey; 

• An assessment of the potential for construction, operation and decommissioning activities 
to have an effect on site hydrology;  

• A series of mitigation measures designed to prevent impacts or to reduce them to an 
acceptable level; 

• A final evaluation of any potential residual hydrological impacts after the implementation of 
mitigation. 

The aims of this report are listed in more detail below. 

9.1.1 Purpose of the Hydrological Survey and Impact Assessment 

There were several aims of the hydrological field survey and impact assessment: 

• Inspect all burns which drain the Study Site, including soil, peat and vegetation 
characteristics of their catchments; 

• Identify all important areas of hydrological storage within the catchments, 
including all areas of blanket peat, peat mires and peat bogs, all areas of peat 
erosion, areas of water seepage and flushes, as well as all standing water 
bodies, primarily ponds and small oligotrophic lochs; 

• Locate any places where hydrological continuity is necessary for maintenance of 
the character of the blanket peat, peat mire or peat bog and their ecology; 

• Identify any areas where peat or soil/sediment erosion is taking place and where 
further erosion could result from the proposed wind farm development; 

• Produce a hydrology map, indicating all watercourses, surface water bodies, peat 
bogs and mires, flushes, areas of erosion and any other hydrological features; 
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• Provide information (as above) for input into project design evolution such that 
inherent mitigation, which avoids or reduces potential hydrological impacts, is 
incorporated into the final wind farm design; 

• Assess the potential for the construction and operation of the tracks, turbines and 
cabling associated with the wind farm to adversely affect freshwater ecology in 
the streams which drain the Study Site; 

• Assess the local use of water in and around the Study Site for private domestic 
use; 

• Assess the potential for the construction and operation of the tracks, turbines and 
cabling associated with the wind farm to compromise water usage or informal 
water abstraction by local people from catchments and streams draining the 
Study Site; 

• Design appropriate further mitigation measures which should completely prevent 
impacts or which should reduce impacts to an acceptable level. 

The overall intention of the survey and impact assessment is: 

• To identify any hydrological constraints on the wind farm layout;  
• To assess any impacts on the natural water resource, including its abstraction for 

domestic use; 
• To provide a hydrological map of the Study Site to assist in the final planning of 

the locations of turbines and routing of tracks and cable trenches; and 
• To identify any further mitigation measures required in order to ensure no 

significant impacts result from the proposed development.   

This Chapter is in six sections.  An introduction and description of purposes of the 
assessment and a general description of the development site is provided in sections 9.1 
and 9.2 respectively. An outline of the assessment methodology used for the hydrological 
survey is provided in section 9.3.  A presentation of the results of the field hydrological 
survey is provided in section 9.4.  A description of the methodology used for hydrological 
impact assessment of the proposed development is provided in section 9.5.  A presentation 
of the results of the impact assessment and a description of appropriate mitigation 
measures are provided in sections 9.6 and 9.7 respectively. Finally, a presentation of the 
assessment of residual impacts and of overall conclusions on site hydrology and the 
potential for hydrological impacts to occur as a result of the proposed development are 
provided in sections 9.8 and 9.9 respectively.   

9.2 SITE DESCRIPTION 
The proposed wind farm site is located along a series of upland ridges in the west of Scotland, at 
an approximate elevation of 350-450m and approximately 2-3km west of northern part of Loch 
Awe.   The geology of the site comprises micro-schists with some limestone and volcanic 
exposures.   The site is drained by one main stream, to the north and west of the site, with 
numerous small streams, ditches and seepages draining the many areas of bog and wet mire 
throughout the site.   
The majority of the site is characterised by blanket bog and valley mire of various depths directly 
over rock, but predominantly with greater than one metre of deep peat. The numerous rocky 
knolls and outcrops predominantly support either dry or wet heath communities, depending on 
topography and drainage status.   
Vegetation of the site consists of mosaics of wet mire, dominated by deer grass (Scirpus 
cespitosa) and bog cotton (Eriophorum vaginatum) with various species of Sphagnum moss, with 
wet or dry heath vegetation, dominated by Calluna vulgaris with, less frequently, Erica tetralix or 
Erica cinerea.  Rushy flushes are common with soft rush (Juncus effusus), soft, spongy mounds 
of Polytrichum commune and areas of  the hummock-building deciduous purple moor grass 
(Molinea caerulea).  Some drier rocky summits support acid grassland, dominated by sheep’s 
fescue (Festuca ovina) and mat grass (Nardus stricta).  
The site is bounded on two sides (east and southwest) by areas of plantation coniferous forestry.  
Inverinan Forest lies to the southwest.  To the east there is a compartment of Forest Enterprise’s 
Caledonian Forest Reserve, surrounding Loch Nant.  The current and proposed access onto the 
site is via existing forestry tracks through the coniferous plantation forest surrounding Loch Nant 
to the east of the site. 
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9.3 METHODOLOGY FOR HYDROLOGICAL SURVEY AND FIELD ASSESSMENT 
There is no standard methodology for surveying or assessing the hydrological conditions of 
upland acid grassland, heathland and peaty areas. A combination of a number of different field 
assessment techniques have been used in this study, including elements of:  

• Soil survey; 

• Peat depth and condition survey; 

• Mapping of surface hydrology; 

• Assessment of peat and soil erosion; 

• Elements of Phase 1 Habitat; 

• Elements of National Vegetation Classification. 
A walkover survey was used to identify areas of blanket peat, valley mires/peat bogs, rushy flush 
areas with water seepage, areas with mineral soils, artificial drainage ditches, all streams and 
burns with running water and all standing water bodies, including ponds and small lochs. 
Reference was also made to NVC maps from the vegetation survey work (see Chapter 6 and 
Figures 6a-6c). 
An investigation has been made of local public water supplies.  
The initial Phase 1 of the entire Carraig Gheal site was combined the more detailed, Phase 2, of 
the western part of the site, to show the main surface water features in the site hydrology map 
(Figure 18a).  A number of target hydrological notes from both phases of the field survey are 
marked on this map (denoted for example, H1) and details are given in Appendix 9b, explaining 
conditions at each of these locations. A number of photographs are also included to illustrate 
conditions at specific locations on the Carraig Gheal site (see Appendix 9a).   

9.4 RESULTS OF HYDROLOGICAL SURVEY 
The hydrological survey was carried out in two phases.  This section of the chapter describes the 
results of each survey:  

• Phase 1 hydrological survey (of the entire Carraig Gheal site, carried out in December 
2003)’ 

• Phase 2 hydrological survey (more detailed survey of the proposed site access track and 
the western part of the site, carried out in August, 2004). 

Phase 1 Hydrological Survey Results 

9.4.1 Description of Site Drainage 

The Carraig Gheal site is drained by four main streams: 

• The Allt Coire Odhair, running SW to NE along the northern boundary of the site, 
which is a tributary of the Abhainn Cam Linne just north of the site, draining into 
Loch Nant less than 1km north of the site;  

• The Allt na Maoile, running SW to NE in the NE corner of the site, which is a 
minor tributary of the Berchan River, which drains into Loch Awe approximately 
2.5km east of the site;  

• The Allt Gleann na h-Airigh running N-S and draining the central to southern part 
of the site.  It is a tributary of the Abhainn Fionain which flows into Loch Awe just 
south of the village of Inverinan, approximately 3km SE of the Carraig Gheal site 
boundary; 

• The small, un-named stream which flows NW to SE in the Gleann nan Each and 
drains into Loch na Criathraich in the southwest of the site.   

All of these streams and their minor tributaries drain peaty headwaters, in valleys with 
rushy banks, stony channels and clear water conditions.  
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9.4.2 Hydro-electric Power Generation around Carraig Gheal and Loch Nant  

The catchment around the southern and eastern flanks of the Carraig Gheal plateau is 
currently used to capture stream water for use in hydro-electric power generation.  A series 
of small dams are used to intercept and collect stream water from all small streams 
draining south and east, ranging the Abhainn Fionan in the west round to Loch Nant in the 
north east.  Intercepted stream waters are conveyed via a surge shaft and high pressure 
tunneled pipeline to the underground Nant Power Station.  Nant power station is fed by 
Loch Nant, which had its surface area tripled by the building of Nant dam, together with the 
system of aqueducts which collect water from nearby streams. As this water discharges 
into Loch Awe, it effectively serves Inverawe power station in addition to Nantϒ.   

Around Carraig Gheal, the underground ‘aqueduct’ (high pressure pipeline) effectively 
captures the majority of surface (stream) water runoff which drains in south, south easterly 
and easterly directions from the proposed wind farm site.  As a result, two residences to the 
south east which use surface water abstraction for their private water supply (See Section 
9.4.5) abstract from a spring and a small burn which arise east of the line of the ‘aqueduct’, 
above Upper Fernoch, whose grid reference is NM 998 204, and hence which arise outside 
of the aqueduct catchment. 

9.4.3 Water Quality Conditions in Streams which Drain the Site 

None of the streams draining the Carraig Gheal site are routinely monitored by SEPA for 
either chemical or biological water quality characteristics.  They are not monitored because 
they have catchments which are less than 10km2 and have no reported or known pollution 
pressures.  The Abhainn Camm Linne, into which the Allt Coire Odhair flows approximately 
300m to the north of the northernmost corner of the proposed wind farm site, is currently 
classified by SEPA as “default Class A” which is descried as excellent.  The closest SEPA 
river quality monitoring point to the proposed Carraig Gheal Wind Farm site is on the River 
Nant as it flows out of Loch Nant where it is currently classified as Class A (excellent).  
Further discussion of water quality in relation to freshwater ecology is given in Section 
9.6.2.4. 

9.4.4 Descriptions of Hydrology, Soil and Peat Conditions in each Hydrological Zone 

To facilitate discussion of hydrological conditions of the site, it is divided into seven areas or 
zones, listed below:   

• Carn Dearg South to Carraig Gheal; 
• Ban Lon; 
• Central area around Lochan Dubha and west;  
• Maol Odhar to Carn Dearg North;  
• Alt Coire Odhair;  
• Allt na Maoile. 

At the stage of the preliminary hydrological survey, proposed turbine locations were not 
inspected individually since the purpose of the survey was to assist in finalising the best 
turbine and track locations.   Instead, the hydrological conditions in the vicinity of each of 
these locations is discussed in more general terms. 

9.4.4.1 Carn Dearg South to Carraig Gheal 
This southern part of the site is characterised by extensive areas of open blanket 
peat, with rocky outcrops and hillocks.  Between Carn Dearg and Carraig Gheal are 
two large areas of eroded peat, characterised by peat haggs between 1and 2m high, 
exposed and eroded mineral subsoil and small ponded areas of standing water.  To 
the south west of Carraig Gheal is a larger (un-named) loch fed by water seepage 
from a linear mire complex to the east but with no outflow drainage to the west.   The 
main areas of eroded peat haggs and small ponds just north of Carn Dearg drains 
east and then south easterly to form a minor, headwaters tributary of the Allt Gleann 
na h-Airigh in the south east of the site.   

                                                      
ϒ Scottish and Southern Energy website 
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The south eastern flanks of Carn Dearg show a hummocky topography which is 
drained by a series of NW to SE flowing small streams, which flow into Loch na 
Criathraich.  All are fast flowing, stony channelled, clear water streams.   

9.4.4.2 Ban Lon  
To the north of Ban Lon, a linear mire some 800m long provides part of the 
headwaters seepage into the upper reaches of the Allt Gleann na h-Airigh in the 
south east of the site.  Blanket peat and a series of small peat mires around the 
upper flanks of Ban Lon provide water seepage into the headwaters of a series of 
small streams which drain SE, then SW in an orthogonal pattern.   

9.4.4.3 Central Area Around Lochan Dubha and West 
The central area of the site, around Lochan Dubha and west, consists of numerous 
peat mires with small ponds and larger lochs.  The small stream which drains Lochan 
Dubha to the southeast forms one of the main and longest tributaries of the Allt 
Gleann na h-Airigh in the south east of the site.  To the south east of a small loch just 
south of Lochan Dubha is a series of Eriophorum and Scirpus mires.  To the north 
and north west of Lochan Dubha is a complex of peat mire and pools with small 
areas of eroded peat.  Two un-named lochs to the west and north west of Lochan 
Dubha have associated wet peat mires which provide seepage into the lochs.  The 
smaller of the two lochs, at NN 976 216 lies in a broad area of blanket bog with 
hummocks of Calluna vulgaris and hollows of Eriophorum vaginatum with Scirpus 
cespitosus.  A small stream which drains north from this loch becomes a minor 
tributary of the Allt Coire Odhair, flowing northeast along the northern boundary of the 
Carraig Gheal Wind Farm site.  
In summary, this complex central area of small lochs and mires provides the 
headwaters which drain both north, to the Allt Coire Odhair and eventually the 
Abhainn Cam Linne and Loch Nant, and south, to the Allt Gleann na h-Airigh and 
eventually the Abhainn Fionain and Loch Awe. 

9.4.4.4 Maol Odhar to Carn Dearg North 
The summit and both eastern and southern flanks of Maol Odhar are rocky, with 
steep slopes, drained to the east by small streams which are the upper reaches of 
the Berchan River.  The small loch to the east of the summit is surrounded by a small 
pool and peat mire complex, dominated by Eriphorum mire.  To the north east, the 
lower flanks of Maol Odhar form a NW to SE linear rocky ridge, overlooking an 
extensive mire complex which is bordered by An Scornach in the north and Carn 
Dearg in the east.  This extensive mire has visible signs of artificial, linear, drainage 
ditches.  The southern part of the mire is drained by a small stream flowing south 
west and becoming a tributary of the upper reaches of the Berchan River.  The 
northern part of the mire is drained northwest into the Allt Coire Odhair.   

9.4.4.5 Allt Coire Odhair  
The Alt Coire Odhair forms the north western boundary of the Carraig Gheal site.  
The valley of the Allt Coire Odhair is the largest and perhaps the most prominent 
hydrological feature of the area, draining approximately one third of the site.  The 
lower reaches of the river, north east of NN 977 227, develop into an incised channel, 
with a prominent rocky gorge at NN 983 232.  A series of SE to NW flowing streams 
drain the northern flanks of Maol Oghar and An Sgornach form minor tributaries of 
the Allt Coire Odhair.  The river is a fast flowing, clearwater stream with a stony and 
gravely channel.  These conditions are ideal for trout spawning. 

9.4.4.6 Allt na Maoile 
The Allt na Maoile forms part of the south eastern boundary of the Carraig Gheal site.  
A large shallow and reed bordered loch has been formed by a dam on the Allt na 
Maoile at NN 994 215.  Downstream of this point, the Allt na Maoile is a fast flowing, 
clearwater stream with a stony channel.   
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Phase 2 Hydrological Survey (Site Access and Western Part of the Carraig Gheal Site) 

This section of the site description provides a targeted assessment in relation to proposed 
turbine locations and connecting access tracks.  Reference is made to turbine locations 
(e.g T17) and to target notes taken from the Phase 2 hydrological field survey (Figure 18a) 
which are referred to as H1, H2 etc.   The western area of the site is divided into 5 sections 
to facilitate description: 

• Around Ban Lon (turbines 1, 2, 3, 7, 8, 9, 10); 
• Carn Dearg south to Inverinan Forest (turbines 4, 5, 13, 14, 15, 12, 11, 6); 
• Around Carraig Gheal  (turbines 20, 24, 21, 19, 23, 22); 
• North/Central Section of the Site (turbines 16, 17, 18); 
• Proposed Site Entrance and Access Track. 

9.4.4.7 Around Ban Lon (turbines 1, 2, 3; 7, 8, 9, 10) 
Three turbines (T1-T3) lie along the SE facing flank of Ban Lon.  Between T1 and T2, 
a single spur of the main access route crosses a small flush (H11) and a small 
stream (H12) draining an area of Eriophorum mire with peat >1m deep.  The 
proposed track crossing point is at the narrowest, downstream, part of this mire.  
From T2 to T3, the track skirts around the south of an area of a hummocky 
Eriophorum mire with some soak-away areas and small areas of open water.  Peat 
depths in this area have been assessed to be >3m deep.  Since this mire has a 
shallow topographic gradient towards the south east, the decision to skirt around the 
mire will avoid the severance of peat hydrological movement within the mire at this 
point.   
T3 is located within an area of heather on shallower peat (<50cm).  The location 
avoids an area of deep peat Eriophorum mire to the north, thus preventing any 
damage to mire hydrology in this area.   
To the north of Ban Lon, the main access ahead of T1 turns NW towards T8.  The 
track skirts a small area of peat erosion and a stream headwater seepage area (just 
north of H40), draining north east towards the upper reaches of the Allt na Maoile.  
The track from this flush area north to T8 crosses a small area of peat deeper than 
3m (see Peat Depth map Fig 15c).   Turbine T8 is located on a rocky summit, 
accessed by a short track spur which is located well away (>50m from) a small 
stream feeding the upper reaches of the Allt Gleann na h-Airigh.  This stream is then 
crossed by the access track between T8 and T7.   Between this stream and T7, the 
track skirts round the northern boundary of the valley mire described in target notes 
H38 and H39 (and where the peat has been shown to be >3m deep)  to T7 which lies 
on a slope, at an elevation of approximately 10m above the mire.    
North of T7, a spur of the track curves west and north to T10 and on to T9, skirting 
the western boundary of an area of Eriophorum peat mire (peat >3m deep), and thus 
avoiding an area of eroded peat and peat hagging.   

9.4.4.8 Carn Dearg south to Inverinan Forest (turbines 4, 5, 13; 11, 6, 12, 14, 15) 
Two tracks connect this string of turbines to the Ban Lon string (above).   
The track between T7 and T11 crosses the marshy valley of the Allt Gleann na h-
Airigh which supports wet Juncus flush and a small area of deep (>3m) peat, just 
south of H36.  The stream (Allt Gleann na h-Airigh) in this location is relatively narrow 
and shallow, with only a small area of rushy flush on the eastern bank.  The river is a 
typical fast-flowing and clearwater upland stream, with a stony and gravely bed, 
providing ideal conditions for freshwater invertebrates and trout spawning. 
The location of T11 itself lies in heather moorland of variable peat depth up to around 
160cm.   
To the south east of T11, the access track crosses a further small tributary of the Allt 
Gleann na h-Airigh.  In this region the peat depth is also >3m.  There is a junction on 
the track just west of this small tributary.  Between T6 and T12, the track skirts and 
avoids a small area of eroded peat.  This avoids the potential for track construction 
activities to exacerbate soil and peat erosion in this area.  The track between T12 
and both T14 and T15 avoids the three small peaty pools at NN 967 203.  The track 



Hydrology Impact Assessment 

  9-7 Carraig Gheal Wind Farm 

leading from this road junction to T12, together with the track spur to T12, the track to 
T15 and to T14 all lie in shallow blanket peat supporting heather moorland.  T14 sits 
on a rocky spur of Carn Dearg. 
The southern limb of the road from the T11 junction crosses peat of around 1m to T6, 
then crosses peat >3m on the stretch south to T4.   
The connection track between T3 and T4 crosses two small burns which are also 
upper tributaries of the Allt Gleann na h-Airigh.  Both have marshy rather flat valleys, 
with peat depths up to 1m deep.  Where the track crosses the shoulder beyond these 
two burns, peat depths increase to over 3m in places.  At T4 peat depths are again 
relatively shallow, at ≤ 30cm.   
The track from T4 to T5 and T13 crosses three small marshy valleys with wet 
Eriophorum mire. The mire at H20 has peat depths >3m and a central wetter patch 
containing bog bean (Menyanthes trifoliata).  These three small valley mires are 
areas of headwater seepage associated with small tributaries which eventually drain 
into the Abhainn Fionain within Inverinan Forest. T5 and T13 are located in shallow 
blanket peat on the lower slope/shoulder.   
In order to completely avoid an extensive area of peat erosion, peat haggs and peat 
pools which lies to the north and north east of Carn Dearg, the track from T15 to the 
northern part of the site, follows a western route, via turbines 14, 20, 24 and 23.  
There is no track connection between T15 and T19 – an area of Eriophorum mire 
considered to be of high botanical interest (see Fig 15b: Vegetation: Sensitivity Map). 
The track route between T14 and T20 skirts around the south of a small, linear Carex 
rostrata mire, avoiding any severance of hydrological connectivity in the peat in that 
area.   

9.4.4.9 Around Carraig Gheal (turbines 20, 24, 21, 19, 23, 22) 
The track between T20 and T24 skirts around the western border of an area of peat 
erosion and crosses a small area of Eriophorum mire with a south western direction 
of moisture seepage.  The track from T24 to T21 and then on to T19, skirts around 
the northern boundary of, and hence avoids crossing, the large area of Eriophorum 
mire and pool complex at H30 (see Photograph 9, Appendix 9a).   
The track between T24 and T23 avoids a small area of peat erosion just south west 
of the summit of Carraig Gheal.  The track between T23 and T22 and then on to T18 
crosses relatively shallow blanket peat supporting heather and avoids crossing any 
streams, flushes or areas of peat erosion.   

9.4.4.10 North/Central Section of the Site (turbines 16, 17, 18) 
The track from T18 to T16 follows a western route along the shallow shoulder above 
a small stream draining into the headwaters of the Allt Gleann na h-Airigh.  It skirts to 
the west of an area of deep and wet Eriophorum mire, through an area dominated by 
Eriophorum, but with peat depth less than 1m.   From T18 to T17, the track route 
must cross a small (<100m) extent of Eriophorum mire, but the route has been 
chosen to avoid a central part of this mire which has existing peat erosion and peat 
hagging (H65).  The mire in this area has peat depths of approximately 150cm.  T18 
lies in relatively shallow blanket peat (50-100cm) and T17 is located on a rocky 
outcrop above the mire at H65.   

9.4.4.11 Proposed Site Entrance Access Track 
Two optional site access tracks are proposed: an eastern route and a western route.  
The western route utilises the access track for Beinn Ghlas Wind Farm to the north 
and subsequently would use existing forestry tracks north of Loch Nant to enter the 
Carraig Gheal site at approximately NM 984 236 or NM 989 231.  The eastern route 
follows some existing forestry tracks leaving the B845 just north of Kilchrenan to the 
site entrance at approximately NN 0005 2185.  The track forms part of the Strategic 
Timber Haulage route which the council has already agreed to and will not be 
assessed here.  If used, there will be a need to widen and strengthen existing forestry 
tracks through the plantation forest around Loch Nant. This will include widening of 
existing stream crossings.  Of these, some crossing points are proximate to 
discharge points into either Loch Nant, or other small lochs in the area.  All stream 
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widening points will require careful working practices to protect loch water resources.  
These working practices are discussed in more detail as mitigation measures in 
Section 9.7. 
From the site entrance at NN 0005 2185, the access track follows a westerly route 
skirting a number of small areas of Juncus flushes, to an elevation of approximately 
300m above the un-named loch at NM 9935 2140. In this part of the route, peat 
depths are around 30-100cm (see Figure 15c).  This route avoids close proximity to 
the northern shores of the loch.  From here, the track follows the northern side of the 
valley of the Allt na Maoile, a relatively fast flowing burn with clear waters and a stony 
channel.  The Allt na Maoile in its upper reaches drains a large area of Eriophorum 
mire, with peat depths ranging up to >3m deep. The route follows a relatively narrow 
ridge of land running through this mire (see Hydrology Target Note 8), which is raised 
approximately 4m above surrounding Eriophorum mire, with only one small stream 
crossing point at NN 9860 2085.  North westerly and south easterly looking 
photographs of this route along the ridge are given in the Hydrology Photographic 
Annex (Appendix 9a).   
South west of this, the route crosses two small areas of Juncus flush, with peat 
depths ranging up to 160cm, to reach turbine T1.   

9.4.5 Assessment of Local Domestic Use of Water – both public and private 
supplies 

There are no private water supplies within the boundary of the proposed Carraig Gheal 
Wind Farm.  Although there is believed to be a local public mains water supply for 
Inverinan, Craigloiste and Achachenna on Loch Awe, it is known that two farmhouses at 
Upper and lower Fernoch both abstract water from small springs for their private water 
supplies.  The details of these locations are given in Table 9.1 below. 

Table 9.1:  Details of private water supplies abstracted from springs downstream of the 
proposed Carraig Gheal Wind Farm site. 

NGR of 
property 

Property  Owner  Type and location of 
water abstraction 

NN 0045 1945 Lower Fernoch Donald Leich Small stream at NN 
0035 1955 

NN 0025 1995 Upper Fernoch John Leich Spring at NN 0030 
1995 

No other properties within 3km of the boundaries of the Carraig Gheal wind farm site is 
known to have a private water supply which is abstracted from stream water, spring or 
groundwater borehole.   

9.4.5.1 Assessment of Local Private Water Supplies 
Following discussion with Argyll and Bute Council, GreenPower propose to take a 
precautionary approach and will identify whether there are any non-registered 
domestic water supplies within proximity of the boundary of the proposed wind farm 
development site; particularly to the east and south east. Thereafter it is 
recommended that a risk assessment be carried out. This should be used to assess 
whether there is likely to be any detrimental effect to existing private water supplies 
as a result of the wind farm development, particularly during the construction phase. 
Details of the risk assessment should be submitted to Argyll and Bute Council 
Planning Authority and Environmental Services for approval. The risk assessment 
should: 

• Include details of any mitigation measures or amendments to the 
development required to prevent detrimental effects to domestic water 
supplies; 

• Detail measures to be taken should supply a require temporary or permanent 
replacement;  

• Submit a detailed rapid response plan, to be implemented should a supply 
become adversely affected by the development. This should focus on the 
construction phase of the project.  
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9.4.5.2 Impact Assessment on Local Private Water Supplies 
Although the number and nature of private domestic water supplies may not be 
known in detail, it is possible to say that if further private water supplies exist, they 
will be one of three types:   

• Abstraction from an existing surface water body, most likely an existing 
stream; 

• Spring water; 

• Borehole from ground water.   

It is considered that if further private water supplies exist close to the site boundaries, 
it is highly likely they will be surface water abstractions from streams or springs. 
Although the exact nature of private water supplies in proximity to the Development 
Site are not known in detail, it is still possible to predict the likely impacts that the 
wind farm development might have on these supplies so that robust mitigation 
measures can be devised and put forward as recommendations.  
An assessment of the likely impact on domestic potable water supplies is provided in 
Sections 9.6.2.5 and 9.6.2.6, and mitigation measures are described in Section 9.7. 

9.4.6 Summary of Hydrology Conditions and Sensitive Areas at the Carraig Gheal 
Site 

9.4.6.1 Types of Soils and Peat on Site 
The site consists of hilly and hummocky terrain punctuated by numerous wet and 
deep peat mires and small lochs.  This is superimposed by an almost orthogonal 
pattern of small streams which drain the site to the north east and to the south.  The 
highest summit and plateau areas of the site have developed blanket bog supporting 
mainly heather (Calluna vulgaris) with the numerous wet hollows developing 
predominantly Eriophorum mire vegetation. Much of the higher elevations of the site, 
above 300m, support either hollows of peat deeper than 1m or bare rock outcrops.  
Deep peat conditions can pose hydrological and engineering problems during the 
construction of turbine bases, tracks and cable trenches.  A number of different 
problems can occur when excavating in deep peat, since there is potential for 
excavated pits to act as “sumps”, adjacent areas of peat can become dewatered, 
leading to slumping of the walls of pits, since peat has no inherent strength, and peat 
erosion can occur wherever bare peat is exposed.  These issues are discussed in 
more detail in subsequent sections of this report, particularly the assessment of 
hydrological impacts (Section 9.6). 

9.4.6.2 Assessment of Soil and Peat Erosion at the Carraig Gheal Site 
The main type of erosion taking place at the Carraig Gheal site is the development of 
peat hagging in areas of deep peat, with the subsequent exposure of mineral subsoil 
and underlying rock in places.  The depth of peat haggs in these areas range from 1-
3m, indicating the extent of past erosion processes in these areas.  The most 
extensive area of peat erosion on site is to be found just north of Carn Dearg in the 
south west of the site, at H25 (Figure 18a).  Further areas of peat erosion and peat 
hagging are illustrated on the Hydrology Map (Fig 18a) and are listed in Table 9.2 
below. 
Table 9.2: Main areas of peat hagging and peat erosion within the Carraig Gheal Site 

NGR Description 
NM 982 205 H41 Small area of peat hagging with pools feeding into the 

marshy headwaters of a tributary of the Allt na Maoile 
NM 967 201 and 
NM 966 200 

South east and south west of Turbine T12.  two small areas 
of peat hagging surrounded by flat rock outcrops. 

NM 965 205 H25.  Largest area of peat hagging and pool complex on site, 
immediately north of Carn Dearg. 

NM 964 208 H27.  Area of peat hagging and pool complex feeding into the 
headwaters of the main tributary of the Allt Gleann na h-
Airigh 
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NM 962 207 Small area of deep peat hagging 
NM 964 211 Just south of Carraig Gheal summit, a small area of deeply 

eroded peat hagging, with one area of haggs 3m deep. 
NM 965 213 Area of peat erosion north east of Carraig Gheal summit 
NM 966 213 
and NM 967 
213 

H33. Two areas of peat hagging and pool complexes, 
separated by a narrow rock ridge.   

NM 973 213 H65. Area of peat erosion and hagging leading to the 
headwaters of a tributary of the Allt Gleann na h-Airigh 

NM 977 209 
and NM 979 
210 

H66.  Two areas of pools and peat haggs south west and 
south east of Turbine T9 

Although the primary cause of peat erosion is overgrazing by sheep, leading to 
exposure of bare peat which is vulnerable to both water and wind erosion, areas of 
deep peat hagging are often associated with mire and pool complexes.  Various 
theories have been suggested for the development of peat haggs.  It is likely that 
they are formed as a result of water erosion in the surface (acrotelm) layer of deep 
peat which is more oxidised and relatively more permeable than the waterlogged 
(catotelm) layer of peat below.  Irrespective of their method of formation, further peat 
erosion could easily be exacerbated as a result of construction activities for a wind 
farm, particularly the construction of access tracks and the excavation of cable 
trenches and pits for turbine bases.   

9.4.6.3 Track and Cable trench Crossing Points of Streams and Ditches  
The Carraig Gheal site is drained by numerous small streams, burns, naturally 
formed peat drainage channels, areas of surface water seepage, subsurface ‘pipes’ 
and former artificial drainage ditches.  The wind farm layout and track route has taken 
this into account to minimise the number of necessary watercourse crossing points.  
Despite this, there are at least 17 locations within the Carraig Gheal site where the 
track and cable route crosses a year-round flowing watercourse or route of year-
round peat/mire surface water seepage.  The main locations are listed below in Table 
9.3.   
Table 9.3:  Main locations on the Carraig Gheal site where the track and cable route crosses 
year-round flowing streams, burns, drainage channels, ditches and surface water seepages. 

NGR Description of watercourse crossing point 
NN 001 219 Small tributary of the Berchan River within the Caledonian 

Forest Reserve west of the site entrance. 
NM 986 209 Small burn cutting through rock ridge at H8 to feed the 

headwaters of Allt na Maoile  
NM 982 204 Small surface water seepage, flowing south west from an 

area of Eriophorum and Erica tetralyx wet heath 
NM 981 204 Small stream headwater area which is a tributary of the Allt 

Gleann na h-Airigh 
NM 977 202 Small stream which is a tributary of the Allt Gleann na h-Airigh 
NM 974 199  & 
NM 973 199 

Two small tributaries of the Allt Gleann na h-Airigh 

NM 968 196, 
NM 967 197 & 
NM 965 198 

Three small areas of surface water seepage in flushes flowing 
southwest towards Inverinan Forest 

NM 963 203 Headwaters of a small stream flowing into Loch na Criathraich 
NM 961 208 Surface water seepage 
NM 969 023 Small stream which is a tributary of the Allt Gleann na h-Airigh 
NM 971 205 Small stream which is a tributary of the Allt Gleann na h-Airigh 
NM 972 205 Stream which forms the major tributary of the Allt Gleann na 

h-Airigh 
NM 978 205 Headwaters of a small stream which is a tributary of the Allt 

Gleann na h-Airigh 
NM 978 212 Main stream draining Lochan Dubha and forming the main 

tributary of Allt Gleann na h-Airigh 
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In addition to the above on-site stream crossing points, there are stream crossing 
points which will need to be strengthened and widened along the existing forestry 
track which will be used to access the site.   

9.4.6.4 Types of Hydrologically Sensitive Locations 
Since the major part of the Carraig Ghael site, particularly in the south west, is 
dominated by blanket peat deeper than 1m, there is the potential for there to be many 
hydrologically sensitive areas on site.  In this section generic types of sites which are 
hydrologically sensitive are listed and described.  An assessment is then given in 
Section 9.6.3.1 which identifies specific locations on site which fall into these 
categories. 
Four different types of peat conditions are identified as being hydrologically and these 
are illustrated in Figure 18b for the site.  These are: 

• Areas of wet peat bog and mire; 

• Areas of peat haggs and peat erosion; 

• Lakes, pools and open bodies of water; 

• Areas of flush and moisture seepage through peat. 

These four types of sites have been illustrated as hydrologically sensitive areas in Fig 
18b. The main types are described generally below.   

• Four main burns and their tributaries which drain the upland area. These 
are: the Allt Coire Odhair, the Allt na Maoile, the Allt Gleann na h-Airigh and 
the small, un-named stream in Gleann nan Each;  

• Wet marshy (flushed) areas which are the headwaters of many small burns 
draining the site; 

• Areas of wet and deep peat mire, dominated by Eriophorum sps and Carex 
rostrata; 

• Areas of existing peat erosion and peat hagging. 

All areas immediately adjacent to watercourses, as well as the wet, marshy areas 
feeding headwaters of streams are particularly sensitive to any changes in water 
quantity or water quality.  Key types of problems which could occur in these areas 
include (a) reduced water flows and drought, brought on by the damming of current 
streams or diverting stream waters away from their current courses and (b) soil/peat 
erosion caused by excavation activities, causing sedimentation of freshwaters waters 
and impairment of water quality.  Special working practices, including restricted 
access close to streams, will be adopted to ensure that water courses and water 
resources are protected at all times.  These practices are discussed as mitigation 
measures in Section 9.7 of this report. 
Areas of peat, particularly deep peat areas (particularly those areas where peat is 
>1m deep), as well as wet peat mires, are especially sensitive to changes in soil 
moisture status.  Any practices which could reduce soil water contents and cause 
drought would alter peat condition and result in damage to peat plant communities.  
Again, special construction techniques will need to be adopted to ensure that areas 
of peat are protected from damage due to construction of tracks and cable trenches.  
These practices are discussed as mitigation measures in Section 9.7 of this report. 
All areas of wet and deep peat have very limited strength.  Where subjected to 
increased loading, these types of peat substrates will loose all of their structure, will 
become squashed and will flow under gravity.  Where there is any slight gradient, the 
addition of extra weight on the peat surface, such as might occur if excavated spoil 
was placed on top of wet peat, could cause a peat flow or peat slide to occur.  Peat 
slides consist of peat slurries flowing downhill in liquefied form, with potential to 
damage any downstream watercourses due to dumping of peat and peat sediments.  
Once started, these kinds of erosion events are very difficult to halt.  Thus, prevention 
at the outset is essential.  Special working practices, including restricted access, with 
no deposition of excavated materials close to wet and deep peat bogs and mires, 
should be adopted to ensure that these peat mires are protected at all times and that 
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there is no potential for peat slides to occur.  These practices are discussed as 
mitigation measures in Section 9.7 of this report. 
All areas of existing peat erosion and peat haggs are already in a state of change 
and are likely to be very sensitive to further erosion if there is any change in water 
runoff, excavation activities or exposure of bare peat.  In the main, the practice at 
Carraig Gheal has been to avoid all such areas so that there is little potential to 
exacerbate existing erosion conditions. 
Using these areas of general hydrological sensitivity as a guide, a number of specific 
hydrological ‘constraint’ sites and sensitive sites are identified in Section 9.6.3.1 of 
this assessment.  Constraint sites require special working practices and designs 
which are recommended for these areas as mitigation measures in Section 9.7.  

9.4.7 Hydrological Conditions at the Temporary Construction Compound and 
Proposed Location for the Sub-Station and Control Room 

The location proposed for the temporary construction compound, the permanent substation 
and the control room is close to the site entrance at approximately NM 9985 2180.  This is 
an area of blanket peat with Eriophorum mire in a broad flat hollow, with indicative peat 
depths of between 1 - >3m (see Figure 15c).  This location lies within 300m of a very small 
stream, which, after flowing east and through the forestry plantation north of Maol Beag, 
flows into a small loch created by a dam, then into the Berchan River, which flows into Loch 
Awe just north of Fernoch Hill (at NN 0215 2035).  From the vicinity of the proposed 
temporary construction compound to the exit of the Berchan River into Loch Awe is just 
over 3km.  The distance of the small loch downstream through the forestry plantation from 
the location of the temporary site compound is approximately 700m.   

No on-site borrow pits are proposed and the stone won from required excavations for 
turbine bases and road sections will be reused on site.   

9.4.8 Surface Watercourses and Freshwater Ecology 

9.4.8.1 Description 
Four main streams drain the site of Carraig Gheal Wind Farm development, these 
are: 

• The Allt Coire Odhair, running SW to NE along the northern boundary of the 
site, which is a tributary of the Abhainn Cam Linne just north of the site, 
flowing into Loch Nant less than 1km north of the site;  

• The Allt na Maoile, running SW to NE in the NE corner of the site, which is a 
minor tributary of the Berchan River, which flows into Loch Awe 
approximately 2.5km east of the site;  

• The Allt Gleann na h-Airigh running N-S and draining the central to southern 
part of the site.  It is a tributary of the Abhainn Fionain which flows into Loch 
Awe just south of the village of Inverinan, approximately 3km SE of the 
Carraig Gheal site boundary; 

• The small, un-named stream which flows NW to SE in the Gleann nan Each 
and drains into Loch na Criathraich in the southwest of the site.   

All of these streams and their minor tributaries drain peaty headwaters, in valleys with 
rushy banks, stony channels and clear water conditions.  

9.4.8.2 Water Quality 
None of the streams draining the Carraig Gheal Wind Farm site are routinely 
monitored by SEPA for either chemical or biological water quality characteristics.  
They are not monitored because they have catchments which are less than 10km2 
and have no reported or known pollution pressures.  The Abhainn Camm Linne, into 
which the Allt Coire Odhair flows approximately 300m to the north of the northern 
most corner of the proposed wind farm site, and which flows into Loch Nant, is not 
yet monitored routinely and is currently classified by SEAP as “default Class A1” 
(excellent).  At the end of 2004, a new, 1 in 3 year, ecological monitoring programme 
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will commence on the Abhainn Camm Linne to better characterise its biological 
conditions.  The closest SEPA river quality monitoring point to the proposed Carraig 
Gheal Wind Farm site is on the River Nant as it flows out of Loch Nant at NN 057 
314.  At this point, it is currently classified as Class A1 (excellent).  The SEPA river 
water classification scheme (June 1997) is summarised below (Table 9.5) and given 
in Full in Appendix 9h. 
Table 9.5.  SEPA River Water Quality Criteria for Grade A1 Waters (Chemical) 

Determinand Statistical Unit Concentration 
Dissloved oxygen (% sat)  10%ile > 80 

BOD (mg/l)  90%ile < 2.5 

Ammonium (mg/l)  90%ile < 0.25 

Iron (mg/l)  mean < 1 

pH (pH units) 95%ile 
5%ile 

Upper limit 9 
Lower limit 6 

Soluble reactive phosphorus (ug/l) mean < 20 

The A1 water quality classification indicates that the river can support self-sustaining 
populations of salmonids and will contain sensitive benthic invertebrate species. 
Burns that drain peaty soils supporting heathland and acid grassland are generally 
characterised by a low pH and low levels of nutrients.  This characterises them as 
oligotrophic clear water streams.  It is safe to assume that the four small streams 
which drain the site upstream of the Abhainn Camm Linne and the River Nant are 
also of A1 (excellent) water quality.   
The gravely nature of the bed substrates of the burns draining the site provide good 
rates of water flow and good rates of water exchange through the substrate which is 
necessary for many benthic invertebrates.  In addition, gravely substrates are 
required by trout for spawning.  For this reason, sedimentation of the bed substrate in 
these burns, from surface drainage run-off with high suspended solids (e.g. from 
construction works), or resulting from reduced flow conditions leading to silt 
deposition combined with reduced flushing, could adversely affect the aquatic 
ecology.  

9.4.8.3 Freshwater Ecology 

Aquatic Invertebrates 

No invertebrate data are available for any of the burns located within the 
Carraig Gheal site. The fact that the River Nant has been classified as 
A1 for biological water quality suggests that tributaries upstream also 
support a diverse range of benthic invertebrate species including types 
that are sensitive to water quality conditions. Crossing points are likely to 
cause disruption of the bed substrates and increase sedimentation in the 
area downstream from construction activities. For this reason, it is 
recommended that invertebrate surveys be undertaken of these burns 
prior to commencement of construction. This would provide baseline 
data against which post-construction conditions can be compared. 
Attention would focus particularly on areas proposed for stream crossing 
points associated with the proposed scheme.  

Fish 

The four larger surface water courses that drain the proposed wind farm 
site, namely the Allt Coire Odhair, the Allt na Maoile, the Allt Gleann na 
h-Airigh and the small, un-named stream in Gleann nan Each, are 
potentially good trout streams. 

All of these watercourses are eventual tributaries flowing into either Loch 
Nant or Loch Awe.  Both lochs are oligotrophic (nutrient poor) waters.   
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Bailey-Watts and Duncan (1981) reported the annual range of pH values 
for Loch Awe to be pH 6.7 – 7.1.  Phosphorus concentrations were 
reported by the same authors to be < 10 ug/l.  No sources of pollution, 
siltation, toxic contamination or eutrophication were reported around the 
Loch. 

Loch Nant is primarily a brown trout fishery while Loch Awe is famous for 
its large populations of brown trout, rainbow trout, perch, pike, Arctic 
char, Atlantic salmon and sea trout. It has held the past four records for 
the largest rod caught brown trout in Britain.   

All fishing on Loch Awe is covered by the Loch Awe and Associated 
Waters Protection Order (Statutory Instrument 1992 No 771 (S.79) 
granted in 1992) which is enforced by the Loch Awe Improvement 
Association (LAIA) and its wardens. The aim of the Protection Order is to 
ensure that all fishing is done in a legal manner, to protect all species of 
fish against illegal fishing, to improve existing fish stocks and to enforce 
all laws and by-laws pertaining to fishing and the surrounding shorelines. 
At the end of 2000, the LAIA announced that it had organized the funding 
of a brown trout hatchery for Loch Awe (to be managed by the contract 
development officer whose funding is also covered by the LAIA), as well 
as a habitat improvement scheme in one of the major spawning burns.   

All fishing in the loch is permitted, with the pike permit all year round, and 
trout and other coarse fish from 15th March to 6th October.   

The reaches of the burns in the Proposed Development are   likely to be 
used by brown trout as spawning and nursery areas. They are 
dependent on the availability of suitable gravel deposits which are used 
for spawning. Generally brown trout spawn in the headwaters of small 
tributaries and the fry disperse downstream to repopulate the stream or 
burn. The protection of these gravel areas, and gravel areas further 
downstream on the tributaries, from silt deposition during both 
operational and construction phases of the wind farm will be important. 

The biology of the trout has two implications in terms of works relating to 
the proposed wind farm:  

In relation to in-channel watercourses, works should ideally be 
undertaken during periods outside the trout migration and spawning 
period (October to March). However, this needs to be balanced against 
the fact that any impacts from works are likely to be greater during the 
summer months due to low water flows and reduced oxygen 
concentrations; 

Particular attention should be given in the management of works and 
potential for substrate sedimentation in areas where large gravel 
deposits are present in the upstream areas of the burns.  

These issues are discussed in the impact assessment in Section 9.6 and 
in the mitigation Section 9.7. 

9.4.9 Conclusions on Hydrological Conditions at the Carraig Gheal Site 

A brief summary of the layout for the proposed wind farm is given in this section in relation 
to the site’s hydrological characteristics and sensitivities.  The following conclusions on site 
layout can be made. 

• The track route around the site has been routed to ensure that there are no 
impassable locations; 

• The total track length within the development site is approximately 15.5km.  The 
track route and turbine locations have been sited to avoid, where possible, areas 
of blanket peat, peat mire and deep peat; 

• No turbines are located in any area of deep peat (>1m; 
• Peat depths along track routes are highly variable, ranging from a few cm to over 

3m deep.  However, over 70% of the proposed wind farm (tracks and turbines) 
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lies in relatively shallow peat.  It is estimated that just over 15% of the track route 
lies in peat over 3m deep; 

• A sizeable number of flushes and small burns are crossed by the access track.  
These range in size from not flowing under dryer summer conditions, to as large 
as 3m wide with 0.5m deep permanent channels.  There are at least 17 crossing 
locations which are large enough to be identified from fieldwork prior to carrying 
out a more detailed, pre-construction micrositing exercise; 

• Proposed routes of the access tracks cross a range of slope gradients, but rarely 
up to 12o slope. 

9.5 HYDROLOGICAL IMPACTS METHODOLOGY 
This section describes the methodology used to carry out a hydrological impact assessment of 
the proposed wind farm at Carraig Gheal.   

9.5.1 Methodology for Hydrological Impact Assessment 

There is no generally accepted methodology for assessing hydrological impacts.  The 
method used here is derived from more general environmental impact assessment (EIA) 
methodology, citing specific hydrological examples to illustrate the EIA terminology used. 
There are three clear steps in this impact assessment: 

• Description of the impact; 
• Assessing the scale of impact and the sensitivity of the receiving environment; 
• Determining the degree of significance of the impact. 

Each identified impact will first be described, then its significance will be rated. The 
description provides a qualification of the impact in the context of the site. Although there is 
no methodology specifically applied to hydrological impact assessment that is endorsed by 
the Environment Agency or Scottish Natural Heritage, it is considered that the methodology 
used here is in line with good practice followed in other environmental disciplines and 
provides a robust evaluation. 

9.5.1.1 Impact Description 
The following criteria are considered when describing each impact: 

• Nature of impact – negative or positive, direct or indirect, reversible or 
irreversible; 

• Spatial extent: localised (within a few meters), widespread (over a whole 
catchment); 

• Temporal extent: short term (few days), medium term (months) long term 
(years). 

9.5.1.2 Assessing the Degree of Significance of the Impact 
The rating of an impact is the assessment of its degree of significance. The 
significance of an impact is a direct combination of: 

• The probability of occurrence; 

• The magnitude of change (spatial and temporal); 

• The sensitivity of the receptor or receiving environment. 

9.5.1.3 Assessing the Scale of Impact and the Sensitivity of the Receiving 
Environment 
The scale or magnitude of an impact is a measure of the spatial or temporal extent of 
the effect, such as whether an effect is localised or widespread and whether the 
effect is of short duration or is long term or permanent.  An example of a permanent 
impact is land take, where an area of existing habitat is lost.   
The hydrological sensitivity of the receiving environment is the degree of resilience 
that environment (be it stream, lake or peat bog) has to either resist change or to 
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bounce back from change.  Some examples of sensitivity in the context of site 
hydrology are given below: 

• Low sensitivity: a receiving natural resource or habitat which is either 
already polluted and damaged (e.g. a eutrophic lake, a river contaminated 
with industrial effluents, an area of derelict or contaminated land), or is 
resistant to changes in hydrology (quantity or quality of water), such as a 
very large water body, urban environment with a high proportion of hard 
surfaces, improved, species-poor grasslands); 

• Medium sensitivity: a receiving natural resource or habitat which is only 
moderately resistant to changes in hydrology (quantity or quality of water), 
such as a large lake or river (the size of the water body providing a degree of 
‘buffering’ of any hydrological changes), wetlands such as reedbeds whose 
plants can adapt to changes in hydrology or habitats of only moderate value, 
such as degraded semi-natural grasslands or scrub woodland; 

• High sensitivity: a receiving natural resource or habitat which is valuable as 
a water resource (e.g. for drinking or bathing water), and habitats which are 
vulnerable to changes in hydrology (quantity or quality of water), such as 
salmonid fisheries, oligotrophic water bodies (lochs and streams), acidic peat 
bogs and mires; 

• In this hydrological impact assessment the magnitude of the impact and 
sensitivity of the receiving environment are used to determine the 
consequence of the impact. There are five resultant grades of consequence - 
Low, Med Low, Medium, Med High and High - as indicated below within 
Table 9.6. 

Table 9.6:  Grades of Consequence of Hydrological Impacts 
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Large 
 
(Long term 
(> 3 
months) 
widespread 
(up to 
1km2)) 

Med. Large 
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medium 
extent 
(100m2)) 

Med. 
Small 
 
(1-2 weeks, 
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Medium 
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Low 
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Low  
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Medium 
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Low 
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9.5.1.4 Determining the Degree of Significance of an Impact 
The degree of impact significance is determined from the relationship between 
probability of occurrence and consequence. The probability of an event occurring is 
determined by professional judgement, based on past experience of similar projects 
and environments. There are five grades of probability as indicated below: 

• 0-20% (Low); 

• 20-40% (Med Low); 

• 40-60% (Medium); 

• 60-80% (Medium High); 

• 80-100% (High).   

Using the above probability grades together with the consequence ratings in Table 
9.6 above, the degree of significance of a negative impact is determined from the 
Impact Assessment Matrix given below (Table 9.7). Positive consequences are 
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identified, but not rated.  All positive consequences are identified as opportunities for 
project enhancement, providing added value to the outcomes of the project.    
Table 9.7:  Impact Assessment Matrix (IAM) 

POTENTIAL CONSEQUENCE  

High Med High Medium Med Low Low 

High Major  Major  Major  Moderate  Moderate  

Med High Major  Major  Moderate Moderate  Minor  

Medium Major  Moderate Moderate Minor  Minor  

Med Low Moderate Moderate Minor  Minor  Negligible  

PR
O

B
A

B
IL

IT
Y 

Low Moderate Minor  Minor  Negligible  Negligible  

According to the IAM, only where probability of occurrence is higher than 40% is it 
possible for the significance of the impact to be Major. This is clearly a limitation of 
the technique in cases of catastrophic incidences which have a low or very low 
probability of occurrence.  For this reason, the IAM is used for guidance, with 
professional judgement being used to assess unusual, potentially catastrophic 
events.   
In the IAM, where the consequence is Low (for example, because the sensitivity of 
the receiving habitat is Low, the extent of the effect is small and localised or the 
duration of the effect is short-term), the significance rating is Negligible, Minor or 
Moderate.  Where the consequence is High (due, for example to a particularly 
sensitive receptor, or a widespread and permanent effect), even if the probability of 
occurrence is Medium, the significance rating will be Major.  These relationships are 
illustrated in the impact assessment matrix provided above which indicates how the 
significance ratings are derived.  
It is important to point out that this is not a risk assessment matrix.  Risks are 
associated with incidents; impacts are associated with on-going activities and must 
be managed, through, for example, the implementation of appropriate mitigation 
measures (see Section 9.7).  

9.5.1.5 Impact Significance Rating 
Four ratings of impact significance are derived using the above Impact Assessment 
Matrix (IAM), these being Negligible, Minor, Moderate and Major. They are a direct 
result of the assessment of probability of occurrence and the environmental 
consequence. These four ratings are defined below, with examples to illustrate how 
probability, consequence (which includes the sensitivity of the receiving environment) 
combine as the assessment criteria.   

• Negligible:  An impact, which has a Low to Medium Low probability of 
occurrence (0-40%)[20% would be just low] and has only low potential to 
temporarily and locally alter a receptor considered to be already damaged or 
a receptor which is resistant to hydrological change (eg. canalised, already 
contaminated, urban stream, clay soils with species-poor, improved neutral 
grassland). An impact, which has only very low potential to cause a change 
to surface or groundwater hydrology.  Reversible in the short-term; 

• Minor:  An impact which has a Low to Medium High probability of occurrence 
(0-80%) and has only limited potential to temporarily and locally alter a 
receptor of Low sensitivity (eg. already eutrophic pond, large, fast flowing, 
high discharge river, mature woodland on freely draining soils). An impact, 
which has a low potential to cause a change to surface or groundwater 
hydrology such that water conditions are altered for either (a) a period of time 
of less than one day or (b) a spatial extent of a few 10s of square meters. 
Reversible in the short to medium-term (maximum of 1 week); 

• Moderate:  An impact, which has a Low to High probability of occurrence (0-
100%) and/or has the potential to alter a moderately sensitive receptor (eg. 
mesotrophic lake, mature reedbed) over the short or medium term. The effect 
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could extend wider than the immediate local area. An impact which causes a 
change to surface or groundwater hydrology such that water conditions are 
altered for either (a) a period of time of 1-2 days, with lasting effects over 
several subsequent days or (b) a spatial extent of up to 100 square meters. 
Reversible in the medium-term (1 - several weeks); 

• Major:  An impact, which has a Medium to High probability of occurrence 
(40-100%) and/or has the potential to completely alter a sensitive receptor 
(eg. a salmonid river, an oligotrophic loch or an acidic raised bog/mire). An 
impact which causes a change to surface or groundwater hydrology such 
that water conditions are altered for either (a) a period of time exceeding 
several days, with lasting effects over several weeks/months or (b) a spatial 
extent exceeding several 100s of square meters.  Examples might include: 
flow of water in a river completely interrupted for a > 3–4 days, 
ponding/flooding of water over an area > 20 x 20m for > 1 week, 
sedimentation or other contamination (eg. oil spill) into an upland, clear-water 
river over a period of several days, diversion of water away from a wet peat 
mire, inducing drought and damage to moisture-loving plant communities. 
Possibility of medium to long-term effect, possibly reversible, but if so, only 
over several months or longer. Could be irreversible. 

The rating of the impact is the most important step in the EIA process since it is this 
rating, which is used to assess whether mitigation is required and also to determine 
whether mitigation measures have reduced the impact to an acceptable Residual 
Impact Rating. In this hydrological impact assessment, impacts rated as Negligible 
or Minor are considered to be acceptable. The aim of mitigation measures described 
in Section 9.7 of this report is to reduce all identified impacts to a rating of minor or 
lower.   

9.6 HYDROLOGICAL IMPACTS RESULTS 

9.6.1 Introduction 

This section of the hydrological assessment discusses a number of generic and specific 
hydrological impacts which may result from the proposed Carraig Gheal Wind Farm.  The 
section discusses potential impacts for the construction, operational and decommissioning 
phases of the project. 

The hydrology of peat soils and how hydrology relates to maintenance of mire and peatland 
vegetation communities is fundamental to conserving these habitats.  Thus, the first sub-
section of this part of the report provides an introduction and explanation of how 
disturbance to peat, particularly excavation activities and track construction, can directly 
affect peat hydrology and hence can indirectly affect wet peatland vegetation communities. 
The second sub-section of this part of the report describes the identified hydrological 
impacts during the construction phase of the development.  The third, fourth, fifth and 
sixth sub-sections describe specific locations in the Study Area which are considered to 
be particularly sensitive in the context of hydrology. The seventh sub-section considers 
potential hydrological impacts during the operational phase of the project. The eighth sub-
section considers potential hydrological impacts during the decommissioning phase of the 
project.    

9.6.1.1 Effects of Disturbance on the Hydrology of Peaty Soils and Peatland 
Vegetation Communities 
A number of development-related activities have the potential to cause disturbance to 
peat and peatland vegetation communities. These types of communities include 
blanket peat communities such as heather (Calluna vulgaris) moorland, peat bogs 
and mires dominated by cotton grasses (Eriophorum vaginatum and E. 
angustifolium), wet peat mires dominated by Sphagnum moss species, and wet 
flushed and water seepage areas dominated by Juncus species.  These communities 
are widespread throughout the Carraig Ghael Wind Farm site.   The following two 
sub-sections discuss how the potentially most damaging activities: namely (a) soil 
and peat excavation and (b) track construction, could cause direct effects on peat 
hydrology, resulting in indirect effects on vegetation communities. 
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Direct effects of excavation on the hydrology of peaty soils 

The major part of the Carraig Gheal site consists of blanket peat and wet peat mire 
supporting heather moorland dominated by Calluna vulgaris and bog vegetation, 
dominated by bog cotton (Eriophorum vaginatum) and Sphagnum mosses.   Smaller 
areas of the site support rush flushes where water seepage occurs. 
This section of the hydrological assessment describes the types of direct impacts that 
excavation activities could have on the hydrology of the peaty soils on which these 
vegetation communities thrive.   
Peat substrates provide physical conditions which are very different from mineral 
soils for two prime reasons:  (a) peat materials have very little strength and can bear 
very little loading or compression and (b) saturated hydraulic conductivities are 
extremely slow, almost appearing to be zero.  
In rushy flushes, and to a much lesser extent in blanket peat, a dominant direction of 
water flow may be discernible but rates of hydraulic flow are extremely slow. In 
undisturbed peat, water movement is, for all intents and purposes, static. This 
changes when artificial ditches or drainage pipes are cut through peat. Drains and 
ditches impose an artificial hydraulic gradient, which causes water from surface peat 
to drain away. This drainage influence can extend several tens of metres from an 
excavated pit, ditch or drain.  The following sections describe the types of 
hydrological changes which can occur in peat when artificial drainage occurs. 
When working in peat a range of potential drainage and erosion problems could be 
encountered during and after the excavation of turbine bases, access tracks and 
cable trenches.  These include: 

• Excavated pits in peat (eg. turbine bases) act as sumps, draining water from 
surrounding areas of peat - whether shallow or deep. Surrounding peat dries 
out and accumulated water in the pit must be pumped out before 
construction can begin and during construction as more water accumulates. 
In addition, peat has very little strength. Slumping of peat edges occurs very 
easily, resulting in erosion and sedimentation; 

• Placing heavy loads on wet peat, leading to peat slides e.g. dumping of 
excavated spoil or laydown of construction materials on even shallow 
gradients; 

• Severing of hydrological flow paths through peat, resulting in upstream 
flooding and downstream drying; 

• Creation of new drainage routes - due to cutting through virgin peat to create 
cable trenches. This could result in excessive drainage at the time of 
construction and/or impaired drainage and upstream flooding once trenches 
have been backfilled. 

To prevent the above problems, the site layout at Carraig Ghael has avoided locating 
turbines, tracks and cable routes in the majority of the areas of deep peat mire.    
The low hydraulic conductivity rates in peat mean that, in their undamaged state, 
peats virtually never dry out. When peats are exposed, different kinds of peats dry 
out in different ways but when dried, all become hydrophobic with time. Once peat 
dries out it is practically impossible to rewet in an effective way for ecological 
restoration. Thus, during construction activities, such as earthworks, it is vital to 
maintain peat wetness at all times. Any operation which would enhance flow rates, 
such as the deepening of existing artificial ditches, or digging new trenches (such as 
those for the cables) or excavating pits for turbine bases, could be detrimental for 
peat ecology in the near vicinity. 
Where tracks and cables must cross areas of rush flush or peat mire, it has been 
recommended that the narrowest crossing points are chosen and existing 
engineering techniques for preventing the severance of hydrological routing be 
adopted.  These techniques involve culverting or cross-track through-drainage where 
a discernable flow is observed.  The use of a “floating” track technique may be 
required elsewhere where the peat is deep and conditions are particularly wet. In 
each identified location, mitigation design characteristics should be discussed with an 
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experienced soil/peat hydrologist prior to construction.  These issues are dealt with in 
more detail in the mitigation section of this chapter (Section 9.7).   
Major parts of the Carraig Gheal site consist of deep peat soils which are vulnerable 
to fragmentation and dewatering, resulting in erosion. Severance of hydrological 
flows through the peat can lead to drying out of the peat, peat erosion and damage of 
peat communities, particularly bog communities and blanket peat. In deep peat, it is 
likely that any excavation would cause slumping and dewatering over a greater 
extent than in shallow peat.  

9.6.1.2 Indirect effects of excavation on peatland vegetation communities 
Direct effects of excavation activities on site hydrology are likely to produce indirect 
effects on plant communities, which are dependent upon the maintenance of the 
correct hydrological regime. This may in turn have effects upon faunal species, which 
rely on peatland vegetation, particularly invertebrates.  Indirect effects on plant 
communities might include dewatering and desiccation, inundation and flooding, 
peat/soil erosion which removes the vegetation substrate or deposition/sedimentation 
which dumps eroded material on top of and smothers existing vegetation. 
The significance of indirect effects of changes in the hydrology of a site depends 
upon a range of factors, including the type of peat present, its degree of humification, 
the particular plant species present, the size of the habitat and if sheep grazing levels 
change. On the Carraig Ghael site, the areas of wet peat bog/mire containing 
Eriophorum with Sphagnum mosses, the blanket peat supporting Calluna vulgaris, 
deer grass (Scirpus cespitosus) and Sphagnum and the acid flush communities such 
as those supporting Juncus species and are the most sensitive to this type of impact. 
The proposed site layout shows that all turbine locations and tracks are located well 
away from the vast majority of areas of deep peat and Eriophorum bog.  

9.6.1.3 Specific effects of track construction on the hydrology of peaty soils 
It is likely that a minimum of three basic types of track design will be used on the site.  
These include: 

• Cut tracks on rock substrates; 

• Cut and fill tracks on slopes; 

• Floating roads on deep peat and mire with little or no cross slope/gradient. 

Outline designs for these types of tracks are provided in the document Carraig Gheal: 
Proposed Development, summarised in Chapter 3 and repeated in full in Appendix 1 
of this Environmental Statement. 
Each of the track types is likely to have different direct and indirect effects on the 
hydrology of peats and peaty soils.  Theoretically, cut, or cut and fill tracks on rock 
substrates are likely to have the least direct impact on peat and site hydrology.  
These types of tracks could, however, have indirect effects on both peat and site 
hydrology through activities such as the dumping of excavated rock onto peat or the 
runoff of sediment from excavations, with resultant deposition on peat.  There may 
also be a higher proportion of flashy surface runoff from cut rock surfaces that from 
shallow peat or mineral soils over rock.   
Tracks cut into slopes are likely to cut into mineral soils or deposits, surfaced with 
peat horizons of different depths.  These are potentially vulnerable sites since natural 
routes for the most rapid hydrological throughflow in soils with shallow surface peat 
horizons is along the boundary between the mineral soil and surface peat.  An 
excavation through such an area, exposing this mineral soil/peat boundary, could 
exacerbate the discharge from throughflow, and potentially enhance erosion at the 
boundary. There is also the potential for surface runoff from the track to erode soils 
and peat on the downslope side of the track.  
Floating tracks are used in areas of deep peat and mire habitats.  They involve the 
use of geogrid material, laid directly on top of undisturbed peatland vegetation, 
without excavation or cutting through the peat.  A sandwich of geotextile and 
aggregate laid on top of the existing peat vegetation (usually heather), provides the 
strength to support heavy vehicles while preventing compression of the peat beneath 
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and resultant sinkage of the track. Floating tracks need to be custom designed to suit 
the hydrological conditions of each site.  Cross-track drainage is provided via drain 
pipes built into the geogrid sandwich to assist hydrological continuity from one site of 
the track to the other.  If not designed or built correctly, the types of adverse effects 
which could be caused by the use of floating tracks include: compression and 
slumping of peat, interruption of hydrological flows within the peat causing ponding at 
the upstream side of the road and production of extruded peat slurries due to peat 
compression which leads to peat erosion or subsidence of the track, etc. 
To ensure that there is no excavation of the peat in the vicinity of floating tracks, 
cables will be located in ducting and built into the batters at the sides of the floating 
tracks in these locations. 

9.6.2 Types of Potential Hydrological Impacts during the Construction Phase 

In this section, a number of construction activities have been identified which have the 
potential to cause hydrological impacts.  These include: 

• Excavation of pits, trenches and turbine foundations which sever and alter 
hydrological routing and drainage through peaty soils, particularly deep peat; 

• Construction of tracks which cut across wet peaty areas, particularly deep peat, 
altering their hydrological integrity; 

• Construction of stream crossing points, potentially severing water flows and 
generating sediments which could (a) clog and coat the gravel present on stream 
channel beds, thus damaging the habitat for fish spawning and (b) adversely 
affect the quality of domestic water supplies; 

• Generation of dust caused by track construction, excavation of rock or rock 
crushing; 

• Laydown, dumping of construction materials or excavated spoil on any areas of 
wet and deep peat; 

• Laydown, dumping or depositing of construction materials, including 
cement/concrete on wet peat and marshy vegetation communities, in streams or 
in the headwaters areas leading to streams; 

• Spillages of fuels or chemicals, such as cement, into streams or areas close to 
banks or headwaters of streams, causing water pollution which could adversely 
affect (a) freshwater ecology and fisheries and (b) private domestic water 
supplies. 

An impact can only be identified if there is an interaction between a construction activity 
and a sensitive element of the receiving environment.  Thus, the hydrological impact 
assessment process for the construction phase starts with the production of the Interaction 
Matrix (Appendix 9c) which identifies project activities on the y-axis and sensitive elements 
of the receiving environment on the x-axis. Where a potential interaction has been 
identified, the cell is shaded.  The interaction identified by each shaded cell is then 
assessed to determine whether there is a true hydrological impact. If so, a number is 
allocated to the cell to indicate which impact it refers to in the text and in the Impact 
(Appendix 9e) and Mitigation (Appendix 9f) Tables. 

Several interactions cause similar impacts and these have been assessed as a single 
impact in the following text. Thus, seven impacts are identified during the construction 
phase in the Interaction Matrix (Appendix 9c).  Identified impacts during the construction, 
operation and decommissioning phases of the project are listed in Appendix 9e, parts (a), 
(b) and (c) respectively.  In these tables, each impact is described in terms of the causal 
project activity and the element of the receiving environment which is impacted.  The 
numbers against the construction (C), operational (O) and decommissioning (D) activities in 
Appendix 9e correspond with those interactions identified in Appendix 9c. 

Seven types of potential hydrological impacts have been identified at the Study Site which 
could result from construction activities related to the project.  These are: 

1. Impacts on amount of ponded water, groundwater table levels and stream 
water quantity (and hence freshwater biology and ecology), caused by 
construction of tracks, turbine bases, hard standings (such as the substation 
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and laydown areas), cable trenches, excavation of borrow pits, use of water 
for machine and vehicle washing and the dumping of construction wastes; 

2. Impact on soil moisture storage, water movement in peat and on the integrity 
of the peatland vegetation community and rushy stream headwater areas 
caused by the construction of turbine bases, tracks and cable trenches; 

3. Impact directly on soil and peat resulting in soil erosion, caused by 
construction of tracks, turbine bases, hard standings (such as the substation 
and laydown areas) and cable trenches; 

4. Impact on wet peat on or close to a topographic gradient, causing it to be 
compressed, lose its strength and cause a peat slide, caused by loading on 
top of wet and soft peat.  Loading could be caused by dumping of excavated 
spoil (construction of turbine bases or tracks) or laydown of construction 
materials; 

5. Impact on the quality of stream water and resultant impacts on freshwater 
ecology, including fisheries, caused by construction of access tracks, cable 
trenches, excavation of borrow pits, use of water for vehicle washing and 
concrete mixing, crushing of rock, generation of dust from construction 
activities (particularly tracks), drainage and runoff from all construction 
activities, including tracks, hardstandings and cable trenches, accidental 
spillages of fuels or chemicals; 

6. Impact on the quantity and quality of private domestic water supplies caused 
by construction of access tracks, cable trenches, use of water for vehicle 
washing and concrete mixing, crushing of rock, generation of dust from 
construction activities (particularly tracks), drainage and runoff from all 
construction activities, including tracks, hardstandings and cable trenches, 
accidental spillages of fuels or chemicals; 

7. Impact on peatland and mire vegetation communities caused by accidental 
spillages of fuels and other chemicals, such as cement and alkaline waters. 

Each of these issues is discussed below and summarised in Part (a) of Appendix 9e. 

9.6.2.1 Impacts on amount of surface ponded water, water table levels and stream 
water quantity (including freshwater ecology and fisheries) 
There is the potential for a range of construction activities to cause localised ponding 
of surface water, localised alterations to the groundwater table level and to alter soil 
water discharges and hence stream flows directly.  In particular, the construction of 
tracks, turbine bases, hard standings (such as the substation and laydown areas), 
and cable trenches could disrupt and re-route water flows within peaty soils, leading 
to localised ponding in some areas and de-watering in others. This could result in 
changes in water flows in nearby streams due to interruption or diversion of 
throughflow away from headwaters. Construction of new tracks and the 
widening/strengthening of existing forestry tracks, particularly at stream crossing 
points, have the potential to alter stream water discharges directly.  

Impact of excavation activities on disruption of peat water flows, and 
altered stream water quantities: 

Description of Impact:  negative, direct, localised, temporary 

Sensitivity of the receiving environment:  high 

Magnitude of change:  medium small 

Probability:  medium 

Significance:  Moderate 

Only one construction activity - construction of stream or ditch crossing points, might 
have any possibility of causing a temporary interruption of stream flow downstream of 
a crossing point.  There are at least 17 locations within the Carraig Gheal Site and 
several locations on the existing forestry track leading to the site where the track and 
cable trench must cross a small burn or ditch with significant year-round flow. These 
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locations are listed in Tables 9.3 and 9.4, Section 9.4.6.3.  However, the probability of 
complete interruption of stream discharge is zero since the proposed method of 
construction involves insertion of a culvert as a first step and there is no need to 
interrupt water flow for this operation. Thus there would be no impact on stream or 
ditch water flows due to construction of stream crossing points.  
If water for vehicle washing in the temporary site compound is abstracted from either 
the upper reaches of the small stream at the site entrance or from Allt na Maoile 
(both streams eventually flow into Berchan River within the Caledonian Forest 
Reserve), this abstraction will cause small reductions in water discharges 
downstream.  This impact is negative and direct, causing a very local effect which will 
be of short term duration.  There is a medium probability that this impact will occur 
and, given the high sensitivity of the receiving small streams, the impact is of 
Moderate significance. 

Impact of abstraction of water for vehicle and equipment washing on 
stream water quantity: 

Description of Impact:  negative, direct, localised, temporary 

Sensitivity of the receiving environment:  high 

Magnitude of change:  medium small 

Probability:  medium 

Significance:  Moderate 

There is also the potential for construction materials or wastes to be accidentally 
dumped, impacting on stream water quantities.  Where rock or construction wastes 
are dumped, particularly on peaty soils, there is the potential for surface water 
ponding to occur.  If rock or construction wastes are dumped in streams or on stream 
banks, there is the potential for stream discharges to be restricted and for flows to be 
reduced. This impact is negative, direct and localised but could be of medium term 
duration, of the order of months or weeks rather than days.  There is, however, a low 
probability that this impact will occur and hence the impact is only of Minor 
significance. 

Impact of dumping rock or construction waste on stream water quantity: 

Description of Impact:  negative, direct, localised, temporary 

Sensitivity of the receiving environment:  high 

Magnitude of change:  medium  

Probability:  low 

Significance:  Minor 

9.6.2.2 Impact on soil moisture storage, water movement in peat and on the 
integrity of the peatland vegetation community and rushy stream 
headwater areas. 
Bog and blanket peat vegetation, particularly bog cotton (Eriophorum vaginatum) and 
Sphagnum moss species, as well as Juncus and Polytrichum marshy grassland 
communities, are dependant on wet soil/peat conditions throughout the year for their 
health and vigour. Where the soil/peat substrate dries out for any extended period of 
time, even as short as several weeks, these plants cannot survive and the community 
is likely to die. There is the potential that construction of turbine bases, access tracks 
and cable trenches could cut through blanket peat and mire, divert soil moisture away 
from blanket peat and mire vegetation communities and hence adversely affect their 
survival.  There are many extensive areas of blanket peat vegetation communities 
and smaller areas of peat mire and rushy flush vegetation communities across the 
site.  Examples of all of these will be crossed in places by the access track and cable 
trench.  Particular locations where wet peat mire and rushy flush are crossed by the 
access track and cable trench include those listed in Table 9.8 below.  Locations are 
identified in Table 9.8 using National Grid Reference location and hydrological Target 
Notes from Figure 18a: 
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Table 9.8.  Wet mire and flush locations crossed by the track and cable trench 
 
Hydrological 
Target Note 

NGR Description 

H3 NM 993 216 A small valley flush north of the loch which forms part 
of Allt na Maoile 

North East of 
H9 

NM 985 207 A small valley flush draining into the Eriophorum mire 
complex a t the head of the Allt na Maoile valley 

H11 NM 982 204 An Eriophorum mire with Erica tetralyx, where peat is 
>1m deep, at the head of a small burn flowing South 
West 

H12 NM 981 204 An Eriophorum mire forming the headwaters of a 
tributary of the Allt Gleann na h-Airigh 

South of H15 NM 977 202 Eriophorum and Juncus mire feeding seepage water 
into a tributary of the Allt Gleann na h-Airigh 

H20 and H22 NM 968 196, 
east of this 
at NM 967 
197 and at 
H22, at NM 
965 198 

A series of wet, south-westerly flowing seepages in 
small valleys dominated by Eriophorum and Juncus 

South of H36 NM 972 205 Marshy riparian areas bordering the upper reaches of 
the Allt Gleann na h-Airigh 

South of H28 NM 961 208 Wet flush draining south west from an area of 
Eriophorum mire and pool/loch complex 

South west of 
H34 

NM 969 209 Narrow western section of Eriophorum mire which 
extends form south of Carraig Gheal to rocky outcrop 
west of Lochan Dubha 

South of H62 NM 975 213 Eastern limb of a larger area of Eriophorum mire 
whose western section is eroded into a series of peat 
haggs 

A few areas of blanket peat will be affected by the excavation of turbine bases; 
although none of these is on peat deeper than 1m.   
Areas of wet peat and mire communities such as those described above could be 
affected by road, trench or turbine construction.  In these areas, peat drainage could 
be enhanced, resulting in drying out of the peat, leading to desiccation of peat and 
mire plant communities. This effect would be an indirect, negative impact with 
localised and medium to long-term effects on peatland plants such as Sphagnum 
mosses and bog cottons. Although the effects are likely to be relatively localised 
around each area of wet peat or mire in the specific locations described above, over 
the whole site, this impact could extend over areas totalling 100s of square meters.  
While this appears to be a large area, any impact will be confined to the footprint of 
wind farm activities on the site.  The footprint area of the whole site is very small, 
amounting to less than 2% of the site.  The proportion of deep and wet peat habitat 
that will be affected is also very small, amounting to, at most, around 1% of this 
habitat. The site layout (see Figure 2: Site Plan) has been designed to avoid as many 
areas of wet peat and mire as possible and to avoid deeper (>1m) areas of peat.   
In all, these effects, due to excavation of turbine bases, tracks and cable trenches is 
a negative impact whose probability of occurrence is medium high.  Since the 
sensitivity of receiving habitats is also medium high, the resultant impact is 
considered to be of Major significance. 
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Impact of construction on wet peat and mire vegetation communities: 

Description of Impact:  negative, indirect, localised, temporary 

Sensitivity of the receiving environment:  high 

Magnitude of change:  medium large 

Probability: medium high 

Significance:  Major 

There is also the potential for rock and construction wastes to be dumped directly on 
peatland or marshy vegetation, causing direct, localised damage to vegetation, 
interruption of soil moisture flows within the peat and indirect damage to areas of wet 
peatland vegetation and marshy areas nearby.  There is a low probability that these 
types of impacts will occur and hence the impact is only of Minor significance.   

Impact of dumping rock or construction waste on peatland and peat 
vegetation communities: 

Description of Impact:  negative, direct, localised, temporary 

Sensitivity of the receiving environment:  high 

Magnitude of change: medium small 

Probability: low 

Significance:  Minor 

9.6.2.3 Impact on soil and peat, resulting in erosion and peat slides 
There is the potential for construction activities in areas of blanket peat, particularly 
the excavation of cable trenches, but also construction of tracks, hard standings and 
the excavation of turbine bases to cause both peat erosion due to dewatering, and 
soil erosion. There is the potential for there to be peat slips or slides at the Carraig 
Gheal Wind Farm Site since areas of blanket peat on site are extensive, with areas of 
deep blanket peat (depths >3m) on hill slopes or summits where downslope erosion 
is a risk. In addition, a number of peat erosion and peat hagg areas have been 
mapped on site (see Fig 18a and Table 9.2 in Section 9.4.6.2), indicating that peat 
fradmentation has occurred in the past and that peat erosion is an active process on 
site. 
The Wind Farm has been designed so that no turbine location lies in any area of peat 
deeper than 1m, or in any area where there is existing peat erosion and peat 
hagging.  In addition, turbine locations have been chosen to avoid slopes with 
gradients steeper than a few degrees.  The track and cable route has also been 
chosen to avoid all areas where there is existing peat erosion or peat hagging and to 
minimise the number of locations where the peat depth is > 3m.  Despite these 
precautions, there are several areas where there is the potential for peat erosion to 
occur. 
The probability of occurrence of peat and soil erosion related to track construction is 
medium high.  This is because the process exposes bare earth and peat. 
The value of the receiving environment varies from medium (mainly heather 
moorland on blanket bog, and smaller areas of peat mire, dominated by Eriophorum), 
to medium low (Juncus flush and marshy, acid grassland). Every stretch of track, cut 
into a hillside which has a gradient of a few degrees, has the potential to generate 
small scale peat erosion. The magnitude of likely effect could thus be relatively large, 
extending along all lengths of track which are cut into slopes.  There is to be around 
15.5km of track within the Wind Farm Site and approximately two thirds of this 
(around 10km) negotiates gradients of a few degrees or more, or is adjacent to 
slopes of a few degrees or more. If we assume that 75% of this figure (7.5km) 
negotiates blanket peat or areas of peat at least 1m deep [because the cut and fill 
road design (including the cable trench) has a depth of 80cm], then there could be 
around 5.6km of track and cable trench excavations with the potential to generate 
small scale peat erosion.  From the above assessment, the magnitude of this impact 
(soil and peat erosion as a result of track construction)  is potentially medium large to 
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large over the whole site.  Using the most valuable of the habitat types for this 
assessment (heather on blanket bog and mire vegetation), the significance of this 
impact is Moderate to Major. 

Impact of excavation activities (including track construction) on soil and 
peat erosion: 

Description of Impact:  negative, direct, localised, temporary 

Sensitivity of the receiving environment:  medium high 

Magnitude of change:  medium large 

Probability: medium high  

Significance:  Moderate to Major 

Where there are wet and deep peat mires on or close to even the slightest 
topographic gradient of only a few degrees, there is the potential for certain project-
related activities to cause peat compression, liquification of peat and peat slides to 
occur.  The types of project activities which could trigger peat slides include the 
dumping of heavy excavated spoil or the laydown of heavy construction materials on 
wet, deep peat.  This impact is negative and could be direct as well as indirect, 
causing deposition of peat sediments downslope/downstream and possibly adversely 
impacting on stream water quality.  Depending on the exact location and type of peat 
mire, the magnitude of impact is potentially medium to medium large.  The value of 
the receiving environment varies from medium (peat vegetation communities) to high 
(freshwater streams).  The probability of occurrence of peat slides is medium, due to 
the number of locations on site where such an effect (even small in scale) could 
occur.  Taking the more valuable habitat rating (freshwater streams) for this 
assessment, the significance of this impact is therefore Moderate to Major. 

Impact of dumping spoil or laydown of materials on generating peat slides: 

Description of Impact:  negative, direct/indirect, localised, irreversible 

Sensitivity of the receiving environment: high 

Magnitude of change:  medium to medium large 

Probability: medium 

Significance:   Moderate to Major 

9.6.2.4 Impact on the quality of stream water and resultant impacts on freshwater 
ecology, including fisheries,  
The streams described in Section 9.4.8 (Allt Coire Odhair, Allt na Maoile, Allt Gleann 
na h-Airigh, as well as numerous smaller, un-named streams) are clear water 
streams, with stony channels. There is the potential for wind farm related construction 
activities, particularly the construction of new track and associated stream crossing 
points, turbine bases and cable trenches, to cause sediment runoff into streams and 
hence to impair water quality and adversely impact freshwater biology, including 
fisheries. There is also the potential for waters used for vehicle washing in the 
temporary site compound and for dust generated by rock crushing and construction 
activities to enter stream waters (either the un-named stream at the site entrance or 
Allt na Maoile) and to adversely affect water quality. Such sedimentation effects could 
adversely affect freshwater ecology downstream. Sedimentation of bed gravel 
substrates can have an adverse effect on trout reproductive success since they 
require clean gravel for spawning. In addition, loss of water flow through gravely bed 
substrates leads to lower dissolved oxygen concentrations and reduced egg survival.  
There will have been adverse water quality impacts on all burns both in the past and 
currently during high storm events and winter meltwater conditions. Local freshwater 
ecology has survived these effects, and oligotrophic stream conditions are readily 
maintained as long as there are no external chemical inputs. A worst-case scenario 
would be that track construction, stream crossing construction and turbine 
construction for the proposed wind farm would cause impacts on watercourses which 
would be similar to those which routinely occur during storm events. New techniques 
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for construction, careful attention to environmentally-friendly working practices during 
the construction period, the use of stretches of existing forestry/farm track for the 
access to the site and the layout design to incorporate the minimum number of new 
stream crossing points will minimise impacts (these mitigation measures are 
discussed in Section 9.7).       
It is likely that where existing forestry tracks are used for access to the site, they will 
need to be widened to support heavy construction plant for the turbines. There is thus 
the potential that track widening activities and associated reconstruction of existing 
stream and drainage ditch culverts could interrupt stream flows, cause ponding and 
flooding and could also cause soil erosion, resulting in sedimentation of any nearby 
watercourses. In addition to construction activities, the dumping of rock or 
construction wastes near to or into streams could adversely affect water quality.  
The use of the temporary site compound for vehicle and machinery washing will 
result in the need to discharge washing water, probably to the un-named small 
stream close to the site entrance, or to Allt na Maoile.  Discharged waters are likely to 
be sediment-laden and could also contain spilt fuels, oils and grease.   If discharged 
directly into either of the above small burns, these waters have the potential to cause 
an adverse impact on water quality which could damage freshwater ecology, 
including fisheries.    
The impact of wind farm-related sedimentation and alteration of water quality on 
stream ecology is likely to be localised, within a few tens of metres of the activity, and 
of relatively short duration (of the order of days or weeks at the most).  Because of 
the high sensitivity of the receiving habitat (all clear water streams draining the site, 
and particularly Allt na Maoile) this impact (sediment discharge) is of Major 
significance despite the short-term nature of the impact, since the probability of 
occurrence is high and cumulatively the effects could occur in several different 
locations. 

Impact of sedimentation runoff into streams and effects on freshwater 
ecology, including fisheries: 

Description of Impact:  negative, direct, localised, temporary 

Sensitivity of the receiving environment:  high  

Magnitude of change:  medium small 

Probability: high 

Significance:  Major 

There could be spillages of fuels from vehicles or storage tanks, or spillages of other 
materials, which have the potential to contaminate soil and nearby water bodies.  
This type of impact is likely to be localised and of short duration. However, its impact 
will depend on what type and how much material is spilled.  If a large quantity of fuel 
is spilled directly into a clear-water stream, the impact would be of major importance 
because it would have a widespread effect (downstream) and would alter the 
freshwater ecology completely. Similarly, if concrete or alkaline waters were spilled 
into a clear-water stream, they would have a widespread effect downstream and 
would have a serious impact on freshwater ecology. Thus, according to the Impact 
Assessment Matrix (Table 9.7), a spillage would be classed as being of Moderate 
significance, despite the low probability of occurrence.  This is a case where 
professional judgement is invoked.  This indicates that the impact of a large spillage 
of fuel of chemical on a freshwater stream is likely to be of Major significance.   
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Impact of accidental spillages of fuels and other chemicals, including 
concrete or alkaline waters, into streams and effects on freshwater 
ecology, including fisheries: 

Description of Impact:  negative, direct, localised, temporary 

Sensitivity of the receiving environment:  high  

Magnitude of change:  could be small to large 

Probability: low 

Significance:  Minor to Major 

9.6.2.5 Impact on the quantity and quality of private domestic water supplies  
There is one geographical area, with two private water supplies which lie downstream 
of the wind farm development at Carraig Gheal.  These lie in to the east of the site at 
Upper and Lower Fernoch (see Table 9.1).  
It is already known that the water supplies for these locations are abstracted from a 
small spring and a small burn respectively, both of which rise east of (outside) the 
Nant Hydro-electric Power Scheme ‘aqueduct’.   
On first inspection, a number of development–related construction activities could 
have the potential to impact on private domestic potable water supplies. Potential 
impacts could include permanent or temporary interruption to water quantity or 
permanent or temporary impairment of water quality. However, there are two key 
factors which combine to make the  of any adverse impact zero.  These are: 

1. The distance of private water abstraction points from any proposed wind farm 
activity (over 1.25km as the crow flies and over 1.75km downstream on the Allt 
na Maoile); 

2. The fact that the spring and stream from which waters are known to be 
abstracted rise outside the project boundary and beyond the Nant Hydro-electric 
Power Scheme ‘aqueduct’ which effectively cuts off all surface water discharges 
from the Carraig Gheal site to the south east (see explanation of its operation in 
Section 9.4.2).   

Around the boundaries of the Carraig Gheal site, all surface water runoff is captured 
to the south and east by the upper reaches of the small stream in Gleann nan Each, 
the Allt Gleann na h-Airigh or the Allt na Maoile.  All of these streams are 
subsequently intercepted by the Nant Power Station Hydro-electric ‘aqueduct’ and 
hence do not flow south and east beyond the eastern most extent of the aqueduct.     
In conclusion, it is considered that there is no possibility whatsoever that any 
construction activities on the Carraig Gheal site, including the construction of access 
tracks, cable trenches, use of water for washing of vehicles and machinery, crushing 
of rock, generation of dust from construction activities (particularly tracks), drainage 
and runoff from all construction activities, including tracks, hardstandings and cable 
trenches, as well as incidental spillages of fuels or chemicals, could cause any 
impact on known domestic water supplies. 
The possibility  that there may be other, as yet, unidentified private water supplies 
which are within 1-3km of the boundaries of the proposed Wind Farm Site has not 
been ruled out.  If other private water supplies are identified, there are potentially two 
types of negative impacts which could result from construction activities.  These are: 

• Temporary interruption or permanent loss of water supply (adverse effect on 
quantity of water); 

• Temporary inputs of silt and sedimentation (adverse alteration of water 
quality). 

Each of these is considered below. 

Potential impact on domestic water quantity and quality 

Although only the construction of stream or ditch crossing points could 
have the potential to cause a temporary interruption of stream flow, the 
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probability of this happening is predicted to be zero. This is because the 
proposed method of construction involves insertion of a culvert as a first 
step and there is no need to interrupt water flow for this operation. There 
would be no impact on stream or ditch water flows due to construction of 
stream crossing points. For the same reason, there would be no impact 
on stream water flows during the widening of existing crossing points. 

There is the potential for construction of stream crossing points to 
generate sediments, which could adversely affect the quality of potable 
water supplies.  Since river sediments are lifted prior to the insertion of 
the culvert, followed by aggregate fill material placed and river sediments 
replaced to secure the bed of the culvert, it is likely that sediments will be 
released into the watercourse during these operations.    

Theoretically there is the potential that runoff waters and soil/peat 
throughflow waters could be diverted away from their current drainage 
routes via new cable trenches adjacent to wind farm access tracks. If 
these effects occur they are likely to be direct and very localised. While it 
is possible that such drainage effects could cause localised impacts on 
wet blanket peat vegetation, it is very unlikely that the effect would 
substantially influence stream water discharge volumes.  

There is the possibility that water will be abstracted from the small un-
named stream, just inside the forestry boundary at NN 001 219 or from 
the Allt na Maoile at NN 000 216 for use in vehicle and wheel washing on 
the temporary construction compound.  It is also possible that used 
washing water could be discharged back into either of these streams 
after use.  These activities have the potential to adversely affect water 
quantities and quality in these two streams and hence affect private 
water supplies if any exists downstream of these activities.   

There is the potential for fuels to be spilled either from vehicles or heavy 
machinery used on site during construction activities. If such a spillage 
occurred close to a watercourse, for example on a track which could 
drain into a watercourse, there would be an adverse impact on stream 
water quality.  Again there would be a theoretical possibility that this 
could cause an impact on a distant private potable water supply if it was 
abstracted from downstream.   

While theoretically the above activities could adversely affect private 
water supplies, in reality, no private water supplies are known to use any 
of the streams which drain the south and eastern part of the site. In 
addition, all of these streams are tributaries of either the Allt Gleann na 
h-Airigh in the south, the Allt na Maoile, or the Berchan River in the east, 
all three of which are intercepted by the Nant “aqueduct”, approximately 
600m beyond the site boundary.    

For the reasons stated above, we believe that there are no negative 
impacts on private waters supplies due to the construction of the wind 
farm at Carraig Gheal.   

Despite the arguments presented above, details are given in Section 9.7 
of the precautions which are recommended be taken to ensure that 
replacement water supplies are made available in the very unlikely event 
that any downstream private water supplies are adversely affected.   

9.6.2.6 Impact of accidental spillages of fuels and other chemicals on wet peat and 
mire vegetation communities 
There is the potential that accidental spills and leaks of fuels as well as other 
chemicals such as concrete and alkaline waters could be spilled directly onto 
oligotrophic and acidic vegetation communities.  This would damage or destroy these 
communities, depending on the scale of the spillage.   The impact is direct, localised 
and potentially long term.  The value of the receiving habitat is medium to high and 
the extent of the impact could be small to medium.  Although the probability of 
occurrence is low, the damage could be large, depending on the scale of the spillage.  
Thus, the resultant impact is likely to be of Negligible to Moderate significance. 
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Impact of accidental spillages of fuels and other chemicals, including 
concrete or alkaline waters,  into streams and effects on freshwater 
ecology, including fisheries: 

Description of Impact:  negative, direct, localised, temporary 

Sensitivity of the receiving environment:  medium to high  

Magnitude of change:  small to large 

Probability: low 

Significance:  Negligible to Moderate 

9.6.3 Summary of Geographical Locations where Hydrological Issues have been 
Identified 

Figure 18b provides a summary of areas on the Study Site, which are considered to be 
hydrologically sensitive. All ‘sensitive’ areas are hatched in red in Figure 18b including all 
small streams, along with their valleys, which drain the Study Site. Areas considered to 
require particular attention are described as ‘constraint’ sites and are shaded in red on 
Figure 18b. There are several constraints sites, relating to (a) the section of access track 
which straddles a narrow rocky ridge, bordered on either side by peat mires, (b) locations 
where the track crosses a small stream or significant seepage zone, (c) stretches of track 
which cross areas of wet mire and deep peat (>2-3m deep).  These areas are described in 
more detail below.  

All hatched and shaded areas on Figure 18b represent areas which could potentially suffer 
adverse effects, particularly during the construction phases of the project. This includes 
both construction of turbine bases and locations proposed for the route of the track and 
cable trench. Locations where even minor hydrological impacts could occur have been 
identified.   

The identified constraint sites are described in detail below (Section 9.6.3.1) and 
summarised in Appendix 9d.  These are qualified in the table (Appendix 9d) according to 
whether simple, standard mitigation measures (such as re-routing or standard cross-track 
drainage construction measures can be adopted) or whether more customised mitigation is 
required. There are several areas on the Carraig Gheal site where floating road designs are 
prescribed.  The design for these and associated cable trunking is provided in the Carraig 
Gheal:  Proposed Development.   

Mitigation measures are described in more detail in Section 9.7:  

9.6.3.1 Hydrological constraint sites and sensitive sites 

Constraint Site A 

This constraint site comprises a narrow rock ridge running NE to SW, along which 
the access track will run, with wet peat mires on either side.  This is a 
hydrologically sensitive site since there is potential for track construction materials 
to be accidentally dumped in the adjacent peat mires and for surface runoff from 
track construction activities to impinge on these sensitive mire plant communities.  
There is also potential for track construction vehicles and equipment to traffic the 
mire, causing compression damage.   Mitigation measures to prevent and minimise 
these types of effects are discussed in Section 9.7. 

Constraint Sites type B 

All locations where the track crosses both main and minor streams which drain the 
site are considered to be hydrologically sensitive sites since there is potential for a 
number of adverse effects, particularly during the construction of the development.  
At least 17 stream crossing points on the Site access track and several stream 
crossing points on the existing forestry track have been identified (see Table 9.3 
and 9.4).   
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In all cases special measures are recommended to be taken to minimise the 
impact on the stream. These measures are discussed in more detail in Section 9.7.  
The main potential impacts would be: 

• Increased sediment loading due to site erosion and run off during 
construction; 

• Adverse impacts of necessary in-channel engineering such as stream 
culverting; 

• Potential alterations in streams flows and possible subsequent effects 
on freshwater ecology, due to an increase in runoff (e.g. through road 
drainage) or a decrease in runoff due to changes in site hydrology as a 
result of activities such as cable trenching. 

Constraint Sites type C 

Each location where the access track crosses deep peat and wet peat mires is 
considered to be a hydrologically sensitive site since there is potential to interrupt 
hydrological flows, compress peat and irreparably damage mire vegetation 
communities.    It is anticipated that construction activities in these locations will 
require the use of a floating track design, to spread the vehicle/equipment weight 
and to prevent peat compression and damage to peat hydrology.  14 locations 
have been identified where care will be required in the construction of the track, 
potentially using a floating track design.  These locations are marked as constraint 
sites type C in Figure 18b and are located at the following sites:  

NN 000 218 NM 978 202 NM 972 197 NM 968 196 
NM 991 214 NM 977 201 NM 972 199 NM 963 204 
NM 982 205 NM 988 205 NM 972 205  
NM 981 206 NM 977 209 NM 970 203  

Mitigation using floating tracks is discussed in more detail in Section 9.7. 

9.6.4 Proximity of Tracks, Trenches or Turbine Bases to Streams and Areas of 
Interest for Freshwater Biology and Fisheries  

The proposed turbine locations have been located to avoid stream banks and there are no 
turbine locations close to any of the sensitive stream areas marked on Figure 18b.   

There are several locations where tracks and cable trenches cross main and minor streams 
(see Tables 9.3 and 9.4).  In places where the track crosses even small streams or ditches, 
there is the potential for water to be interrupted or possibly rerouted, potentially resulting in 
lower flows in drainage ditches and small streams. If low flows are generated in this way 
they are likely to be of relatively short duration, during the construction phase. If a new 
cable trench or any drainage ditches associated with the access track intercepts drainage 
waters, there is the potential for any resultant low stream flows to be permanent if their 
headwaters/catchment has altered.   

Construction activities are likely to expose areas of bare peat and possibly also bare 
mineral soil.  There is potential for excavation and road construction works to generate 
sediments and runoff water which could drain into nearby burns and streams, causing 
impairment of water quality.  If this type of impact occurs it is predicted to be of short 
duration, of a matter of days, while the construction activities take place.   

It is also possible that the materials used for crossing points and for widening tracks or in 
widening/reinforcing culverts and stream crossing points on the existing forestry track could 
cause damage to water quality. This could occur if, for example, cement was accidentally 
tipped into the water. These are upland oligotrophic and slightly acidic streams where any 
inputs of alkali materials coming in contact with water could alter its natural pH and affect 
freshwater biology. There is the potential for spillages or leaks of fuel oils from vehicles 
using the tracks, marshalling or parking areas, or from fuel storage on site, to impair water 
stream quality. 
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9.6.5 Proximity of Tracks, Trenches or Turbine Bases to Areas of Deep Peat and 
Eriophorum Bog 

There are several locations where the access track route crosses an area of Eriophorum 
bog with peat depths > 1m.  The main locations have been highlighted as constraint sites 
(type C) in Figure 18b and Section 9.6.3.1.  There are also several locations where turbine 
locations lie close to areas identified as being hydrologically sensitive or identified as 
having a peat depth of > 2m  Turbine locations which fall into this category include the 
following: 

• Turbine 2: Located just to the north east edge of an area of peat which is >3m 
deep; 

• Turbine 3: Located between two marshy stream headwater areas; 
• Turbine 7: Located on the western boundary of an area of peat mire with peat 

depths between 1-2m.  The turbine locations lies on the western slope, 
approximately 4-5m above the mire; 

• Turbine 11: Located between two small streams in an area of peat approximately 
1.5-2m deep; 

• Turbine 15: Although close to an extensive area of eroded mire, this turbine is 
located on a bluff overlooking the mire; 

• Turbine 21: Located on the northern boundary and uphill of an extensive area of 
Eriophorum mire; 

• Turbine 22: Located on the northern boundary of an extensive mire and pool 
complex; 

• Turbine 9: Located just west of an area of peat mire with peat depths between 2-
3m. 

In the above turbine locations, care should be taken at the micrositing stage and when 
determining the orientation of the hardstanding areas, to ensure that areas of peat mire and 
deep peat are avoided if at all possible.  This will prevent the risk of peat slumping and peat 
erosion during excavation activities, combined with the potential to cause dewatering of 
adjacent mires.   

9.6.6 Potential for Hydrological Impacts during the Operational Phase 

Whether there are hydrological impacts during the operational phase of the project 
depends very much on whether successful mitigation measures have been implemented 
during the construction phase. Specific types of impacts during operation could include: 

• Runoff water from access tracks during rainstorms could (a) erode the track, (b) 
cause soil/peat erosion and/or (c) adversely affect vegetation communities in the 
vicinity of the track; 

• Turbine bases constructed in deeper peat (even depths >0.5m), could act as a 
“sump” and cause localised dewatered and saturated zones in adjacent areas of 
shallow blanket peat, which in turn could dry out or waterlog wetland plant 
communities and cause them to be degraded or completely damaged;   

• Cable trenches, which cut through mires and marshy areas could provide 
preferential channels for drainage waters. This could dewater wetland plant 
communities and cause them to be degraded or completely damaged through 
drought.   

In the cases identified above, the elements of the receiving environment which could be 
impacted would be peat and sensitive peatland vegetation communities.  The methodology 
outlined in Section 9.5 is also used to assess impacts during the operational phase.  These 
impacts are summarised in Table 2b in Appendix 9e.  

9.6.6.1 Impact of Water Runoff from Tracks 
Runoff water from access tracks during rainstorms could erode the track and cause 
soil and peat erosion adjacent to the track. These effects could adversely affect 
vegetation communities in the vicinity of the track through erosion, sedimentation or 
through waterlogging.  
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In addition, where the track lies close to a stream, for example from the un-named 
loch at NM 993 214 to the location of turbine 1, runoff under storm conditions could 
discharge sediments into the upper reaches of the Allt na Maoile. Other locations 
where the track lies close to a stream include stretches between turbines 11 and 6 
and east of turbine 16. In these locations, impacts would be direct, localised and of 
short duration but of periodic occurrence. There is a Medium probability of these 
effects occurring. The sensitivity of the receiving environment in the majority of cases 
is Low (in the case of roadside verges). However, the sensitivity of the receiving 
environment in the case of nearby streams is high due to their freshwater ecology. In 
these locations therefore, impacts are potentially of Minor to Moderate significance.  
The significance is assessed as moderate due to the distances between the access 
road and nearest burns.    

Impact of water runoff from tracks on soil/peat erosion and discharge to 
nearby streams 

Description of Impact:  negative, direct, localised, medium to long 
term 

Sensitivity of the receiving environment:  high  

Magnitude of change:  small to medium small 

Probability: medium 

Significance:  Minor to Moderate 

9.6.6.2 Impact of Turbine Bases Acting as a ‘Sump’ 
In the first instance, careful siting of turbine bases (as well as careful routing of tracks 
and cable trenches) has already been carried out in preliminary phases of the layout 
for the wind farm.  This has already provided mitigation to prevent adverse 
environmental effects. There remains the possibility that turbine bases after 
restoration, particularly those locations identified in Section 9.6.5, could continue to 
act as sumps, causing waterlogging of restored vegetation in some places and 
dewatering of peat and mire vegetation in others. 
The likelihood of this sumping impact occurring at Carraig Gheal is medium since 
many areas of the site has peat of at least 1m deep. None of the turbine locations lie 
in deep peat (>1m) but the majority lie in blanket peat of varying depths. The 
sensitivity of the receiving habitat is medium to high and the likely magnitude of such 
an effect is small to medium small.  Overall, the significance of this impact is Minor to 
Moderate. 

Impact of turbine bases acting as a ‘sump’ 

Description of Impact:  negative, direct, localised, short to medium 
term 

Sensitivity of the receiving environment:  medium to high 

Magnitude of change:  small to medium small 

Probability: medium 

Significance:  Minor to Moderate 

9.6.6.3 Impact of Floating Tracks Obstructing Water Flow and Causing Water 
Ponding And Erosion Of Mire Peat 
Despite the use of floating track designs in all areas of deep and wet peat, there is 
still the potential for these structures to interrupt hydrological flow in the mire and to 
cause ponding of water.  There is also the possibility that water runoff from floating 
tracks could erode peat adjacent to the floating track.  In each case, the impact is 
direct, negative and localised. The magnitude of the effect (ie the extent of ponding) 
is likely to be small since cross track drainage is specifically designed to alleviate this 
problem.  The value of the receiving habitat is medium to high and the extent of the 
impact could be small to medium small.  Since the probability of this impact occurring 
is medium high, the resultant impact is therefore of Minor to Moderate significance. 
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Impact of floating tracks causing ponding or erosion of wet mire 

Description of Impact:  negative, direct, localised, short to medium 
term 

Sensitivity of the receiving environment:  medium to high 

Magnitude of change:  small to medium small 

Probability: medium 

Significance:  Minor to Moderate 

9.6.6.4 Impact of Cable Trenches Acting as Drainage Channels 
Cable trenches, which cut through mires and marshy areas could provide permanent, 
preferential channels for flow of drainage waters.  There are many areas of deep and 
wet peat on site.  Several areas of mire and marshy headwaters which are crossed 
by the track and cable trench are listed in Table 9.8.  This impact could dewater and 
hence degrade wetland plant communities throughout the lifespan of the project. The 
probability of occurrence is medium for this indirect, localised and long-term duration 
effect.  The value and sensitivity of the habitat is high.  This impact is thus of 
potentially Moderate significance. 

Impact of Cable Trenches Acting as Drainage Channels resulting in peat 
dewatering and damage to peatland vegetation: 

Description of Impact:  negative, direct, localised, long term 

Sensitivity of the receiving environment:  high  

Magnitude of change:  medium 

Probability: medium  

Significance:  Moderate  

The aim of mitigation proposals outlined in Section 9.7 is to completely 
prevent the above types of adverse impacts on site hydrology. 

9.6.7 Potential for Hydrological Impacts during the Decommissioning Phase 

Since decommissioning of the project will occur at least 25 to 30 years in the future, it is 
likely that different environmental values will prevail and different engineering technologies 
will be available. For this reason, a further scoping and environmental impact assessment 
is advised prior to the start of decommissioning so that the most appropriate choices of 
decommissioning techniques can be chosen. In the absence of such a process, this impact 
assessment assumes that decommissioning activities will be broadly similar to those during 
the construction phase.  It is assumed that, as a minimum, the same (high) environmental 
standards will be applied to decommissioning of the development as is recommended to be 
applied during its construction.  

The methodology outlined in Section 9.5 is also used to assess impacts during the 
decommissioning phase. This assessment is provided below, with impacts summarised in 
Part (c) in Appendix 9e. It is likely that the types of impacts, which could occur during 
decommissioning will be similar to those which have been identified for the construction 
phase. This is expected to include a smaller amount of excavation activity, associated with 
the removal of turbines (including removal of turbine bases to a depth of 1m).  All stretches 
of cables and associated ducting, tracks, laybys and hard-standing areas such as car parks 
and materials storage compounds may not be removed. These types of excavation and 
materials removal activities are likely to generate eroded sediments and there is a 
possibility of sediment erosion into nearby watercourses. There are likely to be impacts on 
the water quality of streams and associated freshwater ecology. 

The following assessment of decommissioning impacts assumes a worst case scenario in 
which all superficial wind farm structures are removed. 
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Decommissioning Impact on stream water quality and freshwater ecology 

The impact on streams of the above decommissioning activities is likely 
to be localised and of short to medium term duration, over the period of 
decommissioning activities. The effects are likely to be reversible. If 
access tracks are to be removed, this will also involve removal of 
culverts and stream crossing points on main and minor streams. The 
removal of these stream culverts has the potential to interrupt stream 
flows and to generate sediments. These impacts on clear-water streams 
are predicted to be direct, localised and short-term (of the duration of the 
removal activities which may be only a few hours or a single day for each 
affected watercourse). 

The probability of these impacts occurring is medium high.  Since the 
sensitivity of the streams is high and the magnitude of the effect is likely 
to be small to medium small, the resultant impact is likely to be of 
Moderate to Major significance. 

Impact of decommissioning on stream water quality and freshwater 
ecology:  

Description of Impact:  negative, direct, localised, short term 

Sensitivity of the receiving environment:  high  

Magnitude of change:  medium 

Probability: medium high 

Significance: Moderate to Major 

Decommissioning Impact on peat and mire vegetation communities   

Decommissioning is likely to impact directly on peat and mire vegetation 
communities through excavation of project components, dumping of 
excavated materials and spoil directly on vegetation, smothering and 
killing it.  Excavation and dumping activities could cause peat 
compression, ponding of water and flooding of vegetation.  The above 
decommissioning effects are likely to be localised and of short to medium 
term duration, over the period of decommissioning activities. The effects 
are likely to be reversible in the long term.  There is a medium high 
probability that these effects will occur.  Since the sensitivity of mire 
vegetation communities is high and the magnitude of the impact is likely 
to be medium small, the resultant impact is likely to be of Moderate to 
Major significance. 

Impact of decommissioning on peat and mire vegetation communities 

Description of Impact:  negative, direct, localised, short to medium 
term 

Sensitivity of the receiving environment:  high  

Magnitude of change:  medium small 

Probability: Medium high 

Significance: Moderate to Major 

Decommissioning Impact on peat erosion and causing peat slides  

There is the potential for decommissioning activities, particularly 
excavation and dumping of materials and spoils on peat, to cause peat 
erosion and potentially cause peat slides to occur if such activities take 
place on even slight gradients.   There are potentially several locations 
on the Carraig Gheal site where this impact could occur.  The impact is 
likely to be medium small in magnitude and of short to medium term 
duration, over the period of decommissioning activities. The probability 
that this impact will occur is medium.  Since the value of the receiving 
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habitats range from medium (poor blanket peat communities) to high 
(freshwater streams), the impact is thus of Minor to Moderate 
significance.   

Impact of decommissioning on peat erosion and causing peat slides 

Description of Impact:  negative, direct, localised, short to medium 
term 

Sensitivity of the receiving environment:  medium to high  

Magnitude of change:  medium small 

Probability: medium 

Significance: Minor to Moderate 

9.7 MITIGATION MEASURES 
All potential hydrological impacts noted in Section 9.6 are considered to be easy to mitigate using 
methods which are standard in the industry. Where adverse hydrological impacts are anticipated, 
further, specific mitigation measures are recommended to be implemented which are also 
“standard” in the industry. A summary of the further mitigation measures appropriate for each 
identified impact are given in Parts (a), (b) and (c) in Appendix 9f for the construction, operation 
and decommissioning phases of the development respectively.   

9.7.1 “Standard” Mitigation Measures 

In general, designs for turbine bases, trenches and cable trenches, which make good 
hydrological sense also make good engineering sense. In the first instance, careful siting of 
turbines and routing of track and trench can be sufficient mitigation to prevent adverse 
environmental effects. In the case of hydrology, the final siting and routing decisions have 
been based on identifying those areas where there is shallow peat, mineral soil or rock 
rather than deeper peat. This alone will prevent (a) excessive erosion and sedimentation, 
(b) sumping of accumulated water and will reduce (c) the need to use “floating” tracks 
which are expensive to construct. 

In the more sensitive hydrological locations noted in Appendix 9d and Sections 9.6.3 to 
9.6.6, careful micrositing of turbine bases, tracks and cable trenches is predicted to 
significantly reduce adverse effects on site hydrology and is predicted to minimise damage 
to peat and mire habitats. This can be achieved by including the presence of a hydrologist 
on site at the time when locations and routings are being microsited and confirmed.   

“Standard” mitigation measures incorporated within project design (see Appendix 5) and 
further mitigation measures used during construction activities should include: 

• Using the existing forestry track – to prevent the need for certain sections of 
road construction;  

• Re-routing of any new track and cable trench to completely avoid the impact; 
• Re-location of turbines to completely avoid the impact; 
• Choosing all new stream crossing points carefully to minimise any adverse 

effects on water quantity or quality; 
• Incorporation of design elements into track construction in marshy areas to 

ensure that there is free drainage and hydrological movement either through or 
beneath the track; 

• Designation and fencing-off of a buffer zone where tracks cross streams and 
where there is the need for track/culvert widening or reinforcement; 

• Ensuring the speedy completion of construction works taking place near 
hydrologically sensitive areas so that water flows and freshwater biology are 
affected for the minimum amount of time; 

• Ensuring that all materials (especially fuel oils) storage areas on site are 
adequately bunded and protected so that there can be no spillages or leaks; 
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• Ensuring that a rapid response plan has been devised and will be 
implemented if there are any incidents such as spillages of contaminating 
materials. 

The layout of tracks, trenches and turbines provided in Figure 2: Site Plan (and repeated in 
the background in Figure 18a&b) indicates that the majority of potentially sensitive 
hydrological locations have been avoided.  Similarly, for other hydrologically sensitive sites, 
including new crossing points on small streams, avoidance has been the first step, to 
minimise the number of stream crossings. 

9.7.2 Mitigation Measures to be Adopted in Proximity to Streams and Stream 
Crossing Points 

Several measures are recommended as appropriate to prevent impacts on streams if 
turbine bases, tracks and trenches are in close proximity to streams or where new crossing 
points are required. All working practices should conform with the Environment Agency 
(and SEPA) PPG05: “Works in, near or liable to affect watercourses”. For the purposes of 
this definition, close proximity relates to excavations and heavy plant activities within 25m 
of a watercourse.  These include the construction of any new stream crossing points as 
well as the strengthening and reinforcement of existing stream crossings on the forestry 
track.  Recommended protective measures include: 

• Designation of an exclusion “buffer zone” along stream banks in the vicinity of any 
stretches of track or turbine base. The zone should be at least 25m wide and should be 
fenced off with hazard warning tape to prevent vehicles or heavy plant access, 
dumping of excavated soil or storage of materials.  A stretch of river at least 25m 
upstream and downstream should be marked off in this way; 

• Where excavations are planned (e.g. track foundations or cable trenches; new 
culverts/crossing points), sediment traps should be installed to ensure that any eroded 
sediments in runoff waters do not enter the watercourse, but are trapped and retained 
in situ. Traps should be regularly inspected and emptied when local construction 
activities take place and at the end of the construction period, when all traps should be 
inspected and contents disposed of either off site or carefully on site if sediments are 
not contaminated. On site disposal should be located far away from any areas of 
existing peatland, heathland or mire vegetation; 

• Excavations and work with heavy plant should not take place close to watercourses 
during wet weather, where there is surface standing water and when the ground 
conditions are saturated. These conditions should include storm events (ie. periods of 
heavy rainfall, for example, storms greater than 30mm/day) and the following 36-48 
hours when stream water levels are likely to be elevated; 

• All excavated materials should be properly stored, for the very shortest practicable 
period of time, on geotextile material, to prevent erosion and transport of materials into 
streams; 

• All tracks should be designed to be permeable and to have formal drainage systems.  
This will ensure that tracks themselves do not erode during their operational life; 

• Appropriately sized culverting should be used for all crossing points. The streams 
within the site are subject to high winter and meltwater flows. Stream crossing points 
should be designed to handle at least a 1 in 100 year storm event (standard practice in 
drain and bridge construction); 

• Where new stream crossing points are required and where existing crossing points are 
widened, specialised in-channel sediment trapping techniques should be used to 
maximise the retention of generated sediments near the point of origin (ie the new 
culvert insertion). This should involve the use of SedimatTM sediment entrapment 
matting (or equivalent) during all in-stream construction activities.  These mats are fixed 
to the stream bed and provide both protection of water quality against the first flush of 
sediment and prevention of sediment deposition on the stream bed. They do not 
impede water flows. The mats are then removed after construction activities are 
completed. Sediment trapping matting is appropriate for use on all stream crossings, 
including small streams where appropriately smaller sized matting can be employed; 

• During all road widening activities and renewal or widening of culverts at stream 
crossing points, particular attention should be paid to: (a) prevention of soil erosion 
from stream banks and associated sedimentation into streams, (b) storage of 
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excavated materials away from stream banks, (c) maintenance of stream water flows at 
all times and (d) restoration of stream banks to their former, vegetated, condition; 

• In-channel engineering works should ideally be undertaken during periods outside the 
trout migration and spawning season (October to March). However, this needs to be 
balanced against the fact that impacts from works are likely to be greater during the 
summer months due to low flows and reduced dissolved oxygen concentrations; 

• The project hydrologist/ecologist should be involved in final design of construction 
working practices and the timing of construction activities to ensure that any 
environmental impacts are prevented or minimised; 

• The design of working practices should include a detailed rapid response plan to be 
followed in case of any spillage or leakage of contaminating materials.  

9.7.3 Mitigation Measures in Relation to Floating Tracks 

All locations where there is deep peat or wet mire, a “floating track” design will be used.  
The document Carraig Gheal: Proposed Development presents an indicative design 
(Figure 7a) for such tracks.  However, the exact design of the floating track will be 
determined at the time of “micrositing” the route.  The design will take into account peat 
type and current vegetation condition, degree of peat humification, peat depth and 
hydrological conditions such as predominant flow direction and saturated hydraulic 
conductivity.  These factors, together with the proposed length of floating track in each 
location, will determine the precise design required.  In addition, these factors will be used 
to determine the exact design and number of cross-track and within-track drainage pipes 
which will be used to maintain hydrological continuity from one side of the track to the 
other.   

The cabling associated with floating tracks will be housed in ducting within the batter of the 
track to prevent the need to cut a trench into the peat for this purpose.   

9.7.4 Mitigation Measures in Relation to Water Drainage from Access Tracks 

There is the potential for high volumes of water runoff from access tracks during and after 
construction.  This could cause soil erosion and potentially water quality problems in 
locations where sections of access track lie close to streams.  There is also the potential for 
track runoff to cause peat erosion in adjacent wet peat mires. 

To prevent these potentially adverse impacts, there should be carefully designed drainage 
systems for these stretches of track. Due to the high rainfall in the Carraig Gheal area, 
design of the access track drainage systems should be robust enough to handle storm 
events which are of at least a 1 in 50 year occurrence.  All interceptor ditches adjacent to 
tracks should be suitably armoured to prevent erosion and to dissipate energy in flowing 
water.   

In two particular types of locations, careful attention is required in track drainage design.  
The first type of location is at the interception between a cut and fill track with a gradient 
and associated interceptor ditch, and a flat, wet mire.  Each interceptor ditch should be 
routed to a sedimentation basin located at the base of slope where the track crosses the 
flat mire.  The purpose of the sedimentation basin will be to store and dissipate the energy 
of waters collected from the track’s sloping interceptor ditch during heavy rainstorms and to 
prevent erosion of the edge of the mire.   

The second type of location is associated with a floating track where it crosses an area of 
wet mire or deep peat.  No interceptor ditch will be cut into the peat alongside floating 
tracks. Water accumulated on the floating track during heavy rainstorms will either infiltrate 
directly into the track or will be allowed to flow directly into the track verges, following the 
road camber.  Surface cross-track drainage channels will not be used on floating tracks 
since these would focus accumulated waters to track-side discharge points and could 
cause erosion of the adjacent mire.      
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9.7.5 Mitigation Measures in Relation to Water Use for Vehicle Washing 

Stream Water Volumes 

The abstraction of water from either the un-named stream at the site entrance or from Allt 
na Maoile for use in vehicle and machinery washing at the temporary site compound has 
the potential to lower flows in either of these streams.  Several mitigation measures should 
be employed to ensure that water abstraction does not cause adverse effects on freshwater 
ecology, particularly fisheries.  These include: 

• Water flow in the burn should be gauged and monitored daily (a simple 
graduated meter rule will suffice); 

• Water abstraction rate should be low, calculated, according to seasonal water 
flows in the burn, to be no more than 20% of water flow at any time;  

• Water should not be abstracted if water flow in the burn (during summer drought 
conditions and low flow periods) falls below 50% of its annual average discharge 
rate; 

• Abstracted water can be stored on site at times of high flow for use at times of 
low flow. 

Stream Water Quality 

In addition to water abstraction, vehicle washing water will be discharged back to either the 
un-named stream at the site entrance of Allt na Maoile after its use on the temporary site 
compound.  Measures should be put in place to ensure that discharge waters are clean and 
free from oils and sediments prior to discharging.  A sustainable option for clean and oil-
free waters is to recycle and re-use them on site. The following stream water protection 
measures should be put in place: 

• After washing, water should be drained from the compound via an oil interceptor 
to ensure that fuels, oils and grease cannot enter either of the above streams.  
The oil interceptor should be part of a regularly inspected, cleaned and 
maintained drainage system from the site compound; 

• Washing waters should be drained via a sediment trapping system prior to 
discharge into either of the above streams.  This may be a sediment settling tank 
to permit settlement of suspended solids, or a filtration system.  In either case, 
the sediment trapping system should be part of a regularly inspected, cleaned 
and maintained drainage system from the site compound. 

9.7.6 Mitigation Measures to Protect Private Water Supplies 

There is no possibility of wind farm construction activities impacting on known private water 
supplies.  However, the possibility that there may be other, currently unidentified, private 
water supplies which are within 1-2km of the wind farm boundaries has not been ruled out. 
Thus, over and above the measures detailed above to prevent and minimise interruption of 
water flows and sedimentation of clear water streams at the wind farm site, a number of 
mitigation measures should be put in place to ensure that no local property suffers an 
unacceptably adverse temporary or permanent interruption in water supply.   

In the first instance, it is recommended that, prior to construction, GreenPower identifies 
whether there are any other registered or non-registered private water supplies within 1-
2km of the boundaries of the site.  If any are identified, their location should be checked to 
confirm whether the source arises outside the Nant aqueduct. If it does, the supply can be 
rejected from further consideration since there is no possibility that it could be affected by 
the development. As a further precautionary measure, it is recommended that a detailed 
rapid response plan is produced which would be implemented in the very unlikely event 
that a water supply becomes adversely affected by the development. The plan should 
include an emergency contact hotline. The prime action which should be implemented 
should any water supply suffer sediment tainting, would be the temporary provision of a 
tankered water supply, together with water quality monitoring of the supply to assess when 
water quality has been restored.  
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9.7.7 Mitigation Measures at Constraint Site A 

The construction of the access track along the rocky ridge at NM 986 208 has the potential 
to damage adjacent wet peat mires.  To prevent such damage a number of site specific 
working practices are appropriate.  In the first instance, construction personnel should be 
instructed, prior to commencement of construction activities, on the sensitivity of the peat 
mire habitats, the need to maintain their hydrological status and the precautions to be taken 
and care required when working in deep and wet peat.   Secondly, the projects’ 
Environmental Management Plan should give explicit guidance on the correct handling and 
laydown of all construction materials, together with correct disposal of construction wastes.  

Prior to the start of construction activities on the access track in this area, a working 
corridor should be demarcated and fenced off along this rocky ridge to confine working 
activities to the central portion of the ridge.  This fence will prevent access into the adjacent 
mires.  The fence will also prevent laydown or dumping in these areas of wet mire.  Careful 
demarcation of the banks of the single small stream crossing point in this location will 
ensure that no materials are inadvertently dumped in the channel.  Care should be taken to 
ensure that there is no possibility that water flows in this stream could be interrupted during 
track construction in this area. 

9.7.8 Mitigation Measures at Decommissioning 

Since decommissioning of the project will occur at least 25 to 30 years in the future, it is 
likely that different environmental values will prevail and different engineering technologies 
will be available. For this reason, a further scoping and environmental impact assessment 
is advised prior to the start of decommissioning so that the most appropriate choices of 
decommissioning techniques can be chosen. In the absence of such a process, the 
mitigation measures proposed for construction activities should be implemented to ensure 
that, as a minimum, the same (high) environmental standards will be applied to 
decommissioning of the development as is recommended to be applied during its 
construction.  

9.8 ASSESSMENT OF RESIDUAL IMPACTS AND CONCLUSIONS 
The purpose of this section is to assess whether the implementation of mitigation successfully 
reduces the significance of identified impacts to a level of minor or less.  The rating of 
significance of residual impacts for the construction, operations and decommissioning phases are 
summarised in Part (a), (b) and (c) in Appendix 9g.   
Inherent and further mitigation measures to prevent and minimise each of the identified hydrology 
impacts has been discussed in Section 9.7. If inherent mitigation has informed the design of the 
site layout and further mitigation measures as described above are implemented correctly this will 
ensure that the significance of all identified impacts are reduced to an ‘acceptable’ level.  All 
impacts considered to be Minor or less are assessed as being acceptable.   
Parts (a) to (c) in Appendix 9g provide an assessment of the residual impacts during (a) 
construction, (b) operation and (c) decommissioning of the wind farm. Residual impacts are 
defined as the remaining impact level after mitigation measures have been implemented. By 
necessity, assessment of whether mitigation measures are likely to be successful or not is a 
matter of professional judgement, based on past experience of the efficacy of such measures. 
The purpose of this assessment is to ensure that the most robust and effective mitigation 
measures have been prescribed and that all previously identified impacts are reduced to Minor or 
Negligible.   
Seven types of hydrological impacts were identified during the construction phase.  The residual 
impacts of these are given in Table 4(a) (Appendix 9g) and are listed below.  
1. Impacts on stream water quantity (and hence freshwater biology and ecology), 

impacts on amount of ponded water and groundwater table levels.  After mitigation, 
the residual impacts of construction activities on these receptors is assessed as 
minor; 

2. Impact on soil moisture storage, water movement in peat and on the integrity of the 
peatland vegetation community and rushy stream headwater areas.  After 
mitigation, the residual impacts of construction activities on these receptors is 
assessed as negligible; 
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3. Impact on peatland, resulting in soil and peat erosion.  After mitigation, the residual 
impacts of construction activities is assessed as negligible; 

4. Impact on wet and deep peat causing peat slides.  After mitigation, the residual 
impacts of construction activities is assessed as minor; 

5. Impact on the quality of stream water and resultant impacts on freshwater biology 
and ecology.  After mitigation, the residual impacts of construction activities on 
these receptors is assessed as negligible to minor; 

6. Impact on the quantity and quality of private domestic water supplies.  After 
mitigation, the residual impacts of construction activities on these receptors is 
assessed as negligible to minor; 

7. Impact of accidental spillages on peat and mire vegetation.  After mitigation, the 
residual impacts of construction activities on plant communities is assessed to be 
negligible. 

Residual hydrological impacts during the operational and decommissioning phases are given in 
Part (b) and (c) (Appendix 9g) respectively.  All are assessed, after mitigation, to be minor or 
negligible. 
The assessment of residual impacts has indicated that the significance rating of all identified 
hydrological impacts, in all three phases of the project, would be lowered to Minor or Negligible 
after implementation of the proposed mitigation measures.  
Three types of impacts were assessed as potentially being of major significance and one impact 
as potentially of moderate to major significance during the construction phase of the wind farm.  
These were (a) the potential for excavation of turbine bases, trenches and tracks to sever 
hydrological flows resulting in alterations of the groundwater, ponding and alterations to stream 
flows, (b) the potential for excavation and track construction activities to cause soil and peat 
erosion, (c) the potential for sediments from excavation activities or fuel/chemical spillages from 
construction activities to adversely affect stream water quality and hence adversely affect 
freshwater biology and (d) the potential for dumping of construction materials or excavated spoil 
on generation of peat slides. 
After implementation of proposed mitigation measures, the significance of impacts from 
construction activities is assessed to be reduced to a level of “minor” or less and hence is 
considered to be an acceptable level.  Proposed mitigation measures include the implementation 
of sediment trapping measures, both for drainage waters issuing from terrestrial excavations such 
as turbine bases and the use of in-stream sediment trapping measures. In addition, robust 
storage methods and enforcement of strict handling and refuelling protocols will ensure that fuels 
and other spillages do not occur and that if they do there will be a rapid response plan 
implemented to ensure that contaminants do not reach watercourses. These measures reduce 
the potential impact rating from fuel spillages to “negligible”. Careful restoration of track verges 
and surrounds of turbine bases, together with protection from sheep grazing during restoration 
will help to minimise soil and peat erosion, while strict adherence to guidance on laydown areas 
and storage of excavated materials will prevent dumping on wet and deep peat and hence will 
prevent peat slides.   
There are no potential impacts during the operational phase of the wind farm which were rated as 
being of major significance.  Those impacts rated of potentially moderate significance are all 
reduced to a level of minor after the implementation of mitigation measures.   
Two impacts are rated as “moderate to major” during decommissioning.  These are (a) the 
potential for excavation and removal of wind farm components, including parts of turbine bases, 
tracks, cabling and culverts, to interrupt hydrological flows in peat and to alter groundwater 
conditions, resulting in altered stream water flows, and (b) the potential for excavation and 
removal of wind farm components to damage peatland and mire vegetation communities directly, 
possibly causing soil and peat erosion.  The removal of track crossing points, is unlikely to occur 
(ie there is a very low probability of it occurring) since it would be more damaging to remove 
these structures than to leave them in situ. If removal does occur, the implementation of the same 
mitigation measures as used for their construction would ensure that the residual impact is 
lowered to a rating of “minor”.   
In conclusion, the proposed mitigation measures (Section 9.7) are assessed to be adequate to 
lower all identified hydrological impacts to a rating of at least “minor”.  This rating is believed to be 
acceptable for the Carraig Gheal Wind Farm development.   
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9.9 CONCLUSIONS 
Hydrological assessment of an upland area of blanket peat and peat mire in the West of 
Scotland, east of Oban, has indicated that there are four main streams and associated minor 
tributaries which drain the proposed wind farm site.  The area consists of a series of almost 
parallel rocky summits running in a south westerly to north easterly direction, with extensive 
areas of blanket peat of varying depths.  Between the ridges are a number of wet peat mires, 
often with peat depths greater than 3m.  All areas of peat are considered to have some degree of 
hydrological sensitivity, with areas of deep peat (>2m) and wet peat mires being the most 
sensitive to disturbance.  A walkover hydrological survey of the site carried out various 
assessments, including: the distribution of soil and peat types, inspections of peat depth, 
inspection of water quality and assessment of vegetation types – particularly those vegetation 
communities which are maintained by wet moisture conditions, including peat mires, blanket peat 
communities and Juncus flushes.   
The results of the hydrological survey together with the Carraig Gheal Wind Farm Proposed 
Development document were used to carry out a hydrological impact assessment, including 
assessment of impacts on clear water streams, peatland and wet mire vegetation communities as 
well as an assessment of private potable water supplies for local properties (Section 9.6).  Seven 
types of potential impacts are identified, relating to adverse effects on stream water quantity, 
quality and their freshwater ecology, wet peat and mire vegetation communities and the integrity 
of peat itself.   
During construction, three types of impacts were assessed as potentially being of major 
significance and one impact as potentially of moderate to major significance during the 
construction phase of the wind farm.  These were the potential for excavation activities to sever 
peat hydrological flows, resulting in alterations of the groundwater and stream flows, to cause soil 
and peat erosion, or for the generation of sediments or accidental spills of fuels or chemicals to 
adversely affect stream water quality and hence adversely affect freshwater biology. The 
potential for laydown of construction materials or excavated spoil on wet and deep peat to cause 
peat slides was considered to be an impact of moderate to major significance. 
No impacts were considered to be of major significance during the operational phase of the wind 
farm.   
During decommissioning of the wind farm, two impacts are rated as being of “moderate to major” 
significance.  These are the potential for excavation and removal of wind farm components to 
interrupt hydrological flows in peat and to alter groundwater conditions and stream water flows, 
as well as the potential for excavation of components to damage peatland and mire vegetation 
communities directly, possibly causing soil and peat erosion.  The removal of track crossing 
points, is unlikely to occur since it would be more damaging to remove these structures than to 
leave them in situ.  
A series of generic and specific mitigation measures are prescribed in Section 9.7.   These 
include working methods for carrying out construction works in hydrologically sensitive areas, 
specialised mitigation techniques such as in-stream sediment trapping and a rapid response plan 
for handling any adverse impacts to potable water supplies or accidents such as spillages of 
fuels.   
It is assessed that the proposed mitigation measures reduce all identified hydrological impacts in 
all three phases of the project, to a level of minor or lower, which are therefore considered to be 
acceptable for the Carraig Gheal wind farm.   
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10.1 INTRODUCTION 
Landscape and Visual Impact Assessment (LVIA) for wind farms forms one of the key 
components of the EIA process to comply with the Environmental Assessment (Scotland) 
Regulations 1999 and local and structure plan policies, for the protection of the landscape 
resource.  This chapter has been produced by chartered landscape architects at Entec 
UK Limited. 
The main objectives of this assessment have been to determine the potential landscape 
and visual effects of the Proposed Development on the existing landscape resource and 
visual amenity of people.  This assessment process has been combined with the design 
process aspiring to produce an ‘appropriate practical design’ for the site, considering all 
the environmental and technical constraints and, in particular, the landscape and visual 
constraints and opportunities.   
The chapter is structured as follows: 

• Section10.2 Methodology:  This section describes the methodology that has 
been followed to complete the assessment.  It identifies the sequence of data 
collection and interpretation and the basis on which particular assessment 
decisions are made. 

• Section 10.3 Scope:  This section defines the parameters within which the 
methodology has been applied to perform the assessment of the Carraig Gheal 
Wind Farm including the viewpoints that have been used. 

• Section 10.4 Baseline Description of the Landscape Resource:  This comprises 
a description of the existing landscape resources within the LVIA Study Area. 

• Section 10.5 Mitigation Incorporated in the Proposed Development:  The design 
process that has been followed and the identified mitigation incorporated is 
described.  The assessment is completed on the basis of the residual effects of 
the Proposed Development, i.e. after the effects of these mitigation measures 
are taken into account. 

• Section 10.6 Predicted Landscape Effects: This section defines the predicted 
effects of the Proposed Development on the inherent landscape character of 
the LVIA Study Area and considers predicted cumulative landscape effects of 
the Carraig Gheal Wind Farm with built Wind Farm developments. 

• Section 10.7 Evaluation of Level and Significance of Landscape Effects: The 
predicted effects are evaluated and their significance in EIA terms assessed. 

• Section 10.8 Predicted Visual Effects:  This presents the findings of the 
viewpoint assessment which considers the effects of the Proposed 
Development (including incorporated mitigation) on the visual amenity of people 
(termed receptors).  

• Section 10.9 Evaluation of Level and Significance of Visual Effects:  The 
predicted visual effects are evaluated and their significance in EIA terms 
assessed for different receptor groups (e.g. residents, tourists, and those on 
transport routes). 

• Section 10.10 Cumulative Visual Effects and Assessment:  This considers the 
potential effect of the Proposed Development in combination with other wind 
farm developments on the visual amenity of people whether from a single 
location as well as sequential views along travel routes.  

• Section 10.11 provides a summary of the assessment findings and conclusions. 
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10.2 METHODOLOGY 

10.2.1 General Approach 

The methodology for the landscape assessment conforms with the broad 
methodological approach set out in ‘The Guidelines for Landscape and Visual 
Impact Assessment, Second Edition (Landscape Institute and IEMA, 2002)’ 
which are widely regarded by the landscape profession as the ‘industry 
standard’.  Further guidance has been obtained from publications listed in the 
References at the end of this chapter and in particular the following sources: 

• Landscape Character Assessment: Guidance for England and 
Scotland,  Countryside Agency and Scottish Natural Heritage (SNH), 
produced by the University of Sheffield and Landuse Consultants, 
2002; 

• Landscape Assessment of Argyll and the Firth of Clyde, SNH Review 
No.78, produced by Environmental Resources Management 1996; 

• Assessment of Sensitivity of Landscape to Windfarm Development in 
Argyll and Bute: Final Report prepared for SNH and Argyll and Bute 
Council by Land Use Consultants, 2002; 

• Guidelines on Environmental Impacts of Windfarms and Small Scale 
Hydro Electric Schemes, SNH, 2001; 

• Visual Assessment of Windfarms: Best Practice, University of 
Newcastle, SNH Report No. F01AA303A , 2002; 

• Guidance for the Assessment of Cumulative Landscape and Visual 
Impacts Arising from Windfarm Developments, SNH Advisory 
Services Landscape Group, 4th Draft May 2004. 

The detail of the methodology is described in the sections that follow. 

10.2.2 Defining the Study Area 

A study area is defined within which potential effects are considered.  This 
study area is defined as a maximum 30km distance from each of the proposed 
turbine locations, on the basis of best practice advice from SNH (University of 
Newcastle, 2002) and was agreed with SNH and Argyll and Bute Council.  The 
study area is further defined for each part of the assessment process as 
follows: 

• Landscape and Visual Impact Assessment (LVIA) Study Area – this 
considers potential landscape and visual impacts within 30km of any 
single turbine constituting part of the Proposed Development; 

• Cumulative Visual Impact Assessment (CLVIA) Study Area - this 
considers existing windfarms and application sites within a 60km 
radius of the site centre, though the assessment of effects considers 
locations within 30km of the Proposed Development. 

The relevant Study Area for the Proposed Development is described in section 
10.3. 
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10.2.3 Preparation of Visibility Maps 

Visibility Maps are calculated using the ReSoft © Windfarm computer software 
to produce an area of potential visibility within the LVIA Study Area of any part 
of the proposed wind farm turbines (with separate visibility maps calculated to 
blade tip and hub-height).  The visibility maps, do not inherently take account of 
built development, vegetation or other minor topographical features below the 
resolution of the terrain data used even though such features can significantly 
reduce the area and extent of actual visibility in the field.  In locations where 
large blocks of forestry exist, a further Visibility Map has been prepared to 
illustrate the screening effect of the forestry on the general pattern and extent of 
visibility.  The ReSoft software allows for a band to be added to the top of the 
terrain data to simulate these screening effects.  The visibility maps are overlaid 
across an OS 1:50,000 base map and are examined as part of the assessment 
to consider the potential extent of effects on visual receptors. 

10.2.4 Describing the Existing (Baseline) Landscape Resource 

(A description of the existing (baseline) landscape resource establishes the 
landscape context of the LVIA Study Area). 

This part of the LVIA refers to the existing landscape character and quality or 
condition of the landscape and landscape elements on the site and within the 
surrounding area, as well as general trends in landscape change across the 
LVIA Study Area.  A brief description of the existing land use of the area is 
provided and includes reference to existing settlements, transport routes and 
vegetation cover as well as local landscape planning policies, landscape 
designations, elements of cultural and heritage value and local landmarks or 
tourist destinations.  These factors combine to provide an understanding of 
landscape value and sensitivity to the particular form of development proposed 
and contributes towards the identification of particular views and viewpoints to 
be included in the visual assessment.  

The existing landscape resource of the LVIA Study Area is described in section 
10.4. 

10.2.5 Consultation and Agreement of the Scope 

The implementation of LVIA recognises that only certain, potentially significant, 
effects need to be studied and that representative locations can be used to 
assess effects on people.  This process is termed defining the scope of the 
assessment.  Consultation with relevant planning authorities (in this case Argyll 
and Bute Council) and statutory Consultees (SNH), as well as the professional 
judgement of the landscape assessor, informs the definition of the scope of the 
LVIA. 

These Consultees may also be consulted on the emerging findings of the LVIA 
as are local residents who are typically consulted through public exhibition.  

The main scope and key landscape and visual issues that were addressed as 
part of this assessment are defined in section 10.3.  

10.2.6 Incorporating Mitigation into the Proposed Development 

The LVIA determines the residual effects of the Proposed Development after 
allowing for the effects of mitigation that has been built into the Proposed 
Development.  Reference should be made to the document Carraig Gheal Wind 
Farm: Proposed Development, which is summarised in Chapter 3 and included 
in full in the Environmental Statement as Appendix 1, for a detailed description 
of the Proposed Development.  The LVIA process recognises that the detailed 
design of a scheme can be modified in response to identified effects in order to 
enhance any positive effects or to reduce, offset or avoid any adverse effects. 
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Opportunities for mitigation of potential landscape and visual effects through 
screening are restricted by the height of the turbines and the general 
requirement for these to be located on windy and elevated sites that may be 
visible over distances of several kilometres.  Therefore the best mitigation for 
wind farms, is achieved through the design process which, in principle, aims to 
avoid and reduce the potential for adverse landscape and visual effects whilst 
achieving an appropriate wind farm layout and visual composition for the 
particular site location.  The ultimate aim is to design the development as an 
integrated component of its landscape setting, such that it could be regarded as 
an attractive or aesthetic form in its own right. 

The design process with respect to landscape and visual considerations is 
focused on the relationship of the proposed wind farm to the existing landscape 
setting and character of the area and combines this with visual assessment 
considerations.  Included in this has been the ‘visual rationale’ for the wind 
farm, and the appearance or visibility of the wind farm composition from key 
viewpoints within 30 km of the site, which were used to assist the design 
process.    

10.2.7 Predicting Landscape Effects 

The Landscape Institute defines landscape effects as ‘changes to landscape 
elements, characteristics, character, and qualities of the landscape as a result 
of development’ and these may be negative or positive.  The potential, or 
predicted, landscape effects, occurring during the construction and operation 
period, may therefore include, but are not restricted to, the following: 

• Changes to landscape elements: the addition of new elements or the 
removal of characteristic elements of the landscape character type 
(e.g. trees, vegetation and buildings); 

• Changes to landscape quality: degradation or erosion of landscape 
elements and patterns, particularly those which form characteristic 
elements of landscape character types; 

• Changes to landscape character: landscape character may be 
affected through the incremental effect on characteristic elements, 
landscape patterns and quality and the cumulative addition of new 
features, the magnitude of which is sufficient to alter the overall 
landscape character type of a particular area.   

The prediction of landscape character effects is made by using professional 
judgement to identify and interpret the changes that the Proposed Development 
would affect.  This makes use of field observations and the visualisations that 
are prepared from defined viewpoints.  The nature of the potential effects on 
landscape character (including designated areas) also involves their visual 
appearance.  Assessment of the effects on landscape character involves 
reference to the viewpoint assessment described in Section 10.8. 

10.2.8 Evaluating the Level of Landscape Effect 

10.2.8.1 Identifying the Level of Effect 
The means of evaluating landscape effects is illustrated in Table 10.1 as 
a general guide.  This evaluation determines the level of effect resulting 
from the combination of sensitivity and magnitude of change.  The range 
of landscape effects has been divided into seven broad classifications of 
level of effect, defined in this assessment as ‘substantial’, 
‘moderate/substantial’, ‘moderate’, ‘moderate/slight’, ‘slight’, 
‘slight/negligible’ or ‘negligible’.  The derivation of landscape sensitivity 
and magnitude of change are described below. 
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Table 10.1:  Evaluation of Level of Landscape Effect 

Sensitivity Magnitude of 
Change 

High Medium Low 

High Substantial Moderate/Substantial Moderate 

Medium Moderate/Substantial Moderate Slight/Moderate 

Low Moderate Slight/Moderate Slight 

Negligible Slight Slight/Negligible Negligible 

Key to EIA 
significance (see 
10.2.8.4): 

 Significant  Not Significant 

10.2.8.2 Landscape Sensitivity 
The sensitivity of the landscape resource and its respective components 
is determined by reference to the baseline assessment of the existing 
landscape and is classified as high, medium or low.  Sensitivity is 
considered in respect of the form of the Proposed Development (i.e. a 
wind farm) and may differ for other forms of development.  Guidance on 
the evaluation of sensitivity is provided in Table 10.2 and is derived from 
consideration of the existing landscape resource as follows: 

• Landscape quality: The state of repair or condition of the 
elements of a particular landscape, its integrity and intactness 
and the extent to which its distinctive character is apparent. The 
quality of a landscape element or characteristic may also be 
influenced by the degree to which it may contribute to the overall 
landscape character, its rarity and potential for replacement or 
mitigation.   

• Landscape value: The importance attached to a landscape, often 
as a basis for designation or recognition, which expresses 
national or local consensus, because of its quality, cultural 
associations, scenic or aesthetic characteristics.  It should be 
noted that a landscape of high value may not always equate to 
areas of high landscape quality (particularly if they are designated 
for other landscape and visual reasons) and that areas of low 
landscape value may contain areas of higher landscape quality.   

10.2.8.3 Magnitude of Change 
The magnitude, or degree of change, considers the scale and extent of 
proposed change, which may include the loss or addition of particular 
features, changes to landscape quality, and character.  Other factors to 
be considered include proposed mitigation measures.  Magnitude is 
defined as high, medium, low or negligible and examples have been 
provided in the Table 10.2 as a guide to the landscape assessment 
process. 
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Table 10.2:  Landscape Sensitivity and Magnitude 

Examples of Sensitive Landscapes 

High  Landscape character, elements, and associated landuses where through consideration of the project 
design, landscape character, value and quality there would be limited scope for mitigation.   

High value and protected at international or national level (World Heritage Site / National Park).  The 
management objectives of these areas may be to conserve existing character. Note also that 
landscapes of high value may not always equate to landscapes of high quality or condition.  

Medium Landscape character, elements, and associated landuses where there would be some scope for 
development, mitigation and / or enhancement. 

Medium value and protected at regional level (Area or Great Landscape Value) or at a non-designated 
local level where there is evidence of local value and use (local viewpoint or popular picnic area). 

Low Landscape character, elements, and associated landuses where there would be higher scope for 
landscape change in the form of development, mitigation and / or enhancement. 

Lower value and non-designated landscape, which may have redeeming features, or elements, where 
the management objectives may be more focused on landscape enhancement and change.  These 
landscapes may also exhibit medium or low quality, with higher landscape capacity and scope for 
landscape change and / or mitigation that may include restoration and or the creation of a new 
landscape. 

Examples of Magnitude 

High  A change that may be large in scale and extent, and include the loss of key landscape characteristics 
or the addition of new uncharacteristic features or elements that would lead to a change in the overall 
landscape quality, and character. Other factors to be considered include proposed mitigation 
measures. 

It should be noted that landscapes are dynamic and subject to change over time and that landscape 
change may subsequently lead to a positive, neutral or negative effect.  

Medium A change of more limited scale and extent including the loss of some key landscape characteristics or 
elements, or the addition of some new uncharacteristic features or elements that would lead to a 
change in landscape quality and indicate the potential for change in landscape character.. 

Low A change affecting small areas of landscape character and quality, including the loss of some less 
characteristic landscape elements or the addition of new features or elements.  

Negligible A change affecting smaller areas of landscape character and quality, including the loss of some 
landscape elements or the addition of features or elements which are either characteristic of the 
existing landscape or hardly noticeable.  

10.2.8.4 Determining Significance of Landscape Effects 
For this assessment and in terms of the Environmental Impact 
Assessment (Scotland) Regulations (1999), significant landscape effects 
resulting from the proposed wind farm are proposed to be all those 
effects that result in a ‘substantial’ or a ‘moderate / substantial’ effect, 
these are shaded grey in Table 10.1.  In determining the threshold for 
significance the landscape assessment has taken account of the existing 
baseline landscape resources and in particular, inherent landscape 
capacity within the area, for wind farm development, weighed against the 
relative sensitivity of the landscape to potential change. 
The remaining effects are not considered to be significant as part of this 
assessment. 

10.2.8.5 Predicting Visual Effects 
Visual effects are recognised by the Landscape Institute as a subset of 
landscape effects and are concerned wholly with the effect of the 
development on views, and the general visual amenity.  The visual effects 
are identified for different receptors (people) who will experience the view 
at their places of residence, during recreational activities, at work, or 
when travelling through the area.  Visual effects may include the 
following: 
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• Visual obstruction - physical obstruction or blocking of a view, not 
usually applicable to wind farm development, due it its open 
character, and is usually associated with new buildings; 

• Visual effect - a change to an existing view as a result of 
development or the loss of particular landscape elements or 
features already present in the view; 

• Other visual effects - The overall visual amenity1 of an area may 
be affected to the extent that the visual appearance of a particular 
area of landscape character, landscape designation or the visual 
setting / ‘sense of place’2 of a location is changed; 

• Cumulative visual effects - The cumulative or incremental visibility 
of similar types of development may combine to have a 
cumulative visual effect.  The cumulative visual effect may be 
experienced from a single viewpoint, where a number of wind 
farm developments may be viewed simultaneously (seen within 
the viewers field of view without moving their head), successively 
( seen by turning the head at a static viewpoint), or from a route 
where development may be viewed successively (a single wind 
farm, or a number of different wind farms, seen repeatedly from a 
range of locations along a route) when travelling along a route. 

Visual effects are considered through the use of Viewpoint Assessment 
which comprises consideration in the field of the potential effects of the 
introduction of the Proposed Development and is informed by the use of 
wireframe illustrations and the preparation of photomontages. 

10.2.8.6 Viewpoint Assessment 
Viewpoint assessment is conducted from selected viewpoints within the 
LVIA Study Area.  The purpose of this is to assess both the level of visual 
impact for particular receptors and to help guide the assessment of the 
overall effect on visual amenity.  The assessment involves: visiting the 
viewpoint location; viewing wireframes (computer generated images 
showing the terrain and outline of proposed wind turbines) prepared for 
each of the viewpoint locations; and, viewing photomontages (montages 
of several photographs, to represent the view, combined with computer 
generated representations of the wind turbines which are rendered to 
appear photo realistic – see below) prepared for each of the viewpoint 
locations.  The fieldwork is conducted in periods of fine weather and good 
visibility. 
Preliminary viewpoint selection is undertaken by examination of the 
Visibility Maps generated for the Proposed Development, the use of 
professional judgement, and consultation with relevant planning and 
statutory landscape Consultees. Viewpoints are selected to give: 

• A range of views illustrating different directions of view towards 
the development; 

• A range of fore, middle and distant views of the development 
covering the extent of the visible envelope within the study area, 
(although most of the viewpoints would be located within 15 km 
distance of the site.  Beyond this distance the development would 
be increasingly difficult to discern); 

                                                      
1 ‘Visual Amenity’ refers to the value of a particular area or view in terms of what is 
seen. 
2 ‘Sense of Place’ the essential character and spirit of an area or genuis loci. 



Environmental Statement:  Main Report 

GreenPower (Carraig Gheal) Ltd.                          10-8  

• A proportion of viewpoints representing: areas known to be 
publicly accessible to the community where people may 
frequently visit or live (these are receptor groups); 

• A proportion of viewpoints representing sensitive or designated 
areas of landscapes. 

The same general principles are applied to the selection of viewpoints for 
the cumulative assessment with the additional need to examine effects of 
different combinations of sites where possible. 
The preliminary viewpoint selection is then fine-tuned in the field to take 
account of local vegetation or other small-scale topographic features.  
Viewpoints on roads and footpaths would also be driven or walked to find 
an appropriate vantage point.  In general terms the viewpoints 
themselves would represent the ‘most visible’ views.  The assessment 
itself can then take into account the extent of screening from vegetation 
or other features that exists for other views and would, for example, 
explain the nature of views from roads as to whether they formed 
glimpsed, intermittent or more extended views.  It is possible that some 
views, which may initially have been proposed to be assessed and were 
agreed with Consultees, would not actually have views of the Proposed 
Development.  It is also possible that design evolution and mitigation built 
into the Proposed Development alters the visibility from a particular 
viewpoint.  

Recreational and Tourist Destinations 

Recreational and tourist destinations included in this 
assessment, include those features, outwith towns and 
settlement boundaries that appear as prominent landmarks or 
landscape features within the landscape and locations 
associated with recreation such as walking.  The intention is to 
include within the assessment those tourist and cultural 
heritage destinations where there is clear relationship 
between the feature / destination and the landscape.  The 
assessment for example excludes sports such as quad biking 
and team sports, but includes areas associated with walking, 
cycling and horse riding.  The assessment will include cultural 
heritage and tourist destinations such as castles, gardens, 
monuments, and ruins and will consider the effects on the 
views and setting of these features as related to their current 
use.  The assessment excludes cultural heritage and tourist 
destinations where the main focus of the activity is indoors 
and the setting of the attraction is not fundamental to its 
appreciation.   

Production of Viewpoint Photographs 

Once a view has been selected, the location is visited, 
assessed and a photographic record taken to record the view.   

A number of photographs have been produced to record a 90° 
angle of view illustrating the view that would be experienced 
by the viewer at the viewpoint when facing in one direction 
and also provides an indication of the visual context of the 
proposed development.  The wider 360° of views that might 
be experienced at each viewpoint have been recorded 
through field notes and have been taken into account in the 
assessment.  
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Production of Photomontages and Wireframes 

The photomontages and wireframes are produced in 
accordance with general industry good practice and were 
produced using ReSoft© Windfarm computer software. 

The objective of these tools is to generate computer 
representations or photo-realistic views of the existing view 
towards the wind farm site showing the wind turbines 
superimposed on the landform in order to assist the landscape 
and visual assessment.   

The software creates a 3D computer model of the existing 
landform within the LVIA Study Area from Landform 
Panorama tiles3.  A 3D computer model of the proposed 
development is then created within the software, based on the 
grid co-ordinates and specified geometry of the proposed 
turbines. 

A 2D wireframe  of the proposed development and the 
existing landform can then be generated for any given 
viewpoint within the LVIA Study Area.  The wireframe is used 
as a tool to assist the assessment of effects at the viewpoint. 

For a selection of the closer viewpoints (generally those within 
10 - 12km) the photographs from the viewpoint are joined 
(utilising computer graphics tools4) to form a panorama upon 
which the wireframe, from the recorded viewpoint, is then 
superimposed. The turbine models are then rendered to 
appear ‘realistic’.  The resulting photomontage therefore 
provides a photo-realistic view of the proposed development 
that has been prepared to appear as accurate as possible 
given the map data and development geometry. 

The photomontages are displayed at the same scale as the 
photographs and illustrate the same 90° angle of view.   All of 
the photographs, wireframes and photomontages have been 
produced at a large format sufficient to allow a comfortable 
viewing distance of 300 mm.  The selection of this viewing 
distance strikes a reasonable balance between providing 
something that is large enough to be comfortable to view and 
can still be printed on a paper size that is manageable. 

10.2.8.7 Evaluating Visual Effects 

Identifying the Level of Effect 

The means of evaluating visual effects is illustrated in Table 
10.3 as a general guide.  This evaluation determines the level 
of effect resulting from the combination of visual sensitivity 
against magnitude of change.  The range of visual effects has 
been divided into seven broad classifications of effect, defined 
in this assessment as ‘substantial’, ‘moderate/substantial’, 
‘moderate’, ‘moderate/slight’, ‘slight’, ‘slight/negligible’ or 
‘negligible’.  

                                                      
3 Ordnance Survey Landform Panorama tiles, supplied by eMapsite.com, provide a 
digital record of existing landform across the UK provided as height data on a 50m 
horizontal spaced grid. 
4 CorelDRAW PhotoPaint and Photoshop. 
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Table 10.3:  Evaluation of Level of Visual Effect 

Visual Sensitivity Magnitude of 
Change 

High Medium Low 

High Substantial Moderate/Substantial Moderate 

Medium Moderate/Substantial Moderate Slight/Moderate 

Low Moderate Slight/Moderate Slight 

Negligible Slight Slight/Negligible Negligible 

Key to EIA significance 
(see 10.2.8.8): 

 Significant  Not Significant 

 
The derivation of visual sensitivity and magnitude of change 
are described below. 

Visual Sensitivity 

This is defined by reference to the sensitivity of the visual 
receptor.  In terms of this assessment the occupiers of all 
residential properties and users of long distant footpaths are 
defined as of high visual sensitivity, whereas workers or 
recreational users of areas of undesignated farmland are 
defined as being of lower visual sensitivity.  Further broad 
guidance is provided in Table 10.4.  Other factors affecting 
visual sensitivity of receptors include the nature of landscape 
within the view, the visual setting of the residential property or 
village and the relevant landscape value and quality of the 
area within the view and at the viewpoint.   

Magnitude of change 

The magnitude of change is described as high, medium, low 
or negligible, and is assessed by taking into account possible 
changes caused by the wind farm, which may affect the view.  
The magnitude of visual change is described by reference to: 

• The scale of change in the view and the loss or 
addition of features in the view and changes in the 
composition and extent of view affected; 

• The degree of contrast or integration of any new 
features or changes in the landscape with the existing 
or remaining landscape elements and characteristics 
in terms of mass, scale, colour and texture; 

• The proximity and distance of the receptor from the 
development and the frequency and speed at which 
the development may be viewed from a particular 
viewpoint; 

• The angle of view from the main direction of view, 
elevation and openness of the view, and whether the 
development would be viewed against the skyline or a 
background landscape; 

• The duration of the change, whether temporary or 
permanent, intermittent or continuous and seasonal 
changes, due to periodic management and leaf fall. 

Visual assessment from viewpoints considers the above 
factors to arrive at a judgement of the magnitude of change 
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posed by the development at that viewpoint.  General 
guidance for the assessment of magnitude of change has 
been provided in Table 10.4.  

For Example, significant visual effects on the overall visual 
amenity of residents would require direct and unobstructed or 
screened views of the wind farm, from the majority of the main 
ground floor living rooms and garden area of the residence.  In 
addition the residence would need to be orientated to directly 
face the wind farm site and at close enough proximity, such 
that the visibility of the wind farm would impinge upon the site 
and or setting of the property overall. The form and design of 
the wind farm, the intervening landscape and the sense as to 
how the two interact would also have an influence on the 
overall assessment. 

Table 10.4:  Visual Receptor Sensitivity and Magnitude 

Examples of Visual Receptor Sensitivity 

High  Residents or users of highly valued and accessible landscapes of national importance (e.g. NSA or 
National Parks) and Long Distance footpaths and other popular recreational footpaths.  The visual 
context of the surrounding landscape sensitivity in the view and the viewer expectations will be high.   

Note: this may also include landscapes adjacent to designated areas where the quality and character 
remains high.    

Medium Areas of open (recreational) space, footpaths, and landscapes valued at a regional or local level (e.g. 
Areas of Great Landscape Value).  The visual context of the surrounding landscape sensitivity in the 
view and the viewer expectations will be generally lower than above.  Receptors are expected to 
include walkers, cyclists, road users and rail passengers travelling through the landscape. 

Low Non-designated farmland, moorland and landscapes of lower value with poor accessibility. The visual 
context of the surrounding landscape sensitivity in the view and the viewer expectations will be low.  
Receptors include people at their place of work. 

Examples of Magnitude 

High  A major change or obstruction of a view that may be directly visible, appearing as a prominent feature 
and appearing in the foreground. 

Medium A moderate change or partial view of a new element within the view that may be readily noticed, directly 
or obliquely visible including glimpsed, partly screened or intermittent views, appearing as a noticeable 
feature in the middle ground. 

Low A low level of change, affecting a small part of the view that may be obliquely viewed or partly screened 
and or appearing in the background landscape.  May include moving views at speed. 

Negligible A small or intermittent change to the view that may be obliquely viewed and mostly screened and / or 
appearing in the distant background or viewed at high speed over short periods and capable of being 
missed by the casual observer. 

10.2.8.8 Determining Significance of Visual Effects 
For this assessment and in terms of the Environmental Impact 
Assessment (Scotland) Regulations (1999), significant visual effects 
resulting from the proposed wind farm would be all those effects that 
result in a ‘substantial’ or a ‘moderate / substantial’ effect, shaded grey in 
Table 10.3.  The other effects are not considered to be significant as part 
of this assessment. 

10.2.8.9 Type of Landscape and Visual Effect 
On completion of the landscape and visual assessments the type of effect 
and probability of effects occurring are defined.  The type of effects and 
the probability of an effect are defined as follows: 
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• Temporary or permanent – Effects may be considered as 
temporary or permanent.  Construction effects that cease when 
construction work ends would be considered temporary.  In the 
case of wind farm development the operational period is usually 
proposed to be followed by decommissioning and restoration.  
Despite this proposed restoration, the length of the application 
periods, typically in excess of 20 years, mean that the 
development is referred to as permanent, but reversible; 

• Indirect effects – The Landscape Institute defines these as 
effects, which are not a direct result of the development, but are 
often produced away from it or as a result of a complex pathway.  
An example may include the potential for new tracks to increase 
public access to the wind farm site creating new viewpoints; 

• Positive or Negative – The landscape and visual effects may be 
positive, neutral or negative: 

1. In landscape terms - a positive effect would require 
development to add to the landscape quality and 
character of an area.  Neutral landscape effects would 
include low or negligible changes that may be 
considered as part of the ‘normal’ landscape 
processes such as maintenance or harvesting 
activities.  A negative effect would include change that 
led to a reduction in the landscape quality or adverse 
change in the character of an area and may, for 
example, include the loss of landscape elements such 
as mature trees and hedgerows as part of 
construction; 

2. In visual terms – positive or negative effects are less 
easy to define or quantify and require a subjective 
consideration of a number of factors affecting the 
view, which may be positive, neutral or negative.  It is 
not the assumption of this assessment that all 
change, including high levels of change is a negative 
effect.  Where possible the assessment has been 
made on the basis of the landscape architect’s 
professional judgement considering factors such as 
the quality of the wind farm design and composition, 
which may or may not be reasonably accommodated 
within the scale and character of the landscape as 
perceived from the receptor location.   

• Opinions will vary as to whether the wind farm is viewed as a 
positive image.  It should however be noted that all of the public 
attitude surveys carried out to date indicate that the majority of 
respondents do not view wind farm development as negative 
development after construction. 

• Probability of Effects - The probability of the identified effect 
occurring should the development proceed is considered in terms 
of whether it is certain, likely or unlikely.  The probability of the 
landscape and visual effects occurring as predicted in this 
assessment is regarded as certain, subject to the stated project 
design and the continuance of the existing landscape resource.  
Probability does not take account of the provision of intermittent 
screening due to tree cover, this is instead addressed through 
consideration of the magnitude of effect, see Table 10.2 and 
Table 10.4. 
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10.2.9 Cumulative Landscape and Visual Assessment 

The cumulative assessment employs broadly the same methodology as the 
LVIA, with specific modifications as described below. 

10.2.9.1 Types of Cumulative Effect 
Three types of cumulative effect are possible, relating to viewpoints and 
other areas of visibility, and are defined as follows: 

• Static Cumulative Visual Effects: Where more than one wind farm 
may be visible simultaneously5 or successively6 from a fixed 
viewpoint; 

• Sequential Cumulative Visual Effects: Where more than one wind 
farm may be visible from particular routes through the landscape, 
such as main transport roads or a popular footpath.  Also, where 
visibility along a route relates to one wind farm at a time, but 
more than 1 wind farm is seen at different times; 

• Cumulative Landscape Effects: Where more than one wind farm 
may have an effect on a landscape designation or particular area 
of landscape character. 

As with the main LVIA, the effects may be positive, neutral or negative. 

10.2.10 Defining the Study Area 

The study area for the cumulative assessment considers existing wind farms 
and application sites (see below) within a 60km radius of the site centre, with 
cumulative effects assessed within a 30km radius. This allows for the possibility 
that a location may be midway between two wind farms at approximately 30km 
distance from each. 

10.2.11 Defining Wind Farm Projects to be Included 

Within the CLVIA Study Area there may be operational wind farms, sites which 
have been consented but which are either still under construction or are not yet 
built and, sites being progressed through the consent process which have 
submitted in advance of this project.   

Operational wind farms are considered to be part of the baseline so have been 
considered within the LVIA baseline assessment.  Sites which have been 
consented, but which are either under construction or are yet to be built, 
establish an accepted change in the baseline landscape character or patterns 
of visibility and with operational wind farms form the baseline for CLVIA.  It is in 
the context of this accepted change that the effects of the proposed 
development are considered. 

There may also be other sites that are being progressed through the consenting 
process, either for which applications have been submitted but on which 
consent has not yet been determined, or sites where proposals are still under 
development and for which applications have not been submitted.  Of these 
proposals, some may be at very early stages of development and may not 
progress to applications.  It has been considered appropriate that only 
applications that have been submitted in advance of this project are considered 
within the CLVIA. 

                                                      
5 A simultaneous view is where more than one wind farm is viewed in the same “view” – 
that is without turning around for example. 
6 A successive view requires the viewer to move or turnaround at a viewpoint in order to 
see different wind farms – they would not be visible in a single view (assuming an 
approximate 90 degree field of view as a normal single view) 
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The sites considered within this assessment are defined in section 10.3 – 
Scope. 

10.2.12 Predicting Cumulative Landscape Effects 

Existing wind farms form part of the baseline assessment.  The assessment of 
cumulative landscape effects firstly considers the effects on this baseline 
landscape character of other consented applications (i.e. those that are under 
construction or are not yet built) before considering the landscape effects of the 
Proposed Development and other non determined applications. 

The assessment of cumulative landscape effects involves reference to the 
cumulative visibility maps (see below) and the cumulative viewpoint 
assessment (see below).  The assessment considers the extent to which the 
proposed development, in combination with others, may change landscape 
character through either incremental effect on characteristic elements, 
landscape patterns and quality, or by the cumulative addition of new features.  
Identified cumulative landscape effects are described in relation to each 
individual Landscape Character Area and for any nationally designated areas 
(e.g. National Parks) that exist within within the LVIA Study Area.  

10.2.13 Predicting Cumulative Visual Effects 

This starts through identification of the receptors that may experience 
cumulative visual effects.  Cumulative visibility maps are prepared using the 
Resoft Windfarm programme to establish locations and travel routes where 
there is the potential for cumulative visual effects (section 10.2.3 describes the 
process for preparing a cumulative visibility map).  The cumulative visibility of 
existing wind farm developments is established in the first instance using the 
computer programme to identifiy areas where wind farm developments are 
theoretically visible.  The potential visibility of other consented developments is 
then incorporated to establish a level of visibility within which the additional 
contribution of the Proposed Development can be assessed.  Cumulative 
visibility maps are analysed to identify the residential and recreational locations 
and travel routes where cumulative visual effects on receptors (people) may 
occur as a result of the Proposed Development.  

The review of cumulative visibility maps seeks to identify the specific 
contribution to cumulative visibility from different wind farm developments, 
either in terms of their individual role in extending the area within which any 
wind farm is visible or increasing the number of wind farms visible from a 
particular location.  The effect of existing operational sites is considered in the 
first instance with the incremental contribution from consented but not yet built 
sites then added, before considering other wind farm applications and the effect 
of the Proposed Development.  These latter effects are considered for individual 
applications as well as in combination. 

With potential receptor locations identified, cumulative effects on individual 
receptor groups are then explored through viewpoint assessments which 
involve a site visit and is informed by the use of wireframe illustrations that 
include existing, consented and proposed wind farms.  Receptors in the wider 
landscape are also considered through analysis of effects within the different 
landscape character areas.  The computer programme itself can also used to 
‘drive’ particular travel routes to assess the visibility of different wind farm 
development and informs assessment of sequential cumulative effects that may 
occur within a journey. 

10.2.14 Cumulative Viewpoint Selection 

Cumulative viewpoints are selected to illustrate: 

• the relationship of the Proposed Development to other wind farms 
within the same or adjacent Landscape Character Areas; 
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• viewpoints in sensitive or designated landscapes where more than 
one wind farm may be visible; 

• locations where more than one wind farm may be visible 
simultaneously; 

• locations where different wind farms may be visible successively. 

10.2.15 Evaluation of Cumulative Landscape and Visual Effects  

The level and significance of cumulative landscape or visual effects is 
determined in the same manner as effects in the main LVIA, i.e. through 
combination of sensitivity and magnitude of change.  The assessment basis for 
landscape effects is defined in Table 10.1 and Table 10.2 and for visual effects 
in Table 10.3 and Table 10.4. 

10.3 SCOPE OF ASSESSMENT 
The scope within which the methodology for LVIA is applied is described in the remainder 
of this section. 

10.3.1 Definition of the Study Area 

An overall LVIA Study Area of 31.2 km radius from the site centre has been 
established on the basis of a 30km distance from each of the proposed turbine 
locations.  The LVIA Study Area is illustrated in Figure 19a and is further 
defined for each part of the assessment process as follows: 

• Landscape and Visual Impacts Assessment Study Area– this has 
considered potential visual impacts within 30km of any single turbine 
constituting part of the Proposed Development; 

• Cumulative Visual Assessment Study Area- this has considered 
existing wind farms and application sites within a 60km radius of the 
site centre, with an assessment of the potential visual impacts within 
30km. 

10.3.2 Visibility Map 

Three Visibility Maps have been prepared to assess the visibility of the 
Proposed Development:  

• To upper blade tip (Visibility Map 1); 
• To hub height (Visibility Map 2); 
• To upper blade tip with existing forest screening zones defined 

(Visibility Map 3).   

For the purposes of defining the forest blocks, and thus the band added on top 
of the terrain data, trees were assumed to be 15m high.   

In addition, cumulative visibility maps have been prepared to upper blade tip 
and do not exclude areas of forestry. 

10.3.3 Mitigation 

The landscape design and mitigation process has examined the following 
aspects of the wind farm: 

• Turbine location, layout, design and appearance of wind farm; 
• Route and design of access roads, site entrance and location of 

borrow pits; 
• Landuse integration; 
• Location, design and appearance of substation, masts and 

transformers;  
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• Location of temporary construction compound, access points and 
other construction activity that may have a landscape or visual effect. 

The mitigation identified is described in Section 10.5 (Mitigation incorporated in 
the proposed development) which also identifies the key items of mitigation. 

10.3.4 Grid Connection 

The grid connection (~4.5 km on wood poles connecting into the local 
distribution system at a point ~1 km north of Kilchrenan) is subject to separate 
consenting procedures. 

10.3.5 Landscape Assessment 

In determining landscape quality, reference has been made to the Landscape 
Assessment of Argyll and the Firth of Clyde, SNH Review No.78. 

10.3.6 Landscape and Visual Issues Addressed 

The landscape and visual issues which have been addressed as part of this 
assessment are listed in Table 10.5.  These were established based on the 
experience and professional judgement of the landscape architect who has 
completed this assessment and through discussion with Argyll and Bute Council 
and SNH.  Detailed assessment and identification of sensitive receptors follows 
in later sections of this chapter. 
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Table 10.5:  Key Landscape and Visual Issues 

Landscape Issues Description 

Landscape Character Landscape effects of the Proposed Development on landscape character types or areas 
including areas of local landscape character types identified during this assessment, e.g. 
Loch Nant and different ‘layers of landscape from loch-side, to moorland plateau and 
high mountain tops. 

Landscape Elements Direct or physical effects on landscape elements which may include forestry, trees, and 
moorland. 

Visual Issues Description 

Local Community Views from the local rural community particularly along Loch Awe, Pass of Brander and 
the Dalmally area, taking in individual properties and small villages within 10km of the 
site including Cladich, Portsonachan, Kilchrenan area, Eredine,  (excluding villages 
located outwith the visibility envelope calculated to upper blade tip).  Views from roads 
and popular tourist destinations.   

National Scenic Areas  

National Park 

Area of Great Landscape 
Value 

Views from National Scenic Areas, the edge of the National Park, and Area of Great 
Landscape Value as well as more general effects on the character of the landscapes 
within these areas. 

Munros and hilltops Attention has been given to the views from popular hilltops and walking summits within 
the study area. 

Gardens and Designed 
Landscapes 

Many of these landscapes are well screened by perimeter estate woodland, however the 
assessment examines potential visual effects on vistas and views from these properties 
and their environs. 

Cultural Heritage and 
Tourist Destinations 

Views from popular outdoor tourist destinations; their setting and visitor experience will 
be examined as part of the assessment.  

Major Transport and 
Tourist Routes 

Transport routes including tourist routes and the parallel minor road to be west/north of 
Loch Awe.  Specific routes considered in the assessment were the A83, A85, A819, the 
B840, B845 and minor road to the north west side of Loch Awe.  Other routes including 
A886, A815, A83 (Loch Fyne) and the A828 are all outwith the visibility envelope to 
blade tip.  Views from passenger trains on the railway line to Oban are within the visual 
envelope, though no views are available due to the direction of view available from the 
carriages and localised screening. 

Cumulative Assessment The cumulative assessment includes viewpoint assessment within the Study Area where 
simultaneous and/or successive views of more than one wind farm may be achieved, 
and sequential cumulative assessment, where more than one wind farm may be viewed 
along transport routes (simultaneous or successive). 

10.3.7 Viewpoint Selection 

Many of the key issues noted above were considered through the viewpoint 
assessment.  The viewpoints were selected by analysis of the visibility maps 
using professional judgement and in consultation with SNH’s landscape 
advisors and Argyll and Bute Council.  Table 10.6 provides a summary of the 
viewpoints selected, the reason for their initial selection and the type of potential 
receptor(s) at those locations.  The road user category will include both 
residents, local workers and tourists when travelling by road.   

The location of the assessment viewpoints is illustrated in Figure 19g.  
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Table 10.6:  Summary of Viewpoints included in the Visual Assessment 

Viewpoint No, 
General 
Description 

Reason for Initial Selection Type of 
Potential 
Receptor 

Distance To 
Nearest 
Turbine 

Landscape 
Character 

Landscape 
Designation

1: Loch Nant Loch Nant - track. –Closest point to the 
wind farm accessed by the public. 

Foresters, 
fishermen 

~4.7km Craggy 
Upland 

 

2: 
Balliemeanoch 

Group of properties and a farm. Point 
likely to have the clearest and closest 
view of the wind farm.  Located on 
south shore of Loch Awe. 

Residents, 
road users 

~4.7km Craggy 
Upland 

ALLI 

3: Waterfall, 
Loch Awe 

Stopping point close to local landscape 
feature (waterfall further along the 
road). 

Road 
users,  

~5.5km Craggy 
Upland 

ALLI 

4: Annat Viewpoint on edge of settlement on 
minor road. Closest settlement  to the 
site with a potential view of the wind 
farm 

Residents ~5.7km Craggy 
Upland 

ALLI 

5. Kilchrenan 
footpath 

Footpath and minor road junction east 
of Kilchrenan settlement.  Closest 
point to the village to view the wind 
farm (though not visiblke from within 
the village).  Could affect village 
setting . 

Walkers, 
road users 

~6.3km Craggy 
Upland 

ALLI 

6: Portsonachan Village and hotel on south shore of 
Loch Awe. Almost the only point in the 
village with a view of the wind farm site 
for locals and tourists. 

Residents, 
tourists,  

~6.5km Craggy 
Upland 

ALLI 

7: Blarghour Small settlement / farm on south shore 
of Loch Awe.  Residential properties 
and a farm likely to have clear and 
close range views of the wind farm. 

Residents, 
road users 

~6.5km Craggy 
Upland 

ALLI 

8: Ardbrecknish 
House (road 
above) 

Near hotel / residential property.  
Elevated view from the road. The view 
directly from the hotel is screened by 
trees, location selected where the view 
opens up. 

Residents, 
road users 

~9.1km Craggy 
Upland 

ALLI 

9: Eredine Small settlement on south shore of 
Loch Awe with potential to view the 
wind farm. 

Residents, 
road users 

~10.0km Craggy 
Upland 

ALLI 

10: Foxhole 
Hotel, Kilmore 

Hotel and small group of residential 
properties south of Oban with potential 
to view the wind farm from the west. 

Residents, 
road users 

~11.8km Craggy 
Upland 

 

11. Ben 
Cruachan  

Munro hilltop above reservoir / 
Cruachan Hydro Power Station.  
Elevated high top, the closest munro 
hill walking peak that is an important 
mountain in the views and identity of 
the area  

Walkers ~12.4km High Tops AGLV 

12: Military road 
above the A85 

Point along the military road above the 
A85, leading to Cruachan reservoir, 
access to Ben Cruachan and local 
cycle and walk track.. 

Walkers, 
cyclists. 

~11.8km High Tops ALLI 

13: Oban Hilltop Hilltop with Transmission mast, south 
of Oban, local walking route. 

Walkers ~13.6km Craggy 
Upland 

 

14: Dalmally 
Monument 

Monument to Duncan Ban MacIntyre 
(poet, 1724) and local viewpoint. 

Walkers ~16.9km Craggy 
Upland 

 

15: Beinn Munro hilltop above Glen Fyne. Walkers ~22.0km High Tops  
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Viewpoint No, 
General 
Description 

Reason for Initial Selection Type of 
Potential 
Receptor 

Distance To 
Nearest 
Turbine 

Landscape 
Character 

Landscape 
Designation

Bhuidhe 

16: Kilcheran, 
Lismore 

B8045 within NSA – Kilcheran, small 
settlement. 

Residents, 
road users 

~22.3km Slate Islands NSA 

17: A85 east of 
Dalmally 

Point along A85 Tourist Route to the 
Isles. 

Road 
users 

~23.6km Mountain glen AGLV 

18: Duart Castle, 
Mull 

Tourist attraction, Listed Building / 
Scheduled Monument. 

Tourists ~25.5km Basalt 
Lowland 

Listed 
Building 

19: Beinn 
Trilleachan 

Corbett hilltop in NSA, above Glen 
Etive. 

Walkers ~25.2km High Tops NSA 

20: Kirkton 
Sculptured 
Stones 

Small settlement and Sculptured 
Stones in old Churchyard. 

Tourists ~26.0km Coastal 
Parallel 
Ridges 

 

21: Beinn an 
Lochain 

Popular walking hilltop on edge of the 
National Park. 

Walkers ~26.5km High Tops National 
Park 

10.3.8 Recreational and Tourist Destinations 

A list of recreational and tourist destinations, that are within the visual envelope 
calculated to upper blade tip, and could potentially view or be viewed in the 
context of the proposed wind farm have been selected through desk-based and 
site survey analysis.  The recreational and tourist destinations, included in this 
assessment are listed in Table 10.7 and each has been visited as part of the 
site survey. 

Table 10.7:  Recreational and Tourist Destinations Visited During Site Survey 

Name Description Viewpoint 

<10km from Carraig Gheal Wind Farm 

Loch Nant and fishing lochs Fishing lochs of local interest, accessed by forest tracks. Viewpoint 1 

Loch Awe shoreline Shoreline settlements, minor roads, loch-side picnic sites, 
footpaths and cycleways including: 

Inverinan and Inverliever Forests (Forestry Commission) 

- 

 Portsonachan – lochside village with holiday accommodation 
and piers. 

Viewpoint 6 

 Ardbrecknish House – house, gardens and holiday cottages on 
southern shore of Loch Awe. 

Viewpoint 8 

 Innis Chonnell Castle – ruined castle on island, Loch Awe. - 

Loch Avich Small loch, with forest trails and picnic sites. - 

10-20km from Carraig Gheal Wind  Farm 

Ferry Routes  Ferry routes from Oban across the Firth of Lorn / Sound of 
Mull, to Mull and Lismore. 

- 

Ben Cruachan Munro summit and hill walker destination. Viewpoint 11 

Eredine House House and holiday cottages on southern shore of Loch Awe. Viewpoint 10 

Old Drovers Route Forest trail and mountain bike route between Eredine and Loch 
Fyne. 

- 

Kerrera Island Island walking and naturalist destination near Oban. - 
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Name Description Viewpoint 

20-30km from Carraig Gheal Wind Farm 

Duart Castle, Mull Historic castle and grounds open to the public April to October. Viewpoint 18 

Torosay Castle, Mull Victorian castle and gardens open to the public March to 
October. 

- 

Mull Narrow Gauge 
Railway 

Tourist railway with view of the Scottish Highlands.  

Ben Lui National Nature Reserve, Munro and hill walker destination. - 

National Park Loch Lomond and the Trossachs National Park. - 

Mountain summits Hill top destinations include the Munros: Ben Lui, Beinn a’ 
Chleibh, and Ben Ime and the Corbbets: Beinn a Lochain, 
Beinn Bheula and Ben Donich. 

Viewpoints 15, 
19 and 21 

Tourist areas at Dalmally, Kilchurn Castle, Glen Nant, Loch Fyne, Benderloch, 
and much of the west coastal landscapes and routes are outwith the visual 
envelope calculated to blade tip and are predicted to not have a view of the 
proposed wind farm. 

Many of the tourist destinations within the area are also listed for their 
architectural, or historic importance and an assessment of the effects on 
cultural heritage including scheduled monuments, archaeological sites and 
listed buildings is made in Chapter 11 of the Environmental Statement:  Main 
Report. 

10.3.9 Visualisations 

In this assessment a photograph of the existing view, a wireframe of the 
proposed development and a photomontage have been produced to assist the 
reader for viewpoints 1, 2, 3, 5, 6, 7, 8, 9, 10, 11 and 12.  At Viewpoint 4, the 
turbines are behind trees and so no photomontage has been prepared.  The 
remaining viewpoints (they are more distant and a photomontage is less useful 
at this range) are illustrated with a photograph of the existing view and a 
wireframe of the Proposed Development.  Where it appears in the wireframe, 
the existing Beinn Ghlas Wind Farm has been included with the turbines 
coloured green in the wireframes to distinguish them from Carreig Gheal, which 
is coloured blue. 

10.3.10 Wind farms Included In The Cumulative Landscape and Visual 
Assessment 

The cumulative landscape and visual assessment was performed on all known 
wind farms for which sufficient information was publicly available at the date of 
this assessment (eg a planning application, containing details of size, location, 
and number of turbines) within the CLVIA Study Area. These were agreed 
through consultation with SNH and Argyll and Bute Council.  The wind farms 
included in this assessment are listed in Table 10.8 and illustrated in Figure 
CLVIA1. 

The assessment findings, however, are not a substitute for individual wind farm 
landscape and visual assessment as they are directed towards determining any 
cumulative effects.  Other potential wind farm sites may have been confirmed or 
proposed since the date of this assessment. 
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The Burnhead Moor Wind Farm near Greenock is at the extreme southern edge 
of the 60km study area but was excluded from further consideration as a result 
of negligible intervisibility with the proposed Carraig Gheal Wind Farm.  Both 
Burnhead Moor and Carraig Gheal Wind Farms are theoretically visible from 
viewpoint 21 but in opposite directions and at distances to each site in excess 
of 25km.  Proposals for wind farms are also understood to exist for sites at 
Letrault Farm (near Greenock) and Meall Ruadh (to the south west of 
Lochgilphead).  Planning applications have not been submitted for either site at 
the date of preparation of this assessment therefore both have been excluded 
from further consideration. 

For each development a visibility map has been calculated to upper blade tip.  
Data used for the calculation of the visibility maps, photomontages and 
wireframes has been based on the following sources, which may be subject to 
further change: 

• Cruach Mhor Windfarm Environmental Statement and Non Technical 
Summary, CRE Energy / ScottishPower, 2001 (Application Ref: 
01/01553/DE7, Prior to Commencement Conditions 2003); 

• An Suidhe Windfarm Environmental Statement and Non Technical 
Summary, Natural Power Company, 2001; 

• Clachan Flats Environmental Statement, Non Technical Summary, 
and Additional Information, AMEC / Border Wind, 2001. (Application 
Ref: 02/00953/DE7); 

• Inverliever Windfarm Environmental Statement and Non Technical 
Summary, CRE Energy / ScottishPower, 2002 and Inverliever 
Windfarm Amended Layout, CRE Energy / ScottishPower, 2003. 
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Table 10.8:  Wind farms included in the Cumulative Assessment 

Wind farm 
Site 

No. of 
Turbines Distance1 Blade Tip 

Height2 Location and Assessment Comments 

Existing wind farms:  

Beinn Ghlas 14 ~5.5km 57m Bonus 600kV turbines generating 8.4MW. The 
wind farm has already been included in the 
assessment as part of the existing baseline. 

Cruach Mhor 35 ~33km 71m Generating ~30MW located in Glen Darvel, 
Cowal (Grid Ref. 204300E 687200N). 

Proposed wind farms with Planning Consent 

An Suidhe Wind 
Farm 

24 ~13km 80m Proposed 30MW, between Loch Awe and Loch 
Fyne (Grid Ref. 201100E 707700N). 

Clachan Flats 
Wind Farm 

9 ~21km 79m 15MW under construction, near Inveraray (Grid 
Ref. 218000E 714000N). 

Proposed wind farms with Planning Application Submitted 

Inverliever Wind 
Farm 

17 ~10km 80m Proposed 30MW, 10km NE of Inveraray (Grid 
Ref. 191400E 711400N). 

Key: 

1. Distance - Distance from the Carraig Gheal Wind Farm. 

2. Height from ground level to blade tip. 

Note:  

The above information has been collected from Planning and Developer sources and may be subject to change. 

Table 10.9 Summarises the distances between the viewpoint locations and the 
wind farms included within the Cumulative Assessment, and identifies those 
viewpoints for which the cumulative viewpoint assessment has been completed 
(rows shaded grey).  The rationale for selecting the cumulative viewpoints and 
the relevant Regional Landscape Character Area (RLCA) are stated. 
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Table 10.9:  Summary of Viewpoints included in the Cumulative Assessment 

Viewpoint (VP) No. Distance from proposed wind farms from viewpoint where visible 

Existing Consented Propo-
sed 

Rationale for cumulative 
viewpoint selection 
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1: Loch Nant 

~5 ~2km - - ~16km - 

Beinn Ghlas already 
included in baseline LVIA 
and shown in Visualisation 
1 

2: Balliemeanoch ~5 - - - - ~11km Duplicates VP7 but more 
distant view of Inverliever 

3: Waterfall, Loch Awe ~6 - - - - ~10km Duplicates VP7 but more 
distant view of Inverliever 

4: Annat ~6 - - - - ~16km Duplicates VP7 but more 
distant view of Inverliever 

5: Kilchrenan footpath ~6 - - - - - No cumulative visibility. 

6: Portsonachan  
~6 ~8km - - - - 

Beinn Ghlas already 
included in baseline shown 
in Visualisation 6 

7: Blarghour 

~7 - - - - ~8km 

Within Mid Argyll RLCA 
where site is located. 
Allows Carreig Gheal and 
Inverliever to be viewed in 
successive views.  Provides 
approximately equidistant 
view to both sites compared 
with VP2, 3, 4, 9. 

8: Ardbrecknish House 
(road above) ~9 ~10km - - - - 

Beinn Ghlas already 
included in baseline LVIA 
and shown in Visualisation 
1 

9: Eredine ~10 - - - - ~6km See VP 7 above. 

10: Foxhole Hotel, Kilmore ~12 - - - - - No cumulative visibility. 

11: Ben Cruachan 

~12 ~10km - ~21km ~18km ~23km 

Popular mountain viewpoint 
with visibility of several 
wind farms within 
approximate 90o angle of 
view, including Beinn Ghlas 
and Carraig Gheal at 
moderate distance.  Within 
Lower Grampians RLCA 

12: Military road above the 
A85 

~13 ~11km - - ~14km ~19km 

Similar aspect to VP11 but 
at lower altitude.  VP11 
preferred due to additional 
inclusion of An Suidhe, 
albeit at distance. 

13: Oban Hilltop 

~14 ~13km - - - - 

Beinn Ghlas already 
included in baseline LVIA 
and shown in Visualisation 
1 
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Viewpoint (VP) No. Distance from proposed wind farms from viewpoint where visible 

Existing Consented Propo-
sed 

Rationale for cumulative 
viewpoint selection 
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14: Dalmally Monument 

~17 ~16km - - - - 

Beinn Ghlas already 
included in baseline LVIA 
and shown in Visualisation 
1 

15: Beinn Bhuidhe 

~22 ~23km - ~21km ~4km ~29km 

View from Loch Fyne RLCA 
which includes several wind 
farms in approximate 90o 
angle of view.  

16: Kilcheran, Lismore 

~22 ~20km - - - - 

Beinn Ghlas already 
included in baseline LVIA 
and shown in Visualisation 
1 

17: A85 east of Dalmally 

~23 ~23km - - - - 

Beinn Ghlas already 
included in baseline LVIA 
and shown in Visualisation 
1 

18: Duart Castle, Mull 

~25 ~24km - - - ~28km 

Beinn Ghlas already 
included in baseline LVIA 
and shown in Visualisation 
1.  High viewing distance to 
all sites. 

19: Beinn Trilleachan 

~25 ~20km - - - - 

Beinn Ghlas already 
included in baseline LVIA 
and shown in Visualisation 
1 

20: Kirkton Sculptured 
Stones ~26 - - - - - No cumulative visibility. 

21: Beinn an Lochain 

~26 ~29km ~25km ~20km ~7km ~30km 

View from the south, within 
Cowal Ridges RLCA, with 
view of all sites included in 
the assessment. 

Note: The numbers related to the estimated approximate distance of the development from the viewpoint. 

 Shading indicates viewpoints selected for cumulative visualisations 

10.4 MITIGATION INCORPORATED IN THE PROPOSED DEVELOPMENT 

10.4.1 Site Selection and Locational Guidance Context 

A description of the Proposed Development is provided in Appendix 1 and 
summarised in Chapter 3.  

The Carraig Gheal Wind Farm Site has emerged from a strategic site selection 
process undertaken by GreenPower and in respect of SNH’s ‘Strategic 
Locational Guidance for On- Shore Wind farms’, is located within an area (Zone 
1) of low sensitivity.  Zone 1 is defined by SNH as follows: 
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“Zone 1 identifies land with least natural heritage sensitivity and the greatest 
opportunity for wind farm development. In some parts of this zone it may be 
appropriate to accept changes in landscape character in order to meet the need 
for renewable energy generation.”  

Subsequently, Land Use Consultants were commissioned (by SNH) to assess 
the sensitivity of landscape to wind farm development in Argyll and Bute, and 
their Final Report (2002) identified the landscape of the proposed Development 
Site as within a ‘search area with wind resource and higher capacity / lower 
sensitivity’ to wind farm development.  This area is also ranked 1st out of those 
search areas within the LVIA Study Area (as shown in Figure 19a) and 3rd out 
of the total Argyll and Bute area (behind Mull of Kintyre and Islay).  The 
Development Site is also identified as a ‘Preferred Area’ for wind farm 
development in Argyll and Bute Council’s Approved Structure Plan, STRAT RE 
1 – Interim Windfarm Strategy. 

The Argyll and Bute (Consultative Draft) Local Plan contains Policy: STRAT RE 
1: Wind Farm / Wind Turbine Development.  This policy refines the ‘Preferred 
Area’ for wind farm development to areas with some capacity, which have been 
termed ‘limited opportunity areas’ (noting that these areas are those deemed to 
have the highest potential in Argyll and Bute within the draft plan).  In respect of 
these areas and the LVIA, this policy requires proposed wind farm development 
to demonstrate that there would be no significant adverse effect (directly or 
cumulatively) on: 

• ‘local communities’; 
• ‘landscape character and visual amenity’. 

10.4.2 Wind Farm Design 

The initial project layout has evolved considerably through the EIA and 
environmental design process to develop a design, which has responded where 
possible, to the local landscape character and visual receptors as well as 
outline design guidance from Consultees.  The landscape design process is 
illustrated in Figure 19e. 

10.4.2.1 Outline Design Guidance from Argyll and Bute Council 
The (Consultative Draft) Local Plan provides supplementary guidance on 
the visual impact of wind farms and states that wind farms are ‘likely to be 
distinctive features in the landscape. Such development will be visually 
unacceptable when: 

 
(i) the cumulative impact of the development breaches the general 

capacity of the wider area to successfully absorb and integrate the wind 
farm development (account should be taken of the SNH Argyll and Firth 
of Clyde Landscape Character Assessment 1996 and of environmental 
impact assessments undertaken in association with planning 
applications); or 

(ii) the grouping of turbines impose an unsympathetic pattern on the 
landscape as viewed from established close or more distant viewpoints; 
or 

(iii) the turbines and ancillary elements (including access tracks) create an 
unsympathetic visual confusion or intrusion in the landscape; or 

(iv) the materials or colouring are unacceptably intrusive; matt surface and 
white or off-white colouring being generally preferred. 

10.4.2.2 Outline Design Guidance: Argyll and Firth of Clyde Landscape 
Character Assessment 
The Argyll and Firth of Clyde Landscape Character Assessment advises 
the consideration of landscape designations, remoteness / man-
influenced landscapes, skylines, scale, enclosure and presence of 
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distinctive landscape features in the assessment of landscape capacity.  
The report goes on to assess at a broad level the capacity of LCT’s to 
accommodate wind farm development.  The Craggy Upland LCT is 
assessed as moderate sensitivity, which is defined as follows: 
‘Moderate Sensitivity – presence of existing development, including 
forestry, large scale, relatively homogenous landscape with some 
opportunities to site ridge-top developments so that they are not 
prominent from important views.’ 

10.4.2.3 Outline Design Guidance from Scottish Natural Heritage 
Outline design guidance has taken the form of consultation meetings with 
SNH.  SNH advised that the site could be considered as appropriate to 
wind farm development and that given the existence of Beinn Ghlas, the 
key issue was to manage the cumulative visual effects of the wind farm 
development.  SNH also advised that a ‘clustered’ approach to groups of 
wind farms, might be more suitable to the broad landscape setting 
(provided this did not exceed the landscape and visual capacity of the 
area) and could be preferable to random or ‘un-related’ development over 
a wider area.  Further to this the ‘Guidelines on the Environmental 
Impacts of Wind farms and Small Scale Hydroelectric Schemes’ 
published by Scottish Natural Heritage advise on the following design 
criteria which would be appropriate to this site location: 

• Retention of ‘simplicity of image’, by relating the layout design to 
the underlying landscape character; 

• Relating scale of wind farm and turbine size to the existing 
landscape scale and character aiming to achieve a ‘sensitive, 
sculptural and simple’ effect that appears rational to the 
landscape setting; 

• In the case of cumulative effects, a simple image may be retained 
by ‘all being of a similar image and relationship in the landscape’. 

• Further guidance is provided on the design and layout of roads 
and ancillary development. 

10.4.2.4 Design Opportunities and Constraints 
Analysis of the site area landscape character, consultation, and early 
wind farm design has led to the identification of a number of landscape 
and visual design opportunities and constraints, which are listed in Table 
10.10. 
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Table 10.10:  Landscape and Visual Design Constraints and Opportunities 

Item Design Constraint Design Opportunity 

Craggy Uplands  
Landscape 
Character Type 

Potential visibility from higher ground and 
adjacent landscapes. 

Broad, indiscriminate, undulating plateaux with 
identified capacity for wind farm development. 

Carraig Gheal Site Pale turbines may contrast with dark forest 
background in some views.  

Localised year round screening of wind farm, 
turbine bases roads and ancillary development 
from some views.   

Partly man-modified landscape with the some 
existing access tracks.   

Visual Amenity Views and amenity of local settlements and 
communities, local walks and viewpoints. 

 

Design to protect visual amenity and where 
visible, aspire to provide a positive contribution 
to the landscape in terms of scale, and 
simplicity of image or visual composition. 

10.4.2.5 Turbine Selection 
The project has developed to include up to a maximum of twenty four 
turbines, based on a turbine specification with two different hub heights of 
up to 70m (seven turbines) and up to 85m (seventeen turbines) and a 
rotor diameter of up to 84m.  This would provide overall turbine heights of 
up to 112m  and up to 127m to blade tip (for seven and seventeen 
turbines respectively).  
The two turbine heights have been proposed in response to the 
undulating nature of the Carraig Gheal site, and will assist in presenting a 
more unified appearance and simplicity of image when viewed from 
surrounding areas. The use of the lower hub heights has prevented 
individual turbines from appearing particularly dominant or un-related to 
landform as viewed from the surrounding area. 
One meteorological mast would be required as part of the development 
(~85m high steel lattice tower) located amongst the wind turbines.  

10.4.2.6 Site Substation 
The substation compound will be located at the edge of the forest 
plantation and would not be visible from residential and recreational 
receptors outwith the site area.  The colour of the switchgear house will 
be selected to blend with the forest as far as possible, either dark grey or 
brown, and will take note of Argyll and Bute Council’s Design Guide 
(Leaflet B), for the Siting and Design of Farm Buildings, May 1985. 

10.4.2.7 Wind farm Layout Options 
The landscape design process is illustrated in Figure 19e, which is 
explained below. 

i)  Existing Local Landscape Character 

The site is located within broad, indiscriminate, and undulating 
plateaux with identified capacity for wind farm development.  
The site area is partly man-modified, due to the presence of 
large areas of commercial forestry plantation and the 
existence of the Beinn Ghlas Wind Farm. 

ii)  Early Layout Designs 

Early technical layouts included up to 49 turbines, which was 
reduced as a result of the wider environmental constraints on 
the site, in particular visual and ecological data.   
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Subsequent design options for the layout focused on a smaller 
number of turbines and a range of potential layout designs 
were tested from the assessment viewpoints to determine the 
likely visual composition in terms of simplicity of image and 
cumulative effects.  The assessment viewpoints allowed the 
early design options to be tested in terms of the view from 
higher ground, adjacent areas of plateau and from lower areas 
along Loch Awe.  Layout design options included simple grids, 
rows, loose grids, curved rows and organic layouts.  Viewpoint 
assessment of the layout design options considered the 
following factors: 

• The main axis of view or direction from where most 
visual receptors would view the wind farm; 

• The landscape grain, scale, enclosure and presence 
of scale indicators7; 

• Apparent extent and depth of the development when 
viewed from the viewpoints; 

• Overall composition and simplicity of image 
(avoidance of outlying or overlapping turbines, gaps); 

• Proportion of background / skyline against which the 
turbines would be viewed and consideration of colour 
selection; 

• Appearance of the wind farm from moving receptors, 
in particular road users on the south side of Loch 
Awe; 

• Cumulative effects and visual composition when seen 
in conjunction with the Beinn Ghlas Wind Farm. 

A slightly irregular but tightly grouped layout of turbines was 
generally preferred and this option was tested through 
observation and comment on the alternative layouts, as they 
would appear from the assessment viewpoints, by the Design 
Team (a group including landscape architects (the assessors) 
and project managers).  

The potential locations for the turbines considered in this 
stage of the design was influenced by detailed on-site micro-
siting issues relating to ecological and hydrological 
sensitivities. 

iii)  Detailed Design Stage 

The design was completed by the careful location of site roads 
and the site substation, utilising existing access tracks as far 
as possible.   

iv)  Turbine Colour 

From most viewpoints the turbines would be viewed beyond 
the forest and against the background sky.  For these reasons 
the turbines are proposed to be coloured pale grey with a 
semi-matt finish and the assessment is completed on that 
basis. 

                                                      
7 Scale indicators are familiar objects in the landscape such as trees and buildings that 
appear in close proximity to the wind farm and provide an indication of the true scale 
and height of the turbines. 
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10.4.2.8 Site Tracks within the Site Boundary 
Within the site boundary, ~15.5km of access track will be created to a 
width of 5m with passing places and increased in width on corners to 
allow adequate space for turning vehicles.  These features would not be 
visible from the wider area and due to intervening distance, they would 
not be particularly noticeable from elevated areas such as Ben Cruachan.   
The new access tracks have been designed to avoid straight alignments 
directly across hillsides and relate closely to existing landform and 
drainage to limit localised adverse effects on the landscape fabric within 
the site boundary.   

10.4.2.9 Road Stone Material  
Road stone material is likely to be either won from site (on locations of 
track or turbine base workings only) or imported from a local stone 
quarry, via the access route.  The quantities required are unlikely to lead 
to any significant indirect landscape effects. 

10.4.2.10 Delivery Route to Site and Contractor’s Compound 
The delivery route to site is likely to follow the A85 from Oban harbour 
and there are not anticipated to be any adverse landscape effects 
associated with this route to site.  
The Contractor’s compound will be also be discretely located and subject 
to restoration on completion. 

10.4.2.11 Public Access 
The site area is rarely accessed by members of the public.  It is not 
proposed to fence off the wind farm from existing users and general 
access would continue during the operation of the wind farm with site 
access roads and forest tracks maintained as required.  Access roads will 
be gated with galvanised farm gates, to prevent unauthorised vehicle 
access, and any signage, gates or gateposts will be discrete, co-
ordinated and fixed where the tracks connect to the highway network. 

10.4.2.12 Summary of Landscape Mitigation 
The landscape design and mitigation that has been incorporated into the 
project is summarised in Table 10.11. 
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Table 10.11:  Summary of Landscape Mitigation 

Mitigation Description 

Turbine Selection The design has been based on 3-bladed turbines, with a simple and balanced appearance, 
and a maximum height of 127m and 112m.  Different height turbines are used to ensure a 
coherent composition from closer surrounding views. The turbines will be semi-matt and pale 
grey to match the existing turbines at the Beinn Ghlas Wind farm. 

Layout Design A range of potential layout options has been tested from the assessment viewpoints in order 
to achieve a balanced and simple composition that will avoid unsympathetic visual effects. 

Access Roads New sections of the site access roads (Western and Eastern routes) will be subject to 
sensitive detail design to avoid mis-alignment or inappropriate detailing that may appear at 
odds with the existing landscape and landform. The majority of the proposed routes are 
already in existence outwith the site and the proposed Eastern route is part of a route already 
proposed to be built as part of the Argyll Strategic Timber Haul Route. Thus requirements for 
new access roads are minimised. 

Site Tracks The site tracks will follow part of the proposed Argyll Strategic Timber Haul Route across 
Fernoch Farm and will follow landform. No stone will be extracted on site except that won 
from track routes and turbine foundations.. 

Site Substation The location and design of the substation compound will avoid landscape and visual impacts 
particularly with regard to location, colour and choice of building materials. 

Contractor’s 
Compound 

The location of temporary lay-down and construction areas will be sensitively located as far 
as possible and reinstated on completion.   

Delivery Route to 
Site 

Works to up-grade the existing access roads will ensure that vegetation (over-hanging the 
route) is properly managed and/or reinstated as per standard horticultural practice. 

10.4.3 Operation 

The operational period of the wind farm would cover a period of 25 years and 
will include site management to ensure the adequate maintenance of site 
facilities such as roads, boundaries, gates, and signage etc. 

10.4.4 Decommissioning 

Decommissioning will include restoration and removal of remaining, above 
ground structures. 

10.5 BASELINE DESCRIPTION OF THE LANDSCAPE RESOURCE 

10.5.1 General Landscape Context 

The LVIA Study Area for the Proposed Development (Figure 19a) is primarily 
located within Argyll and Bute but also includes a small part of Stirling Council 
to the east, and Highland Council to the north.   

The Argyll region generally includes some of Scotland’s most magnificent and 
valued scenery as exemplified by the partial inclusion of the Loch Lomond and 
the Trossachs National Park and a number of Scotland’s National Scenic 
Areas, which are also contained within the region.  Another distinction of the 
region is the vast range of landscapes ranging from the mountainous areas of 
the Lower Grampians to the northeast, the upland plateaux of Central Argyll, 
and the coastal island landscapes and archipelagos of Mull, Lismore, Islay and 
Jura to the south and west.   The geology, scale and landform of the region is 
particular noticeable as a major influence on the landscape generally and this 
contrasts with the many small and discrete settlements and farms that hold to 
the loch sides and sheltered valleys.  The landscape has a strong southwest to 
northeast grain.  Human influence on the landscape and landuse generally has 
had to yield to natural constraints as exemplified by the prevalence of primary 
industries in the area such as agriculture, forestry, mineral extraction, and 
renewable energy.  Recreation and tourism are also important to the local 
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economy and draw from the area’s natural scenery and peacefulness with 
particular concentrations in coastal locations, connecting ferry routes and 
sailing destinations. 

The experience and appreciation of the region’s landscape can be divided into 
three distinct ‘tiers’ or layers of landscape character, form, and scale as follows: 

• The ‘High Tops’ ranging from ~915m to ~450m AOD and including 
many mountain peaks and summits within the Lower Grampians to 
the north and west; 

• The hummocky moorland plateaux or ‘Craggy Uplands’ of Central 
Argyll, ranging from ~150m to 450m AOD; 

• The loch sides, coastline, and island landscapes, which form the 
main focus of human settlement and road access, ranging from 
~150m to sea-level. 

Some of the main influences on landscape character are described in Table 
10.12. 
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Table 10.12:  Influences on Landscape Character 

Landscape 
Element  

Description 

Geology The geology of the area has perhaps the most noticeable influence on landscape character with dramatic 
and scenic examples of volcanic and glacial activity clearly visible across the landscape.  Much of the area 
is made up of igneous and metamorphic rocks (Dalradian metamorphic schists and  extrusive Devonian 
lava) and the area includes a number of faults including part of the Great Glen Fault. 

Topography  The area includes a number of impressive mountain ranges and peaks (Lower Grampians), vast areas of 
hummocky moorland plateaux, lochs and deeply indented coastlines and island archipelagos that range 
from heights of ~915m to sea level.  

Climate Mild temperate climate, strongly influenced by the Gulf Steam such that much of the coastline is sheltered 
with fewer frosts and snowfalls compared to inland and mountainous regions although the area as a whole 
has a relatively high annual rainfall and high average wind speed. 

Drainage There are few rivers within this landscape (River Fyne from Loch Fyne and River Strae from Loch Awe) 
with the most prominent water bodies formed by linear lochs stretching several kilometres from southwest 
to northeast.  Numerous small burns and gulleys feed into these from the surrounding moor and mountain 
areas. 

Flora and Fauna Native and semi-natural vegetation includes birch and oak woodland, peat bog, heather moorland and 
grassland, and riparian woodland stands of alder and oak along the loch sides.  Human influence has 
brought large areas of commercial forestryand small enclosed fields of improved pasture to the area with 
some areas of designed and estate landscape which includes some exotic and even tropical species, 
specimen trees, rhododendrons, flower gardens and beech hedges. Fauna includes red deer, otters, 
badgers, moorland birds, and raptors. 

Landuse: 
Settlements 

There are several small settlements within the study area, mainly scattered along the coast line, or tightly 
held along the loch sides.  The main towns and villages of Oban, Connel, Taynuilt and Dalmally are linked 
by the A85.   

The vernacular architecture is mostly of stone construction rubble walls, painted black and white with 
natural slate roofs.  Larger and more prestigious buildings dressed in red and grey/pink stones of local 
granite and schist.  Many of the more modern houses and cottages are of timber frame construction with 
simple grey or white harling and pre-cast roof tiles. 

Landuse: 
Transport 

The main transport roads are the A85, A83, A819 and the A816 which form the main routes from southern 
Scotland to the West Highlands and Islands via the ferry ports at Oban. 

Landuse: 
Agriculture 

Crofting was originally the principle method of farming in the region, until a combination of economic 
conditions and historical events such as the Highland Clearances, potato blight and land enclosure led to 
livestock farming and most commonly extensive hill sheep farming.  Many of the fields are enclosed by dry 
stone walls. 

Landuse: 
Forestry 

Commercial forestry accounts for approximately 20-30% of the total land area in Argyll and the Firth of 
Clyde. The main forests in the area include; Inverliever, Eredine and Fearnoch. There is also a network of 
smaller forests throughout the Central Argyll area.  Many of the areas forests are reaching maturity and 
the amount of timber produced by Argyll and Bute is expected to double in the next ten years. 

Tourism and 
Recreation 

Tourism is a key source of new employment in the area, much of which is focused on the lochs, coastal 
areas, and many of the best-known Scottish islands.  Bus holidays have, for many parts of Argyll, brought 
the phenomenon of "drive through" tourism, coaches stopping only at major attractions, but this is 
compensated for by car borne visitors seeking bed and breakfast.  Specialist tourists and activities include 
many outdoor pursuits such as cycling, hill walking, sailing, fishing and hunting. 

Historical and 
Cultural 
Associations 

The area has a rich historical past, particularly from the pre-medieval eras as exemplified by the numerous 
earlier Christian sites, churches, Celtic crosses and standing stones and cairns.  Later periods of the 
areas history are evoked by numerous castle ruins, deserted crofts and estate landscapes with designed 
features and architectural pieces such as the Dalmally Monument to local poet Duncan Ban MacIntyre 
and McCaig’s Tower in Oban.   

Cultural associations include the literature of Dr Samuel Johnson, William Wordsworth, Robert Burns, 
Duncan Ban MacIntyre and Sir Walter Scott, the artist William McTaggart, and the composer 
Mendelssohn. 

Industry and 
Utilities 

Roads and road improvements have gradually assisted access to the area with the new Connel Bridge 
providing an example.   

Hydroelectric schemes are present with the Cruachan Dam perhaps the largest and most impressive 
within the study area, making use of a natural corrie below Ben Cruachan.  Transmission lines as 
elsewhere in Scotland are present in the landscape. 

During the last ten years fish farms have emerged as new development in sheltered sea lochs and some 
freshwater lochs. Wind farm development is the most recent interest and there is currently one existing 
wind farm within the study area at Beinn Ghlas.  
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The various landscape character types within the study area are illustrated in 
Figure 19b and documented by the Argyll and Bute Landscape Assessment.  
The Lochaber Landscape Assessment also covers a small part of the northern 
area. 

10.5.2 Local Landscape Character 

10.5.2.1 Landscape Character Types 
The various Local Landscape Character Types (LCT) within the LVIA 
Study Area, documented by the Argyll and Bute Landscape Assessment 
and the Lochaber Landscape Assessment are illustrated in Figure 19b 
and described in Table 10.13 over the following pages. 
Areas of landscape character, within the LVIA Study Area, but not within 
the visual envelope calculated to upper blade tip include Coastal: Flat 
Moss and Mudflats (23) and Lowland: Basalt Lowlands (17). 
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Table 10.13:  Landscape Character Types 

Argyll and Bute Landscape Assessment 

Landscape Character Type Description 

Lochs and Seascape 

 

The lochs and seascapes of the area are particularly important to the overall landscape character 
of the area, often providing a visual focus or attractive backdrop to coastal and island views.  
Particular areas of note include the Firth of Lorn, Loch Fyne, Loch Awe, and Loch Avich.   

Mountain: High Tops (2) 

Ben Cruachan 

Ben Lui 

Ben Ime 
 

Occurring in the northeast of the LVIA Study Area and part of the Lower Grampian Mountains.  
The LCT is characterised by rugged, steep sided mountain ranges, dissected by gullies, scarp 
slopes and rocky screes. Often includes exposed rock faces, waterfalls and fast-flowing burns, 
with attractive small upland lochs.  The lower slopes include scrubby birch-oak woodland and 
extensive conifer plantations.  A key issue is the conservation of the wild mountain habitat and 
pressures for new forestry weighed against a desire for improved design, and more native 
woodland planting. 

The landscape area is vast and extensive with wide, open views experienced from the upper 
slopes and summit areas. 

Mountain: Steep Ridgeland 
and Mountains (1) 

 

This landscape is located to the south east of the LVIA Study Area and the distinctive 
characteristics include steep ridges, rocky outcrops and mountain slopes sweeping down to 
ribbon lochs and meandering rivers on the edge of the LVIA Study Area and the Cowal peninsula 
further south. Extensive conifer plantations often blanket the lower slopes and the design and 
management of commercial forestry is a key issue in the area along with conservation of loch 
side and valley landscapes. 

Views are expansive for hill summits, but the area is also remote and less accessible with views 
more often restricted by forestry and valley / loch side landform. 

Upland: Upland Parallel 
Ridges (10) 

This landscape forms a small part of the south of the LVIA Study Area and is characterised by 
long parallel ridges on southwest to northeast alignment that in this case contain Kilmartin Glen.  
The area also contains medium to small scale conifer plantations and scrubby woodland, rocky 
outcrops and a high concentration of archaeological sites. The key landscape issues concern the 
design and management of commercial forestry and the conservation of archaeological sites. 

Views from within this landscape are directional along the grain of the landscape and Kilmartin 
Glen, often contained or limited by forestry. 

Upland: Craggy Upland (7) 

 

Craggy Upland forms the largest area of any character type within the LVIA Study Area. The 
landform is craggy, with numerous rocky outcrops, which stand out as rounded knolls on the 
lower slopes. The uplands are dissected by steep glens to form broad ridges. The upland areas 
large scale mosaics of open moorland and extensive conifer plantations. The key landscape 
issues concern the design and management of commercial forestry, wind farm development, 
conservation and promotion of native woodland, stone wall restoration and conservation of 
archaeological sites as well as pressure for development in some scenic coastal areas. 

Views from this area can be vast and extensive from highpoints within the moorland, but due to 
the wildly undulating and amorphous topography these are often limited, short range, and 
disorientating. 

Upland: Upland Forest Moor 
Mosaic (6) 

This landscape is located to the south east of the LVIA Study Area along the north and southern 
hills of Loch Fyne.  Similar to the Craggy Upland, the Upland Forest Moor Mosaic is characterised 
by craggy outcrops and irregular slope profiles, large scale forestry, limited access and upland 
lochs.  The topography however, is generally more rounded and flowing with glens and river 
valleys developed.  Once again forestry design and management and native woodland 
enhancement are key issues in the local landscape. 

Views from much of this area will focus on Loch Fyne although access is limited and many views 
are also be restricted by forestry and landform. 
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Table 10.13 (Continued):  Landscape Character Types 
Landscape Character Type Description 

Valley: Mountain Glens (4) 

Glen Nant 

Six Mountain Glens, are located within the LVIA Study Area, including Glen Creran, Glen 
Nantand part of the River Awe / Pass of Brander to the north, Glen Strae and Glen Orchy to the 
east, and Glen Fyne and Glen Shira to the southeast.  Only Glen Nant would be within the visual 
envelope calculated to upper blade tip which is relatively untypical of the Glens being smaller and 
less extensive. 

The glens generally have a distinctive glacial landform or ‘U’ profile with flat valley floors and 
undulating glacial moraine, winding creeks and mudflats at the loch head leading on to 
meandering rivers, fringed by trees, woodland, linear settlements and occasional estate 
landscapes. Conservation of the scenic quality of river valleys and estate landscapes through 
development control, forestry design and management and native woodland enhancement and 
nature conservation of mud flats and creeks are key issues in the local landscape. 

Views within these landscapes are directional along the glen and limited by landform and 
woodland cover. 

Lowland: Lowland Ridges and 
Moss (18) 

The Lowland Ridges and Moss are located to the northwest of the LVIA Study Area covering the 
island of Lismore, the Benderloch peninsula and land around Port Appin.  The landscape is 
characterised by narrow peninsulas enclosing small, horseshoe shaped bays defined by low 
ridges, which separate narrow linear valleys and lowland glens that are covered in a patchwork of 
marginal and coastal pastures. Towards the south the landscape character becomes flatter and 
less pronounced. Pressure for commercial forestry, built development and the needs of 
conservation are the main landscape issues. 

Views from this area are strongly influenced and focused towards the surrounding seascapes, 
and both the inland and island landscapes across the Lynn of Lorn and Firth of Lorn. 

Coastal: Rocky Mosaic (20) 

Loch Awe 

Located on the southern and northern shores of Loch Fyne, part of northern Loch Awe and part of 
Glen Array the area is characterised by low lying, hummocky landform with numerous rocky 
outcrops which stand out as distinctive rounded knolls. The raised beaches are significant for 
conservation along with sites of archaeological importance, which are doted around the 
landscape. Key landscape issues are the scale and visual impact of development pressures such 
as caravan parks.  

Views from much of this area are limited, and focused on Loch Fyne. 

Coastal: Coastal Parallel 
Ridges (22) 

This landform is located to the south west of the LVIA Study Area along the north western edge of 
Loch Craignish and is defined by narrow rocky ridges with a strong southwest to northeast grain 
or alignment, which forms a chain of rocky islands at the coast. The coastline is defined by 
horseshoe shaped narrow bays and extensive mudflats, small blocks of conifers and stunted oak-
birch woodlands are also located within this area. Key landscape issues include tourism 
pressures, built development and vehicular traffic. 

Views from within this area are directional and controlled by the grain of the landscape as well as 
being focused on the surround lochs and seascapes. 

Coastal: Slate Islands (24) The slate islands are located to the south west of the LVIA Study Area on the Firth of Lorn and 
include the island of Luing, Lismore and the Seil peninsula. The area is characterised by 
undulating low moorland with low coastal cliffs and distinctive dark ledges of slate jutting into the 
sea. The coastline is defined by peninsulas and chains of rocky offshore islands with wedge-
shaped rock strata prominent on the outlying islands. In stark contrast to other areas this 
landscape has few trees, with pockets of more fertile land nearer settlements.  Pressure from built 
development is the main landscape issue. 

Views from the area are open and generally expansive and focused on the surrounding island, 
mainland and coastal seascapes. 
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 Table 10.13 (Continued):  Landscape Character Types 

10.5.3 Regional Landscape Character 

Taking account of all of the character assessment documents, the LVIA Study 
Area contains four main areas of Regional Landscape Character; the Lower 
Grampians, Central Argyll, Knapdale and Loch Fyne.  Parts of the Cowal 
Ridges, Benderloch and island landscape of Mull and Jura and Scarba are also 
contained within the LVIA Study Area and each of these is described below. 

10.5.3.1 Central Argyll Regional Landscape Character Area 
The Central Argyll Regional Landscape Character Area is the 
predominant regional landscape character area (Regional LCA), 
contained within the LVIA Study Area and identified by the Argyll and 
Bute Landscape Assessment.  The wind farm site location is centred 
deep within this area (also known as Lorn and the Inner Isles) within the 
moorland plateau areas, described in the Argyll and Bute Landscape 
Assessment as the Craggy Uplands. 
This area extends from the Great Glen Fault line in the northwest and the 
Lower Grampians, marked by the Pass of Brendar in the north, to cover 
an expanse of craggy uplands, encircling Loch Awe, stretching south as 
far as Knapdale and westwards to the sea.  The bulk of this area is 
remote and mainly inaccessible, hummocky and undulating moorland 
plateaux with many shallow valleys, and hidden lochs and lochans such 
as Loch Nant.  The area has a partly wild and semi-natural character, 
which has been man-modified through extensive areas of commercial 
forestry, although there are also large areas of rough pasture. Much of 
the area is left to the wildlife (deer and moorland birds).  Sources of 
renewable energy in the form of hydro and wind power, including the 
Cruachan Hydro Station, the Loch Nant hydro scheme and Beinn Ghlas 
Wind Farm, are present within the area. The proposed Carraig Gheal site 
is identified as a ‘Preferred Area’ for wind farm development in Argyll and 
Bute Council’s Approved Structure Plan, STRAT RE 1 – Interim Windfarm 
Strategy.  The site is also within the area identified in the Argyll and Bute 
Local Plan Consultative Draft, December 2003, as an ‘Area of Limited 
Opportunity for Wind Farms’ (noting that these areas are those deemed 
to have the highest potential in Argyll and Bute).  
The principal town within the area is Oban with other smaller settlements 
including Dalmally, Taynuilt, and Connell along the route of the A85.  
Other settlements within this area are limited to small villages and 
isolated farmsteads along the coastal roads including the A816 and minor 
offshoots and the B840 along the southern shoreline of Loch Awe.   
Loch Awe is the largest loch within this area stretching from Dalmally in 
the east of the LVIA Study Area to Kilmartin Glen in the southwest.  Loch 

Lochaber Landscape Assessment 

Landscape Character Type Description 

Mountain: Mountain Massif (2) The area is similar in character to the High Tops (2) described above and the area 
continues north along Glen Etive. 

Upland: Granite Moorland (14) A small area of this landscape is contained within the LVIA Study Area to the 
northwest, catching part of the Morvern peninsula.  The area is characterised by 
exposed grassy moorland with occasional stone dykes, isolated or derelict crofts and 
patches of oak woodland within sheltered gullies.  Gazing management is a key 
issue. 

Views within this area are extensive and open across moorland scenery. 

Note: The numbers in brackets relate to the landscape character type number recorded in the report documents. 



Landscape and Visual Impact Assessment 

 10-37                                        Carraig Gheal Wind Farm 

Awe is also an important local landmark in terms of regional identity and 
landscape character, and many views towards the head of the loch are 
terminated by the peaks of Ben Cruachan and occasional glimpses of the 
Cruachan hydro dam.  The character of the area is small to medium scale 
and focused on the loch which includes many small settlements and 
farmsteads, mixed within a variety of coniferous and native woodland 
along its length.  There are also some smaller recreational and tourist 
destinations such as Portsonachan, a number of secluded picnic spots 
and attractive castle ruins. 

10.5.3.2 Benderloch Regional Landscape Character Area 
The Benderloch Regional LCA, to the north of Connell and the A85, 
continues the indented coastline of Central Argyll north along the Great 
Glen Fault line (which continues northeast across Scotland and Loch 
Ness).  This area includes the islands of Lismore, the peninsula of 
Benderloch, and the indented coastlines of Strath Appin and Loch 
Crennan. 

10.5.3.3 Mull and the Jura and Scarba Regional Landscape Character 
Areas 
Part of the Mull Regional LCA and the Jura and Scarba Regional LCA 
islands are contained in the LVIA Study Area to the extreme west across 
the Firth of Lorn. 

10.5.3.4 Knapdale Regional Landscape Character Area 
Knapdale forms the northern part of the Kintyre peninsula and the 
extreme northern end of this is included within the LVIA Study Area.  This 
part of the LVIA Study Area includes further areas of hummocky 
moorland plateaux with more pronounced upland parallel ridges and 
indented coastline.  Particular areas include the historically rich Kilmartin 
Glen, which is known for its high concentration of archaeological sites 
and ancient monuments, and Loch Craignish, which is a popular mooring 
area for sailing boats. 

10.5.3.5 Loch Fyne Regional Landscape Character Area 
The Loch Fyne area includes the hills and hummocky moorland and 
craggy upland that enclose the loch, which is the central focus of this 
area.  Development and road access is concentrated around the edges of 
the loch with Inveraray as the main town.  Loch Fyne and Loch Awe may 
be regarded as broadly similar in form and character, although there are 
distinct differences in terms of their regional identity.  Loch Fyne differs 
from Loch Awe in terms of larger scale, greater road access and the 
integrated relationship of the designed landscape and setting of Inveraray 
to the loch.  Unlike Loch Awe, the head of Loch Fyne is terminated by 
upland Cowal Ridges (Clachan Hill and Beinn Bhuidhe) which are less 
distinctive in form when viewed from the loch side in comparison to Ben 
Cruachan. 

10.5.3.6 Lower Grampians Regional Landscape Character Area 
Within the LVIA Study Area the Lower Grampians extend north from the 
A85 and the Pass of Brender on either side of Loch Etive (leading to Glen 
Coe), Glen Crenan, and Glen Orchy in the north and northeast.  This area 
includes massif granite mountain ranges with steep slopes, ‘U’-shaped 
valleys and many of the ‘High Tops’ from which there are extensive views 
across the landscape.  Although sparsely populated, wild and remote in 
character, the area has numerous footpaths and is popular with hill 
walkers aiming for the summits of Beinn Starav and Ben Cruachan.  Ben 
Cruachan is particularly important to the central Argyll area as a visual 
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landmark, which can be easily recognised from many viewpoints 
providing a strong sense of regional identify. 

10.5.3.7 Cowal Ridges Regional Landscape Character Area 
Part of the Cowal Ridges Regional LCA is also included in the LVIA Study 
Area and also contains a number of similar mountainous High Tops 
including Ben Lui, Ben Ime and Beinn Bhuidhe. 

10.5.4 Landscape Character of the Site Area 

The local landscape character in the immediate vicinity of the site is shown in 
Figure 19c. 

The site area is located deep within the Craggy Uplands of Central Argyll to the 
southwest of Loch Nant and the northwest of Loch Awe.  The site area is 
located within the undulating moorland plateaux and amorphous landform of 
which ‘Carraig Gheal’ forms a localised and non-distinctive high point at 458m 
AOD.  The landscape is cloaked with moorland grassland including patches of 
cotton grass and heather.  Other undulations include Carn Dearg to the south, 
Maol Mor to the east and the more distinctive rocky outcrop of Beinn Dearg 
(484m AOD) to the northwest.  The area is scattered with numerous small 
lochans and pools and an immature drainage pattern typical of post-glacial 
landscapes with non-distinct landform.   The Craggy Uplands extend to the 
north over fifteen kilometres towards Loch Etive and the A85 and other than the 
Beinn Ghlas Wind Farm ~4km to the north there are few large scale defining 
features and landmarks.  At a smaller scale Glen Nant, Loch Nant, Loch Nant 
Hydro Scheme anda number of electricity pylon lines (which extend north west 
to south east within this area including a spur southwards to connect the Loch 
Nant hydro scheme) provides points of visual focus.  Walking and orientation 
within this landscape can be difficult due to the vast scale of the landscape and 
the repeated undulations, hollows and craggy outcrops of rough ground.  No 
popular walking destination points exist in the area.   

A shallow valley formed by three connected lochs at Sior Loch, drain via the 
Abhainn Cam Linne to the east into Loch Nant, which is defined by steep 
sloping sides and extensive forestry plantations.  Loch Nant is operated as a 
hydro scheme and experiences considerable variation in height and can often 
have significant drawdown and exposed loch margins. An  access track serving 
the hydro scheme winds up through the forest at Loch Nant and along the 
shallow valley of the Sior Loch and out onto the open plateau to reach scattered 
hydro intakes.  There are three smaller fishing lochs further to the east of Loch 
Nant and then the B845 (~7km east from Carraig Gheal) linking North Port and 
Kilchrenan in the south with Taynuilt and the A85 in the north.  The moorland 
plateau extends 3-4km to the east where there is a further isolated forest track 
on the edge of the plateau before it drops down into Loch Awe and the more 
sheltered pastures and deciduous / mixed woodland on the loch side. An 
aqueduct and associated access track skirt the plateau at approx 230m AOD, to 
the east  ofthe site and above Loch Awe.  A minor road accesses this area, 
routed along the length of Loch Awe between Kilchrenan and Annat in the east 
and Ford in the south. 

Inverliever Forest is located ~1.5km to the south, covering an extensive area 
with commercial plantation forestry that contains a number of forest walks 
(Horseshoe Walk) and cycleways, the nearest of which is ~3km to the south of 
Carraig Gheal. The forest is currently in various stages of harvesting and the 
access tracks within the forestry, including that which currently joins the minor 
road on the north west side of Loch Awe is heavily used by timber haulage 
traffic. Within the north eastern parts of the forest there are various hydro power 
intakes and the aqueduct referred to above commences with the forest some 
2km to the south of the site. 
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To the west the moorland plateau extends a further ~6km to Loch Scammadale 
and Bragleenmore which is accessed from the west by a minor road.   Also to 
the west, but slightly further north, is the isolated farm property of Musdale 
which is accessed from the west by a minor road from Glen Feochan. 

10.5.4.1 Beinn Ghlas Wind Farm 
The Beinn Ghlas Wind farm is located ~1km to the northwest of Loch 
Nant and is accessed from the north by a track leading south ~3km from 
Barguillean Farm, which in turn is accessed via a minor road ~3km 
southwest of Taynuilt and the A85.  The wind farm consists of fourteen 
three bladed Bonus 600kW turbines, generating 8.4MW of power in total.  
The hub height of each of the turbines is 35m with a rotor diameter of 
44m, giving a total height to upper blade tip of 57m. 

10.5.4.2 Elements and Features 
Characteristic elements and features of the Craggy Uplands and 
Development Site include the following: 

• large scale commercial forestry; 

• undulating moorland grass, peat bog and heather; 

• diverse and amorphous topography of hollows, steep slopes, 
crags, rock outcrops and plateau tops; 

• hidden lochs, lochans, upland burns and gullies; 

• stone tracks and rough old drover’s routes;  

• Loch Nant hydro scheme; 

• Beinn Ghlas Wind Farm. 

10.5.5 Predicted Landscape Baseline Change 

10.5.5.1 Wind farm Development 
There is one existing wind farm within the LVIA Study Area at Beinn 
Ghlas along with two consented wind farm sites (An Suidhe and Clachan 
Flats).  Much of the LVIA Study Area, outwith the National Scenic Areas 
and the National Park, has some potential for wind farm development and 
a number of wind farm sites are currently under development. 

10.5.5.2 Forestry and Farming 
Hill sheep farming, livestock and crofting along the sheltered loch shores, 
together with commercial forestry are continuing as the principal land 
uses in the area.  Continued pressures on agriculture are trends towards 
farm diversification and pressures to maintain the quality and condition of 
landscape elements such as traditional field boundaries and woodland 
areas that form part of the farm estate landscape. 
The area has considerable forestry resources and these are actively 
managed and harvested at present with plans for harvesting extending 
over the entire lifetime of the wind farm. The Carraig Gheal site sits 
between two key areas of forestry and there are approved plans to 
extend the forestry road network as part of the Argyll Strategic Timber 
Haul Route plans. 

10.5.5.3 Other Predicted Changes 
Other predicted changes to the landscape include localised pressures for 
housing development, fish farming, tourist and recreational facilities and 
localised road improvement schemes. 
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10.5.6 Landscape Quality and Value 

The landscape quality and condition of the site area and Craggy Uplands is 
generally considered to be medium to high with much of this extensive area 
exhibiting typical and distinctive characteristics of the local landscape character 
in good condition.  Incidences of unimaginative forestry design, that has 
resulted in straight edges of abrupt commercial forestry, and the presence of 
some large scale electrical transmission lines that cross the area to the east of 
the site detracts from the area’s visual amenity and landscape quality, reducing 
this in localised areas.  

In terms of landscape value the Craggy Uplands is undesignated and has a 
relatively low landscape and scenic value, with few indications of local value 
other than the occasional use of Loch Nant for fishing and related low density 
recreation.  The Carraig Gheal site itself forms an undistinguished part of this 
extensive Craggy Uplands area.  

10.5.7 Landscape Planning Designations 

The LVIA Study Area is served by the Council regions of Argyll and Bute 
Council, and a small part of the Stirling Council and Highlands Council areas.  
The Development Pans for this area include the following: 

• Argyll and Bute Structure Plan (Approved) November 2002; 
• Argyll and Bute (Adopted) Local Plans: 

• Mull, Coll and Tiree, November 1985 / 88; 

• Islay, Jura and Colonsay, November 1985 / 88; 

• Cowal Local Plan, October 1995; 

• Mid Argyll Local Plan, September 1985 / 89 / 93; 

• Lorn Local Pan, March 1984 / 90 / 93; 

• Argyll and Bute Local Plan Consultative Draft, December 2003; 
• Highland Council Structure Plan (Approved) March 2001; 
• Lochaber Local Plan, (Adopted) February 1999; 
• Stirling Council Structure Plan (Approved) March 2002; 
• Stirling Council Local Plan (Adopted) December 1999. 

The local development plans contain a number of polices which seek to protect 
landscape resources and the area includes a number of designated landscapes 
that are relevant to this assessment.  The main local landscape planning 
policies and designations are illustrated in Figure 19d.  Those planning policy 
areas and designated landscapes that are within the visual envelope calculated 
to upper blade tip (and may potentially have views of the Proposed 
Development) have been considered in this assessment and are listed in Table 
10.14 below.  Other planning policies and designated landscapes outwith the 
visual envelope calculated to upper blade tip have been excluded from this 
assessment. 
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Table 10.14:  Landscape Designations  

Argyll and Bute Council Area 

Designations within the visual  
envelope  

Description 

Loch Lomond and the Trossachs 
National Park 

The Loch Lomond and the Trossachs National Park is Scotland’s first National 
Park.  The National Parks (Scotland) Act 2000 sets out the four aims of National 
Parks in Scotland.  These are:  

To conserve and enhance the natural and cultural heritage; 

To promote the sustainable use of the natural resources of the area; 

To promote understanding and enjoyment (including enjoyment in the form of 
recreation) of the special qualities of the area by the public; and 

To promote sustainable social and economic development of the communities of 
the area. 

The National Park extends into the eastern part of the Argyll and Bute Council 
Area near Beinn Ime.  The National Park is however it’s own planning authority. 
Argyll and Bute Council and Stirling Council policies in respect of the National 
Park defer to the new Planning Authority and commit to working with it.  There 
are currently no planning policies in respect of landscape impact for the National 
Park area.  Impacts on the National Park stand to be determined against 
statutory aims. 

National Scenic Area (NSA): 

Lynn of Lorn 

Scarba, Luing and the 
Grarvellachs  

Knapdale 

National Scenic Areas (NSAs) are areas of national scenic significance and 
planning authorities are required to take particular care to ensure that new 
development in or adjacent to a NSA does not detract from the quality or 
character of the landscape. The Government has asked SNH to review the 
current selection of NSAs and advise on what changes might be desirable.  

The Argyll and Bute Local Plan Consultative Draft Policy STRAT DC 8 – 
LANDSCAPE AND DEVELOPMENT CONTROL; advises that development 
which impacts, damages or undermines the key environmental features of 
National Scenic Areas will be treated as ‘non-sustainable’  

Policy E 10 – DEVELOPMENT SETTING, LAYOUT AND DESIGN, advises that 
the design of developments and structures shall be compatible with the 
surroundings. Particular attention shall be made to massing, form and design 
details within sensitive locations such as national scenic areas, very sensitive 
countryside.  Within such locations, the quality of design will require to be higher 
than in other less sensitive locations. 

Areas of Great Landscape Value 
(AGLV) 

An Area of Great Landscape Value is located to the northeast of the Pass of 
Brander and effectively creates a buffer around the Ben Nevis and Glen Coe 
National Scenic Area.  The AGLV did not include a detailed landscape analysis 
and although identified in the Local Plan it was never statutorily designated and 
no specific policies were applied. 

This area is excluded from the Argyll and Bute Local Plan, Consultative Draft, 
December 2003. 

Areas of Local Landscape 
Importance (ALLI) 

Areas of Local Landscape Importance are also identified in the Argyll and Bute 
Local Plan (Policy RUR(1)).  The original objective (dating from the 1972 
Development Plan) sought to control development as follows: ‘development will 
be restricted on narrow strips of ground between the road and the foreshore, and 
will be carefully controlled where it tends to obstruct access to the shore or other 
open space’. Prominent or sporadic development within these areas would be 
resisted. 

These areas are excluded from the Argyll and Bute Local Plan, Consultative 
Draft, December 2003. 
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Table 10.14 (Continued):  Landscape Designations  

Highland Council Area 

Designations within the ZVI Description 

National Scenic Area (NSA): 

Ben Nevis and Glen Coe 
The Highland Council Lochaber Local Plan 1999 sets out a ‘Scenic Safeguard’ 
Policy which presumes against intrusive development and seeks to conserve 
areas of landscape value and scenic views from the main tourist routes.  

Within the ‘Landscape Conversion’ Policy the Council will seek to safeguard the 
scenic and landscape character within National Scenic Areas and will seek to 
encourage high standards of design, implement measures to minimise the visual 
impact, and reinstate or restore damaged or degraded habitats. 

Stirling Council Area 

Designations within the ZVI Description 

Areas of Great Landscape Value 
(AGLV) 

Stirling Council(Policy E15) notes that ‘Areas of Great Landscape Value (AGLV) 
represent a local judgement that certain landscape areas require identification in 
planning policies.  Historically AGLVs have been restricted to upland areas but 
the district has unique lowland landscapes and the Council has amended the 
AGLV boundaries to include some of these (see district-wide Proposals Plan).  

A review of the AGLV boundaries and of the planning policies applied to them is 
required. Meanwhile, because of the large proportion of the Council area 
currently designated AGLV, developments not normally favoured therein, such 
as telecommunications equipment, renewable energy infrastructure, and mineral 
workings, may be permitted subject to rigorous assessment and conformity with 
high environmental standards.’ 

Other Designated Areas of Landscape Interest 

Designated Area Description 

Historic Gardens and Designed 
Landscapes (HGDL) 

 

Torosay Castle 

 

Gardens and Designed Landscapes (listed in the Inventory of Gardens and 
Designed Landscapes and the list of Non-Inventory Sites) are designated for 
their unique combinations of horticultural, landscape, scenic and historic interest.  

The Argyll and Bute Local Plan Policy E 7 – DEVELOPMENT IMPACT ON 
HISTORIC GARDENS AND DESIGNED LANDSCAPES states that 
development ‘which adversely affects or undermines the historic architectural or 
cultural qualities of the historic environment will be resisted’. This policy applies 
directly to any development affecting the key features of historic gardens and 
designed landscapes. 
The Argyll and Bute Local Plan Consultative Draft Policy STRAT DC 8 – 
LANDSCAPE AND DEVELOPMENT CONTROL. Advises on developments, 
which, by reason of location, siting, scale, form, design or cumulative impact, 
damages or undermines the key environmental features of a visually contained 
or wider landscape or coastscape shall be treated as ‘nonsustainable’ and is 
contrary to this policy. Outwith the National Park particularly important and 
vulnerable landscapes in Argyll and Bute are those associated with: Historic 
landscapes and their settings with close links with archaeology and built heritage 
and/or historic gardens and designed landscapes. 
The Gardens and Designed Landscapes not overlapped by the visual envelope 
calculated to upper blade tip include Inverary, Crarae, Achnacloich, Ardchatten 
Priory, Strone, Ardkinglas, Arduaine Gardens (National Trust for Scotland), An 
Cala, Duntrune Castle. 

Proposed National Cycle Route The National Cycle Network (SUSTRANS) has proposed a route along the 
northwest shore of Loch Awe. There are no long distance footpaths or national 
trails within the LVIA Study Area that would be overlapped by the visibility 
envelope to blade tip. 
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10.5.8 Visual Context and the Influence of Weather 

Note has already been made of the three distinct ‘tiers’ or layers of landscape 
character (the High tops, moorland plateaux or Craggy Uplands and the loch 
sides, coastline, and island landscapes) that are the principal drivers as to how 
the landscape is viewed and experienced. 

Within the LVIA Study Area, most of the visual receptor’s landscape experience 
is focused upon Loch Awe (either across the water or along the vista formed by 
the length of the loch).  Local loch side features include jetties, piers, islands, 
crannogs and boats along with waterside hotels and restaurants set against the 
back drop of the moorland plateau and forested hillsides.  Local landmarks from 
the loch side areas include Innis Chonnell Castle, Kilchurn Castle near Dalmally 
and natural features such as waterfalls and gulleys. From the coastline, many of 
the islands and peninsulas, viewed across the Firth of Lorn form distinctive 
landmarks and impressive seascapes that contrast with the inland views of the 
more simple moorland plateaux and Craggy Uplands, and distant mountain 
peaks beyond. 

There are few visual receptors within the middle tier or moorland plateaux area 
although a few old drovers’ routes, tracks and cycle paths cross the area and 
some of the smaller lochs (Loch Nant, and Loch Avich) attract fishermen and 
naturalists.  Landmarks within this area include the Beinn Ghlas Wind Farm and 
the Dalmally monument. 

Mountains and high tops within the Lower Grampians often form distinctive 
backdrops to the views with the peaks of Ben Cruachan appearing particularly 
distinctive in many views towards the northeast. Hill walkers will experience 
vast views from the summits of these mountains where many of the lochs, 
islands, forests and the Beinn Ghlas Wind farm are visible as distinctive 
features. 

Changing weather patterns, particularly from locations where the Proposed 
Development is visible against the background sky, will influence visibility of the 
wind farm in terms of the extent of view, the colour and contrast of the turbines 
and the number of turbines visible.  Visual impact will vary within periods of low 
visibility (sea mist, mist, fog, low cloud and bright sunny conditions that are 
accompanied by haze) and periods of high visibility in clear weather.  Differing 
weather conditions will have an effect on how the wind farm may be seen.  In 
some instances it may be ‘back-lit’ (appearing darker in colour during sun-set / 
sun-rise and periods of pale or white blanket cloud) and ‘up-lit’ during stormy 
periods that combine dark clouds and bright sunshine.  The assessment 
assumes conditions of fine weather. 

10.6 PREDICTED LANDSCAPE EFFECTS 

10.6.1 Introduction 

Landscape effects include the direct and indirect effect on landscape receptors 
such as landscape elements and features, as well as the effects upon the 
general landscape character and its quality or condition and value.  The effects 
of the development may be negative or positive and may vary in their duration 
from temporary to permanent.  The potential effect on designated landscapes is 
discussed initially. 

10.6.2 Effects on Designated Landscapes 

The LVIA Study Area includes a number of landscape designations.  These are 
summarised in Table 10.15 along with a commentary on the predicted effect.  In 
summary, however, no effects on landscape character are considered to 
adversely affect the objectives of the designations or affect the quality or 
character of the landscapes in these areas are predicated. 
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Table 10.15:  Predicted Landscape Effects on Designated Landscapes during Operation 

Designations within the visual 
envelope 

Description 

Loch Lomond and the Trossachs 
National Park 

The Loch Lomond and the Trossachs National Park is located to the 
southeast at between ~22km and ~30km distance from the wind farm site 
and the area of the Park is considered as of high visual sensitivity.   

The visual envelope calculated to upper blade tip includes part of this area 
affecting some mountain summits and upper northwest facing slopes.  
Those summits more likely to be accessed by the public include the Munros 
Ben Lui, Beinn a’ Chleibh, and Ben Ime and the Corbbets Beinn a Lochain, 
Beinn Bheula and Ben Donich.  Beinn an Lochain has been subject to 
analysis detailed later in this Chapter (Viewpoint 21) whilst the other 
locations have been subject to analysis utilising computer generated 
wireframes (which are not repeated here), all revealing a negligible 
magnitude of change and slight levels of effect. 

It is not considered from this analysis that the development would adversely 
affect the objectives of the National Park. 

National Scenic Area (NSA): 

Lynn of Lorn 

Scarba, Luing and the Grarvellachs 
Knapdale  

Ben Nevis and Glen Coe  

(Highland Council Area)        

The National Scenic Areas (NSAs) are located to the north and southwest 
of the wind farm site at between ~18km and ~30km distance and their area 
is considered as of high visual sensitivity.   

The visual envelope to upper blade tip overlaps part of this area affecting 
the islands and High Tops mountain summits and upper southwest facing 
slopes. The Lynn of Lorn NSA (Lismore) and Ben Nevis and Glen Coe NSA 
(Beinn Trilleachan) have been subject toanalysis detailed later in this 
assessment (Viewpoints 16 and 19) whilst the other NSA’s have been 
subject to computer generated wireframe assessment, all revealing a 
negligible magnitudes of change and slight levels of effect. 

It is considered from this analysis that the development would not detract 
from the quality or character of the landscape or adversely affect the 
integrity of the designated landscapes of the NSA’s. 

Areas of Great Landscape Value 
(AGLV) including Stirling Council Area 

The AGLV covers the area of High Tops LCT located at between ~10km 
and ~30km distance from the wind farm site.  A further area is included in 
the Stirling Council area and overlaps the National Park near Ben Lui. 

The sensitivity of the AGLV is considered as medium and includes a 
number of Munro summits accessed by hill walkers.  The magnitude of 
change would range from medium to negligible and it is considered that the 
development would not detract from the quality or character of the 
landscape and the AGLV’s.  

Areas of Local Landscape Importance 
(ALLI) 

Loch Avich and Loch Awe are the two areas designated as ALLI’s located 
at between ~5km and ~18km distance from the wind farm site. 

The sensitivity of the ALLI is considered as medium. The magnitude of 
change would range from high to negligible and it is considered that the 
development would not significantly detract from the quality or character of 
the landscape and the original objectives of the designation. 
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10.6.3 Landscape Effects on Craggy Uplands LCT 

The Craggy Uplands Landscape Character Type (LCT) forms an extensive 
landscape resource (~895km² or 89,454ha.) of broad, and large scale, 
undulating, moorland plateaux that is both remote and generally unpopulated.  
Large areas of the Craggy Uplands have been man-modified through extensive 
commercial forestry plantation although there are equally large areas of semi-
natural moorland interspersed by small lochs and lochans.   The landscape 
quality of the area is medium to high, with the most representative and ‘intact’ 
areas of landscape character occurring away from the man-modified areas of 
commercial forestry and utility development. In terms of landscape value, the 
area is undesignated and has a relatively low landscape and scenic value, with 
few indications of local value other than occasional, low density recreation such 
as fishing an hunting.  Landscape assessment of this area, undertaken on 
behalf of SNH and Argyll and Bute Council has identified the area around 
Carraig Gheal as of lower sensitivity and high capacity for wind farm 
development.  This assessment concurs with that view and also acknowledges 
that areas of moderate sensitivity exist further to the west and nearer the coast, 
associated with areas of higher landscape quality. 

In view of the areas acknowledged capacity for wind farm development (low 
landscape value, and medium to low landscape quality) the sensitivity of this 
landscape character to wind farm development is considered to be low.   

The proposed Carraig Gheal Wind farm application area covers 944ha. or ~1% 
of the total Craggy Upland LCT and the magnitude of change affecting this LCT 
would be negligible. 

The development would be in addition to the smaller wind farm already located 
within the area at Beinn Ghlas.  The distance between Carraig Gheal and Beinn 
Ghlas is ~4km (distance between the nearest turbines) and the two wind farms 
are located close enough to be associated, yet would remain as distinct 
developments within the landscape.  This localised concentration of wind farm 
development would result in an alteration of landscape character, local to each 
of these site areas, leading to a high magnitude of change within and close to 
the individual site boundaries.  Cumulatively the sites may appear to coalesce 
in landscape terms but it is not considered that the two developments would be 
sufficient in the number of turbines or extensive enough in area and coverage to 
register as a new, characteristic landscape element of the Craggy Uplands 
overall, though they may signal the start of such a transition when considered in 
combination with other sites.  There is some rationale for encouraging broad 
scale landscape management that may seek to cluster or concentrate the 
acceptable modification of landscape character to areas where the semi-natural 
characteristics have already been diluted by previous development and 
landuse.  This is discussed further in 10.6.7, in the context of other consented 
or proposed wind farm development, but it is considered that the Carraig Gheal 
site offers a location where the transition in character initiated by the existing 
Beinn Ghlas wind farm can be beneficially enhanced.  The magnitude of 
change affecting this LCT would be low, during both operation and construction, 
leading to a low and neutral effect on the landscape character. 
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Table 10.16:  Landscape Effects on Craggy Uplands LCT 
Assessment  Sensitivity: Low  

Magnitude:     Construction: Low Operation: Low 

Level of Effect: Slight Slight 

 

Type of Effect: Temporary, direct, and neutral. Permanent, reversible, direct and 
neutral. 

10.6.4 Landscape Effects on Carraig Gheal Craggy Uplands LCA 

The SNH landscape character area has been considered in detail and a Carraig 
Gheal Craggy Uplands LCA defined within it.  The SNH landscape character 
areas themselves are inevitably somewhat broad brush and so defining the 
local landscape character therefore facilitates consideration of an individual 
project within its local and relevant landscape setting. 

The Carraig Gheal site is typical of the Craggy Uplands and is located close to 
areas of commercial forestry and utility development within an area of low 
landscape sensitivity.  Within the Craggy Uplands LCT there are a diverse 
number of related smaller scale landscapes including areas of forestry, Loch 
Nant, Glen Nant, Loch Awe and remote valleys and farms such as Musdale to 
the northwest of the proposed site. 

Construction and operation of the wind farm would lead to a high magnitude of 
change close to the turbine bases affecting areas of moorland that are 
contiguous with the development and particular landscape character. The 
coniferous forest to the south and east would create a clear divide between the 
wind farm and the surrounding landscapes further south and east (Loch Awe, 
Loch Nant, Glen Nant). Adjacent areas such as Musdale and some of the 
remote valleys surrounding the site, are outwith the visual envelope calculated 
to upper blade tip and would appear physically separate from the development 
on the ground.  

During operation the wind turbines would add a new feature or landmark to the 
existing landscape character for a period of 25 years, the effects of which, 
whilst considered permanent for the purposes of this assessment, would be 
reversible.  The wind farm is predicted to become a characteristic element of 
the Carraig Gheal site resulting in a further evolution of a partly man-modified 
landscape.  It is the opinion of this assessment that the wind farm could be 
comfortably accommodated within the scale and character of the existing 
landscape, bringing about an acceptable evolution or change. There would 
therefore be a moderate landscape effect on the local landscape character 
close to and within the site boundary but this is considered to be acceptable. 
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Table 10.17:  Landscape Effects on Carraig Gheal Craggy Uplands LCA 
Assessment  Sensitivity: Low  

Magnitude:     Construction: High Operation: High 

Level of Effect: Moderate Moderate 

 

Type of Effect: Temporary, direct, and adverse. Permanent, direct and neutral but 
reversible. 

10.6.5 Predicted Effects on Landscape Elements Within the Development 
Site 

During construction the direct impact on the Carraig Gheal site would affect a 
small proportion of moorland (~142ha. or 1.5%) of the total Site Area (944ha.) 
although the access tracks, turbine bases and associated works would be 
distributed accross the site area.  Much of the construction works would be 
screened from visual receptors with the exception of a crane operating on the 
site, which would be visible from a wider area.  The total track length would be 
~15.5km and all of the access tracks would be constructed and or upgraded to 
5m running width and some existing tracks would be widened to allow access.  
Overall the magnitude of change affecting the moorland landscape elements 
would be low. 

During operation, the effects of the development on existing landscape 
elements will be fairly static assuming a low level of site management to allow 
for the maintenance of site access tracks.  Mitigation and reinstatement works 
will gradually lead to re-vegetation over the initial 2-3 years of the development. 
The level of change and the type of effect would be low and neutral. Potential 
indirect effects associated with increased public access (such as littering) are 
anticipated to be negligible, based on the existing land use.  

Table 10.18:  Landscape Effects on Landscape Elements 
Assessment  Sensitivity: Low  

Magnitude:     Construction: Low Operation: Low 

Level of Effect: Slight Slight 

 

Type of Effect: Temporary, direct, and adverse. Permanent, direct and neutral. 

10.6.6 Neighbouring Areas of Landscape Character 

Neighbouring areas of landscape character include the High Tops at Ben 
Cruachan, Mountain Glens at Taynult and Glen Nant to the north and Upland 
forest moor Mosaic to the south.   

Each of these areas are ~10km from the site boundary and are distinctly 
different in character and physically separated from the site such they would not 
be directly affected by the Proposed Development.   

10.6.7 Predicted Cumulative Landscape Effects 

Within the Craggy Uplands LCT other wind farm site locations include the 
constructed Beinn Ghlas Wind Farm, An Suidhe Wind Farm (consented but not 
yet constructed) and Inverliever Wind Farm (application submitted but not yet 
determined).  Beinn Ghlas is ~4km to the north, An Suidhe located to the south 
of Loch Awe at ~13km and Inverliever to the southwest of Loch Avich at ~10km 
distance from Carraig Gheal Wind Farm.  
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Construction of An Suidhe would begin to disperse wind farm development 
across the Craggy Uplands and this dispersal would be continued should 
Inverliever be granted consent.  Carraig Gheal itself would not extend this 
dispersal significantly, either with or without consent for Inverliever, due to its 
proximity to Bheinn Ghlas and location partway between Beinn Ghlas and An 
Suidhe and, if Inverliever were consented and constructed, between Beinn 
Ghlas and Inverliever.  The screening effects of associated forest in the area 
are likely to be considerable.   

The construction of An Suidhe is likely to signal at least the emergence of wind 
farm development as an element of the Craggy Uplands, if not actually 
establish it as a characteristic element.  This may lead to the sub-division of the 
LCT into areas of Craggy Upland and areas of Craggy Upland with wind farm 
and forest.  Sub-division of the LCT is likely to occur across an individual wind 
farm site area and close to the site boundaries affecting areas of contiguous 
landscape at up to ~4km distance.  Such areas are likely to coalesce when in 
close proximity to form more extensive sub-divisions.  Consent for Inverliever is 
likely to confirm this sub-division in this area due to the greater dispersal of wind 
farms across the Craggy Uplands it would confirm.  It is less certain whether 
Carraig Gheal in conjunction with Beinn Ghlas and An Suidhe would confirm the 
sub-division of the LCT due to the reduced level of dispersal, though the 
proximity of Beinn Ghlas and Carraig Gheal would create an extended area of 
Craggy Upland with wind farm at least locally sub-divided from the main Craggy 
Upland LCT.  There is the potential for this to coalesce with that around the An 
Suidhe site.   

The combination of all four sites would establish a Craggy Uplands with wind 
farm and forest LCT extending to ~15% of the total LCT leading to a medium 
magnitude of change and a slight/moderate landscape effect.  This would 
provide greater diversity to what is an extensive landscape character type of 
low sensitivity and with some capacity for this type of development and should 
not necessarily be considered adverse.  The overall effect would be a modern 
landscape with small and medium clusters of wind farm development, generally 
well sited and located within the landscape setting of the area and as such not 
exceeding the landscape capacity for wind farm development. 

Other consented wind farm development includes Cruach Mhor (constructed 
and operational) and the consented but not yet constructed Clachan Flats.  
Cruach Mhor is sited within a different Landscape Character Area at ~33km 
from Carraig Gheal and, with the strong divisions provided by both Loch Awe 
and Loch Fyne, is considered separate in landscape terms and therefore no 
cumulative landscape effects arise.   

The Clachan Flats site, proposed within the Upland Forest Moor Mosaic LCT 
near the head of Loch Fyne, is ~20km to the east of the Carraig Gheal site in 
the adjacent Loch Fyne Regional LCA.  The Upland Forest Moor Mosaic within 
which it is located is of a similar character to the Craggy Uplands / Craggy 
Upland with Wind farm and Forest.  However the site is considered to be 
separated in landscape terms from Carraig Gheal and no cumulative landscape 
effects would arise.   

Localised landscapes, designated at a national level such as historical sites and 
HGDL, where the broad landscape management guidelines may be to conserve 
landscape character and setting would not be adversely affected by the 
Proposed Development.   

Other cumulative landscape effects may relate to the identity of the area and 
the distinctive character of different lochs, lochans and through routes. This is 
perhaps more likely to be acceptable if the existing character of some lochs and 
lochans are preserved in contrast to others such as Loch Nant. 
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10.7 EVALUATION OF LEVEL AND SIGNIFICANCE OF LANDSCAPE AND 
CUMULATIVE LANDSCAPE EFFECTS 
The evaluation of the level of landscape effect and cumulative landscape effect and its 
significance is provided in Table 10.19 (Designated Landscapes for the Operational 
Period) and Table 10.20 (Landscape Character Areas - Construction and Operational 
Periods).  The level of effect and of significance are determined with reference to Table 
10.1 and Table 10.2. 

Table 10.19: Level of Landscape Effect and Evaluation of Significance of Landscape Effects 
– Designated Landscapes Operational Period Only 

Landscape 
Receptor  

 Significance 

 Sensitivity Magnitude Level of 
effect 

Level Rationale 

Landscape Effects – Carraig Gheal 

Loch Lomond and the 
Trossachs National 
Park 

High Negligible Slight Not Sig. There would be no significant 
landscape or visual effects on 
the objectives of the National 
Park. 

National Scenic Areas 

Lynn of Lorn 

Scarba, Luing and the 
Grarvellachs  

Knapdale  

Ben Nevis and Glen 
Coe  

High Negligible Slight Not Sig. The development would not 
detract from the quality or 
character of the landscape or 
adversely affect the integrity of 
the NSA’s. 

Areas of Great 
Landscape Value  

Argyll and Bute Council 
and Stirling Council 
areas 

Medium Negligible Slight Not Sig. The development would not 
detract from the quality or 
character of the landscape and 
the AGLV’s. 

Areas of Local 
Landscape Importance 
(ALLI) 

Medium Low Moderate Not Sig. The overall visual effects would 
be moderate for Loch Awe and 
slight / negligible for Loch Avich 
and not significant. The 
development would not 
significantly detract from the 
quality or character of the 
landscape and the original 
objectives of the designation. 

Cumulative Landscape Effects on Designated Landscapes 

Designated 
Landscapes: 

- - - - No effect on designated 
landscapes. 

Table 10.20:   .Level of Landscape Effect and Evaluation of Significance of Landscape Effects 
Landscape Character Types and Areas 

Landscape 
Receptor  

 Significance 

 Sensitivity Magnitude Level of effect Level Rationale 

Craggy Uplands Landscape Character Type 

Construction Effects: Low Low Slight Not Sig. Construction activity would only 
affect a small proportion of total 
area of the LCT. 
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Landscape 
Receptor  

 Significance 

 Sensitivity Magnitude Level of effect Level Rationale 

Operational Effects: Low Low Slight Not Sig. Cumulatively Beinn Ghlas and 
Carraig Gheal would not 
register as a new, 
characteristic landscape 
element of the Craggy Uplands 
overall. 

Craggy Uplands: Carraig Gheal Landscape Character Area 

Construction Effects: Low High Moderate Not Sig. Affecting areas of moorland 
contiguous with the 
development landscape 
character. 

Operational Effects: Low High Moderate Not Sig. The wind farm would become a 
new characteristic element of 
the Carraig Gheal site resulting 
in a further evolution of a partly 
man-modified landscape. The 
effects would be reversible. 

Landscape Elements: Carraig Gheal Wind farm Site 

Construction Effects: Low Low Slight Not Sig.

 

Operational Effects: 

 

Low 

 

Low 

 

Slight 

 

Not Sig.

Construction and operational 
activity would affect a small 
proportion of total area. 

Subsequent management 
would be discrete. 

Cumulative Landscape Effects on the Craggy Uplands LCT 

Construction Effects: Low Medium Slight / 
Moderate 

Not Sig.

 

Operational Effects: 

 

Low 

 

Medium 

 

Slight / 
Moderate 

 

Not Sig.

Cumulative development could 
lead to a new LCT ‘Craggy 
Upland with Wind farm and 
Forest’ 

10.8 PREDICTED VISUAL EFFECTS 

10.8.1 Potential Visibility  

Three visibility maps have been prepared and are illustrated in Visibility Maps 1, 
2 and 3.  This shows the potential zone of visibility for the Wind Farm calculated 
to upper blade tip, hub height and to upper blade tip with large forest areas 
excluded (assuming a height of 15m for such forest blocks).  The extent of 
potential visibility of any part of the proposed wind farm to blade tip would cover 
approximately 25% of the total LVIA Study Area, reducing to 21% when 
potential visibility of the turbines to hub height is considered.  When the visibility 
map is recalculated to exclude large forest areas, this figure reduces to 16% 
(though this does still include visibility over open water in the Firth of Lorn and 
other areas that would be screened by localised vegetation and other 
obstructions – buildings etc). 

Potential visibility of the wind farm within 10km includes elevated areas of the 
Craggy Uplands LCT, north and west of Inverinan Forest, and areas near Loch 
Nant, Beinn Ghlas Wind farm, and Annat and Kilchrenan.  The main areas of 
visibility would potentially affect the south eastern shoreline of Loch Awe 
between Portsonachan and Blarghour and part of the northern shoreline near 
North Port. 
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Potential visibility of the wind farm within 20km would include parts of Loch Awe 
and the southern shoreline near Cladich and Eredine and areas of elevated 
moorland to the southeast and south of Dalmally.  Visibility extends into the 
mountain areas of High Tops and would include the south western slopes and 
summits of Beinn Cruachan. 

Potential visibility of the wind farm within 30km would include mountain summits 
within the Grampians Regional LCA and Cowal Uplands Regional LCA, areas 
of water within the Forth of Lorn and distant islands including Lismore, Mull and 
Scarba, which are designated as National Scenic Areas. 

10.8.2 Viewpoint Assessment 

A viewpoint assessment was conducted from viewpoints identified by analysis 
of the visibility maps and agreed through consultation.  The viewpoint 
assessments are described in Tables 10.1 to Table 10.21 in Appendix 10.   

The conclusions from the viewpoint assessments have been used to form a 
conclusion as to the level of overall visual effect on the visual amenity of 
different receptor groups. 

10.9 EVALUATION OF LEVEL AND SIGNIFICANCE OF VISUAL EFFECTS 

10.9.1 Introduction 

The findings from the viewpoint assessment have been used to form a 
conclusion as to the level of overall visual effect on visual amenity during 
operation relating to people (receptors) and the significance of this visual effect 
in EIA terms.  The level of effect and significance is described separately for 
different types of receptor which include residents in local communities, people 
on travel routes, people at recreational and tourist destinations (effects for those 
visiting Historic Gardens and Landscapes are defined separately) and people 
working or recreating in the wider landscape. 

The visual effects during construction are also considered. 

10.9.2 Predicted Visual Effects During Construction 

The viewpoint assessment and field surveys indicate that significant visual 
effects for the surrounding areas would occur in relation to the gradual erection 
of turbines across the site.  It would not generally occur in relation to the 
visibility of a mobile crane(s), construction or other related ground-based activity 
which is substantially screened by surrounding forestry and landform.  Views of 
the ground based activity and construction has therefore been assessed for the 
site area and adjacent high points on the surrounding plateau and Craggy 
Uplands LCT.  

The visual effects associated with the gradual erection of turbines have been 
assessed under the operational effects as they would occur incrementally over 
the construction period, but would not exceed the final operational magnitude of 
effect.   

The site area and adjacent high points are of low landscape sensitivity and in 
visual terms, these areas have few if any visual receptors (mostly farmers and 
foresters deemed of low visual sensitivity) crossing this area either off road or 
via the access track along the Sior Loch, ~1.5km to the north of the site.  There 
is no predicted view of the ground based construction activity from the nearest 
residential properties at Musedale and Lower Fernoch and Inverinan nor from 
the access tracks leading to these properties from the main road network.   
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The construction period is planned to last for ~12 months and the visual effects 
begin during construction mobilisation and include thefollowing activities: 

• Site signage and setting out of site access roads and compound; 
• Road construction including minor grading and drainage works; 
• Movement of construction vehicles; 
• Excavation and establishment of soil storage mounds and associated 

re-grading; 
• Excavation  and construction of turbine foundations; 
• Establishment of site substation and control building; 
• Erection of turbines; 
• Restoration and mitigation works. 

The construction activity would be limited to particular areas of the site and not 
all of the activity would be visible from one location with construction activities 
being temporary and progressive over the site area.  Views of concentrated 
areas of construction could however lead to a temporary alteration of the 
landscape character, particularly when viewing the ground based activity and 
temporary storage / delivery of turbine parts, that in some cases may appear 
more disruptive than the finished development.  Post construction the 
appearance of the wind farm site would recover a calmer visual character with 
negligible levels of activity visible on site from the nearest visual receptors. 

Outside the immediate site area and within the wider landscape and visual 
study area, visual receptors (road users and local residents) would be aware of 
low levels of indirect visual effects related to the development.  These would 
include limited site signage, and minor road improvements / track construction, 
movement of construction vehicles travelling to site along set routes within the 
local road network, and the erection of turbines by mobile crane.   

The magnitude of change caused by these activities overall would be low to 
negligible.   

Elevated views of the site activity would be possible from viewpoints such as 
the Dalmally Monument and mountain summits, although these would be at 
distances of over 10km and as such the magnitude of change due to 
construction, viewed from this location, would be low to negligible. 

These effects are considered negligible and not significant. The visual effects 
on receptors during construction are summarised in Table 10.21 below.  

Table 10.21:  Visual Effects of Construction Activity on Receptors 
Assessment  Receptor 

Sensitivity: 
Low (workers in the wider landscape) 

Magnitude:     Construction: Low to Negligible 

Level of Effect: Slight 

 

Type of Effect: Temporary, direct, and adverse. 

The evaluation of the level of visual effect and significance is presented in Table 
10.22 below: 
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Table 10.22:  Evaluation of Significance of Visual Effects on Receptors of Construction Activity 

Receptor   Significance 
 Receptor 

Sensitivity 
Magnitude Level of 

effect 
Level Rationale 

Workers in the Wider 
Landscape 

Low Low to 
negligible 

Slight Not Sig. There would be few visual 
receptors with a view of the 
development.  Wider 
incremental visual effects of 
turbine erection have been 
assessed under operation. 

10.9.3 Visual Effects on Residents (within 6 to 7 km of the Proposed 
Development) During Operation  

The viewpoint assessment and field surveys indicate that significant visual 
effects could potentially occur at distances of up to 6 to 7km within the visual 
envelope to blade tip and are most likely to affect the south eastern shore of 
Loch Awe between Balliemeanoch and Blarghour. 

The closest residential properties to the site boundary include Lower Fernoch 
and Craigloistie, Upper and Lower Achenna to the east, properties at Inverinan, 
Balliemeanoch, and Blarghour to the south, and Lochavich House and Musdale 
to the west.  Of these Lochavich House and Musdale are outwith the visual 
envelope calculated to upper blade tip and the properties at Inverinan, Lower 
Fernoch, Craigloistie, Upper and Lower Achenna would have potential views of 
the wind farm partly screened by intervening landform and further screened by 
intervening forestry and vegetation.  Visual effects on these properties would 
not be significant. 

There are ~8 properties including cottages and farms associated with the area 
between Balliemeanoch and Blarghour.  Individual residential properties and/or 
small groups of residential properties8 have been assessed from public roads 
and footpaths within the area and the assessment represents a ‘best prediction’ 
of the likely visual effects. 

Six of these properties would have an oblique or partly screened view of the 
development and whilst receptor sensitivity is high the magnitude of effects is 
medium or low.  The remaining two properties (Balliemeanoch Farm and 
Oaklea) are more likely to have direct or partly screened views of the 
development that would appear in the background view at ~4.7km distance.  
There could potentially be significant visual effects on some of the views from 
these properties with receptor sensitivity and magnitude both high.  However, it 
is not considered that these would be sufficient to adversely affect the visual 
amenity and setting of the properties overall.  

In addition to these single or small clusters of properties, the settlement of 
Inverinan is within approximately 5 km of the site.  However it is mostly outwith 
the visual envelope calculated to upper blade tip and is set within Inverinan 
Forest, presenting further localised screening.  There would be no significant or 
adverse effects on the views from this settlement or on its setting. 

The evaluation of the level of visual effect and significance is summarised in 
Table 10.23 below and has been informed by analysis of viewpoint locations 2 
and 7.  

                                                      
8 The assessment of residential properties has been limited to those illustrated on the 
Ordnance Survey 1:25,000 scale Explorer Map, 2002 and observed on the site survey. 
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Table 10.23:   Summary of Visual Effects on the Overall Visual Amenity of Residents within 6 
to 7km of the Proposed Development during Operation 

Receptor Location  Significance 
 Receptor 

Sensitivity 
Magnitude Level of 

effect 
Level Rationale 

Balliemeanoch Farm  
Oaklea 

High High Substantial Sig. The views from the properties 
may experience significant 
change, but it is not considered 
that this would be sufficient to 
adversely affect the visual 
amenity and setting of the 
properties overall. 

Six properties near 
Blarghour and 
Balliemanoch 

High Medium to 
Low 

Moderate / 
Substantial to 
Moderate 

Not Sig. The views from these properties 
would be oblique or partly 
screened and it is not 
considered that this would be 
sufficient to significantly or 
adversely affect the visual 
amenity and setting of the 
properties overall. 

Lower Fernoch 
Craigloistie, Upper and 
Lower Achenna 

High Negligible Slight Not Sig. Properties would be screened 
by intervening landform and 
forestry. 

10.9.4 Visual Effects on Residents in Settlements (over 6 to 7 km from the 
Proposed Development) during Operation 

The viewpoint assessment and field surveys indicate that significant visual 
effects could potentially occur at distances of up to 6 to 7km within the visual 
envelope calculated to upper blade tip.  Further significant visual effects could 
also potentially occur at distances of up to 13.5km on areas of high ground, with 
a clear view of the development, when combined with receptors of high 
sensitivity such as residents.  

The majority of residents more than 6 to 7km distant are within settlements.  It 
should, however be noted that there are no settlements located on areas of 
high ground and the wind farm would not be visible from many of the main 
settlements within the LVIA Study Area due to the screening effect of woodland, 
landform and buildings.  

All settlements have been judged to be of high sensitivity and eight settlements 
have been included in the assessment process.  The settlement of Inverinan is 
outwith the visual envelope, as discussed at 10.9.3 and so is not considered 
further.  The visual effects on residents in settlements are assessed in Table 
10.24. 
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Table 10.24:  Visual Effects on Residents (in settlements over 6 to 7 km distant) during Operation 

Settlement Assessment of Visual Effects on Settlements over ~6m to 7km and less than 
13.5km 

Portsonachan 
(Viewpoint 6) 

Portsonachan is located ~6.5km from the wind farm site and views from the village would be 
possible from the shoreline of Loch Awe and limited locations at Portsonachan Hotel (Viewpoint 6) 
and associated jetties and piers, and would be of medium magnitude of change.  Other views from 
the majority of properties and from the B840 through the village would be screened by woodland 
and trees along the loch shore leading to a low magnitude of change overall.  The magnitude of 
change would be low overall increasing slightly during the winter months due to leaf fall.  The 
visual effects would be moderate and not significant. 

North Port North Port is located ~6km from the wind farm site and views from North Port and adjacent 
properties on the B845 road to Annat would be subject to screening from intervening trees, 
woodland and landform. The magnitude of change is likely to be low overall and the visual effects 
on views from North Port and the setting of this area would be moderate and not significant.   

Annat 
(Viewpoint 4) 

Annat is located ~6km from the wind farm site and views from Annat would be subject to screening 
from intervening trees, woodland and landform. The magnitude of change would be negligible and 
the visual effects on views from Annat and the setting of this village would be slight and not 
significant.   

Kilchrenan 
(Viewpoint 5) 

Kilchrenan is located ~6km from the wind farm site and is located outwith the visual envelope 
calculated to upper blade tip, although views of the village with the wind farm in the background 
would be possible from the east (Viewpoint 5), potentially affecting the setting of this village.  Other 
views of the village would not be affected and the magnitude of change to the setting of the village 
overall would be negligible.  The visual effects on the setting of this village would be slight and not 
significant.   

Dalavich Dalavich is located ~6km from the wind farm site, outwith the visual envelope calculated to upper 
blade tip, and within a forest setting.  The visual effects on site and setting would not be significant.  

Eredine 
(Viewpoint 9) 

Eredine is located ~10km from the wind farm site and located within a wooded setting screened by 
intervening trees and woodland. The magnitude of change overall is likely to be negligible with low 
levels recorded along the loch shore (Viewpoint 9) and upper edge of the village.  The visual 
effects on views from Eredine and the setting of this village overall would be slight and not 
significant. 

Cladich Cladich is located ~11km from the wind farm site and is mostly located outwith the visual envelope 
calculated to upper blade tip, and within a wooded setting screened by intervening trees and 
woodland. The magnitude of change would be negligible and the visual effects on views from 
Cladich and the setting of this village would be slight and not significant. 

Kilmore 
Viewpoint 10 

Kilmore is located ~11km from the wind farm site and is mostly located outwith the visual envelope 
calculated to upper blade tip, and screened by intervening trees and landform. The magnitude of 
change would be negligible and the visual effects on views from Kilmore and the setting of this 
village would be slight and not significant. 

The evaluation of the level of visual effect and significance is summarised in 
Table 10.25 below: 
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Table 10.25:  Summary of Visual Effects on the Overall Visual Amenity of Residents 0ver 6 to 7km 
.during Operation 

Receptor Location  Significance 
 Receptor 

Sensitivity 
Magnitude Level of 

effect 
Level Rationale 

Inverinan High Negligible Slight Not Sig. Inverinan is mostly outwith the 
visual envelope calculated to 
upper blade tip and set within 
Inverinan Forest. 

Portsonachan High Low Moderate Not Sig. Portsonachan is located ~6.5km 
from the wind farm site and 
views from the village including 
the shoreline, and Portsonachan 
Hotel would be limited. 

North Port High Low Moderate Not Sig. Intervening trees, woodland and 
landform would screen views. 

Annat High Negligible Slight Not Sig. Intervening trees, woodland and 
landform would screen views. 

Kilchrenan  High Negligible Slight Not Sig. Kilchrenan is located outwith the 
visual envelope calculated to 
upper blade tip and views of the 
village setting would not be 
significant. 

Eredine High Negligible Slight Not Sig. Eredine is mostly outwith the 
visual envelope calculated to 
upper blade tip and set within 
Inverinan Forest. 

Cladich High Negligible Slight Not Sig. Cladich is mostly outwith the 
visual envelope calculated to 
upper blade tip and set within 
Inverinan Forest. 

Kilmore High Negligible Slight Not Sig. Cladich is mostly outwith the 
visual envelope calculated to 
upper blade tip and screened by 
woodland and landform. 

10.9.5 Visual Effects on Receptors Using Road and Rail Travel Routes 
During Operation 

The A83, A85, A819, B840, B845 and minor road to the north western side of 
Loch Awe were driven in both directions to assess the potential effects on 
receptors on these routes with the assistance of sequential wireframes 
calculated from regular intervals along the route within the visual envelope 
calculated to upper blade tip.  

Other routes within the LVIA Study Area include A886, A815, A83 (Loch Fyne), 
and the A828 and all of these are located outwith the visual envelope calculated 
to upper blade tip.   

Views of Carraig Gheal from passenger trains on the railway line to Oban are 
theoretically predicted on approximately 6 km of line west of Dalmally and a 
further ~4 km of line in Glen Lochy. 

The assessment and the assessment conclusions for receptors using routes 
are provided in Table 10.26. 
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Table 10.26:  Summary of Potential Visual Effects on Receptors using Routes 

Route. Extent of Visibility 

B840 The B840 has been assessed in terms of the route between the A819 at Cladich and the junction 
with the A816 south of Ford.  The length of the route is ~38km and, from the viewpoint assessment 
and site survey, ~4.2 km of the shoreline would be visually affected where there are open views 
(this distance excludes intermittent short glimpses through woodland and may increase slightly 
during the winter months) as follows: 

High magnitude of change: ~0.6km between Blarghour and Balliemeanoch (significant); 

Medium magnitude of change: ~3.5km between Portsonachan and Achlian;  

Low and negligible levels of change: ~1.1km near Cladich, Braevallich, Ardchonnel and 
Portinnisherrich. 

The sensitivity of the receptors on the route is medium (road users include cyclists and walkers) and 
the magnitude of change overall, considering the total route, would be low leading to a slight / 
moderate visual effect on the views from the road. 

Westbound from Cladich towards Ford:  

The road is screened by trees and woodland and intermittent glimpses of the Proposed 
Development and Beinn Ghlas Wind farm may be possible over 200-300m of road at ~11km 
distance (low magnitude).  

There would be no view of the Proposed Development from near the Archan River and Keppochan 
due to landform screening, although a wide view of both Carraig Gheal and Bheinn Ghlas 
(Viewpoint 8) would open up from the brow of the hill and continue for ~500m a 9km distance 
(medium magnitude).  

Views from the road are screened by woodland between Ardbrecknish House and the end of 
Portsonachan village but periodic and occasional glimpses (>100m) of both wind farms would be 
possible for ~3km at Portsonachan (Viewpoint 6) at ~6km distance (medium magnitude). Views of 
the Proposed Development would be slightly more open during the winter period. 

 The visual effect on views from the road in this direction would be low to medium, with most of the 
route screened by woodland and the Proposed Development appearing as a notable feature from 
limited locations along the road where the views open up. 

Eastbound from the A816 to wards Cladich:  

There would be no view of the wind farms from Ford to Braevallich though it may be possible to 
glimpse part of the Proposed Development from the top of the bridge near the glasshouse in winter, 
through light tree screening (negligible magnitude). 

Continuing north through Eredine forest, views from the road would be screened by trees although 
clear views of the Proposed Development would occur along short sections of the road where there 
is a break in the woodland cover.  This occurs over ~100m at Portinnisherrich (negligible 
magnitude) and ~200m at Ardchonnel (low magnitude), and ~200m at Blarghour (high magnitude). 

Continuing north through roadside woodland there would be further open views for ~ 200m at 
Oaklea (high magnitude) and 200m at Balliemeanoch (high magnitude) at ~4.7km distance 
(Viewpoint 2).  Further along the loch shore, there would be open views of the upper blade tips 
beyond the forest for ~400m at ~3.7km distance, opposite Inverinan (low magnitude).  

For the next ~4km, views from the road would be screened by woodland and beyond this point the 
Proposed Development would be behind the direction of travel. 

The visual effect on views from the road in this direction would be negligible to high, with most of 
the route screened by woodland and the Proposed Development appearing as a prominent and 
notable feature from limited locations along the road where the views open up. 

A819 The A819 has been assessed in terms of the route between the A85 near Dalmally and Inveraray. 
The sensitivity of the receptors is considered to be medium and the magnitude of visible change 
overall would be negligible.  This leads to a slight / negligible visual effect on the views from the 
road. 

Southbound from the A85: Potential views of the Proposed Development would be limited to 
intermittent stretches of the road over ~3km not screened by intervening vegetation and roadside 
trees, between Cladich and Achlian in the direction of travel. 

Northbound from Inveraray: There would be no views of the Proposed Development in the direction 
of travel. 

B845 The B845 has been assessed in terms of the route between the A85 and Kilchrenan where it joins 
the minor road alongside the northwestern side of Loch Awe.  Potential views of the Proposed 
Development would be limited to glimpse views to the western side of the road with substantial 
screening by forestry, particularly on the north section.  The sensitivity of the receptors is 
considered to be medium and the magnitude of visual change overall would be negligible leading to 
a slight / negligible visual effect on the views from the road. 
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Route. Extent of Visibility 

Minor Road to 
north west 
side of Loch 
Awe 

The minor road alongside Loch Awe has been assessed in terms of the route between the B845 
and the B840 at the southern end of Loch Awe.  Northbound from the B840 views are theoretically 
available at ~9 km distance on a ~4km section of road between Kilmaha and Newyork.  However 
the views are currently screened by the extensive forest planting of Inverliever Forest.  Further 
along towards Fernoch, views of blade tips are likely to be possible for both northbound and 
southbound at distances of ~2.8 km.  Overall potential views of the Proposed Development would 
be limited to glimpse views with substantial screening from vegetation.  The sensitivity of the 
receptors is considered to be medium and the magnitude of visual change overall would be 
negligible leading to a slight / negligible visual effect on the views from the road. 

A83,  The A83 has been assessed in terms of the route between Oban and the edge of the LVIA Study 
Area north of Lochgilphead. The sensitivity of the receptors is considered to be medium and the 
magnitude of visible change overall, would be negligible leading to a slight / negligible visual effect 
on the views from the road. 

Northbound from Lochgilphead: Potential views of the Proposed Development would be extremely 
limited and screened by intervening vegetation and roadside trees. 

Southbound from Oban: Potential views of the Proposed Development would be extremely limited 
and screened by intervening vegetation and roadside trees.  Views from the open road, near the 
Oban Livestock Market, of part of the wind farm may be possible from high vehicles, subject to 
intervening screening. 

A85 The A85 has been assessed in terms of the route between Oban and the edge of the LVIA Study 
Area in Glen Orchy. The sensitivity of the receptors is considered to be medium and the magnitude 
of visible change, overall would be negligible leading to a slight / negligible visual effect on the 
views from the road. 

West bound from Glen Orchy: Potential views of the Proposed Development would be limited to a 
shortstretch of road (~2km) east of Dalmally where there are intermittent views of the existing Beinn 
Ghlas Wind farm at ~23.49km distance (Viewpoint 17). 

Eastbound from Oban: There are no predicted views of the Proposed Development in this direction 
of travel. 

Rail 
Passengers 

Distant views from passenger trains on the railway line to Oban are theoretically predicted on 
~10 km of line within the visual envelope calculated to upper blade tip.  However for ~4 km west of 
Dalmally and 4 km within Glen Lochy the windfarm is either directly in front of or directly behind the 
direction of travel and would not be visible.  Only travelling over a section of ~2 km to the immediate 
west of Dalmally would any theoretical visibility of Carraig Gheal therefore be likely (to the south 
west) and this itself is likely to be screened by vegetation for much of this section. 

The magnitude of visual change to these medium sensitivity receptors would be negligible leading 
to a slight / negligible visual effect on views for rail passengers. 

The evaluation of the level of visual effect and significance to receptors on 
travel routes is summarised in Table 10.27 below 
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Table 10.27:  Summary of Visual Effects on Receptors on Routes during Operation 

Receptor Location  Significance 
 Receptor 

Sensitivity 
Magnitude Level of 

effect 
Level Rationale 

B840 Medium Low Slight / 
Moderate 

Not Sig. The length of the route is ~38km 
and from the viewpoint 
assessment and site survey 
~4.1km of the shoreline would 
be visually affected. 

B845 Medium Negligible Slight / 
Negligible 

Not Sig Glimpsed views with substantial 
forestry screening along much 
of this route. 

Minor Road Along 
North west Side of Loch 
Awe 

Medium Negligible Slight / 
Negligible 

Not Sig Glimpsed views due to 
substantial screening effect in 
Inverliever Forest. 

A819 Medium Negligible Slight / 
Negligible 

Not Sig. Potential views of the wind farm 
would be limited to intermittent 
stretches of the road over ~3km, 
between Cladich and Achlian in 
the direction of travel. 

A83 Medium Negligible Slight / 
Negligible 

Not Sig. Potential views would be 
extremely limited and screened 
by intervening vegetation. 

A85  Medium Negligible Slight / 
Negligible 

Not Sig. Potential views would be limited 
to a short stretch of road (~2km) 
east of Dalmally where there are 
intermittent views of the existing 
Beinn Ghlas Wind farm at 
~23.5km distance. 

Rail Passengers Medium Negligible Slight / 
Negligible 

Not Sig. Potential views limited to a 2 km 
stretch to the west of Dalmally 
where intermittent distant views 
of Carraig may be possible at 
~17km. 

10.9.6 Visual Effects on Recreational Receptors During Operation 

Recreational receptors may experience views of the Proposed Development at 
a variety of different recreational and tourist destinations and locations.  The 
assessment of visual effects for receptors is presented for each of the following 
types of destination. 

• Local landscape destinations; 
• Destinations within the wider landscape; 
• On the National Cycle Routes; 
• Historic gardens and designed landscapes. 

10.9.6.1 Recreational and Tourist Receptors within Local Landscapes  
In the immediate vicinity these include a number of locations within the 
Craggy Uplands LCT.  In particular receptors of higher sensitivity at Loch 
Nant, Loch Awe and Loch Avich would be visually affected by the 
development.  Each of these areas is discussed in terms of the potential 
visual effects on the receptors. 

Craggy Uplands: Loch Nant 

A viewpoint assessment has been undertaken from Loch Nant 
(Viewpoint 1) and this is illustrated in Visualisation 1a and 1b.  
The visual sensitivity of this area is medium and the 
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magnitude of change recorded at the viewpoint would be high, 
leading to a moderate/substantial level of effect.  The wind 
farm would be visible from part of the access track to the loch 
and most of the eastern shoreline, facing the wind farm.  
However, other areas of the shoreline are forested with views 
focused towards the loch and away from the wind farm.  In 
these areas the magnitude of change would therefore be 
negligible for much of the shoreline with a transition zone of 
reducing visibility between these two extremes.  This would 
lead to a visual effect varying from moderate to negligible 
depending on location. 

As illustrated by the viewpoint, the visual effects could be 
either positive neutral or negative, but are less likely to be 
negative given the scale and composition of the development 
(~4.7 km from the loch) viewed in the context of an existing 
wind farm that fits comfortably within the existing landscape 
setting.  Large scale development significantly closer to this 
area would be more likely to lead to adverse visual effects on 
the landscape character and the setting of the loch. 

Table 10.28:  Visual Effects on Recreational Receptors in Craggy Uplands: Loch Nant  
Assessment  Receptor 

Sensitivity: 
Medium 

Magnitude:     High reducing to negligible where forested and focus of 
view to the loch 

Level of Effect: Moderate / Substantial reducing to Slight / Negligible  

 

Type of Effect: Permanent (reversible) and direct and neutral. 

Craggy Uplands: Loch Awe 

Loch Awe is a medium to large sized linear loch (~35km in 
length by ~1-2km wide), typical of Argyll and Bute and the 
wider west Scottish highlands.  The loch is large enough to 
have its own micro landscape character, associated with the 
water and the shoreline areas and its own communities. 

The southern end of the loch is located near the village of 
Ford and the northern end of the loch divides into the Pass of 
Brander to the northwest, and Glen Strae and the Strath of 
Orchy to the northeast, near the village of Lochawe and 
Kilchurn Castle.  The loch and shoreline is broadly linear with 
many small indentations and islands with numerous 
watercourses feeding into the loch from the surrounding 
Craggy Uplands.  Much of the northern and southern half of 
the loch is forested by the forests of Eredine and Inverliever 
and elsewhere, deciduous woodland is common.  A minor 
road and the B845 access the northern shore, which are 
forested or tree lined, and the communities of Dalavich, 
Inverinan, Annat and North Port.  The A819 and the B840 
access the southern shore, which is also partly wooded, and 
provides access to the communities of Cladich, Portsonachan, 
and Eredine along with several farms and individual 
properties.  Ben Cruachan is visible at the head of the loch to 
the north from a number of locations and provides a distinctive 
sense of local identity.   

Loch Awe is currently designated as an ALLI and is a settled 
landscape with small communities, roads and man-made 
development.  The sensitivity of recreational receptors in the 
area is considered to be medium overall. 
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Approximately 50% of the loch shoreline is overlapped by the 
visual envelope calculated to upper blade tip including part of 
the northern shoreline and much of the southeastern shoreline 
between the area south of Dalmally and Eredine.  Much of this 
area is partly wooded or forested and views of the wind farm 
would be screened. The B840 and the A819 are routed along 
the entire southern shoreline (~46km) and the combined route 
assessment of these reveals ~8.2km of the shoreline would 
be visually affected where there are open views. 

The effects on receptors on roads is discussed in the previous 
section. 

Where visible, the Wind Farm would appear as a linear 
development with the length of the development more 
prominent than the individual turbines, in a location where 
there are few scale indicators.  The wind farm would be set 
within a simple landscape where the addition of a new visual 
focus or feature of this type could easily be accommodated 
within the large scale and simple landscape character. 

Portsonachan provides a local viewpoint offering distant views 
to Ben Cruachan at the head of the Loch.  Receptor sensitivity 
is medium with the magnitude of change locally High.  This 
gives a locally Moderate / Substantial level of effect that is 
considered significant, albeit that the development would add 
a new focus to the view but one which would not compete with 
Ben Cruachan.  Similar considerations arise at Blarghour. 

Ardbrecknish House is set within woodland.  There would be 
open views of the wind farm from the ground level rooms and 
garden areas close to the house though this is low in 
magnitude.  High levels of change would be visible from the 
jetties and loch shore.  The overall visual effects would not be 
significant. 

The wind farm is largely screened from Innis Chonnell Castle 
by landform (therefore magnitude is negligible) and the Castle 
is set within dense woodland on an island, which is not 
publicly accessible.  The castle would block views towards the 
wind farm and there would be no adverse effect on the 
landscape setting of this building. 

Overall the magnitude of change affecting the total area of 
Loch Awe would be low to medium and not significant but with 
localised high magnitude.  The type of effect would be 
permanent (but reversible) and direct.  Although associated 
with change, the type of effect should not automatically be 
considered as a negative and has been considered as neutral 
overall. 
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Table 10.29:  Visual Effects on Recreational Receptors in the Craggy Uplands: Loch Awe  
Assessment  Receptor 

Sensitivity: 
Medium  

Magnitude:     High at selected key viewpoints (e.g. Portsonachan, Blarghour) otherwise 
Medium 

Level of Effect: Moderate/ Substantial at key viewpoints otherwise Moderate 

 

Type of Effect: Permanent (reversible) and direct and neutral. 

Craggy Uplands: Loch Avich 

Loch Avich is accessed by a minor road between Kilmelford 
and Dalavich and is valued as a local picnic and walking 
destination.  The area is designated at a local level as an ALLI 
and has receptors of medium visual sensitivity. 

The loch is located ~5km from the proposed wind farm and 
~20% of the loch shore (though on the opposite side to the 
road and thus likely to be of lower use) is located within the 
visual envelope calculated to upper blade tip.  Much of this 
area is forested with trees lining the footpath route along the 
loch shore. Overall the magnitude of change would be 
negligible, leading to a slight / negligible visual effect overall.  

Table 10.30:  Visual Effects on Receptors in Craggy Uplands: Loch Avich  
Assessment  Receptor 

Sensitivity: 
Medium 

Magnitude:     Negligible 

Level of Effect: Slight / Negligible 

 

Type of Effect: Permanent (reversible) and direct and neutral. 

 

A summary of the evaluation of the level of visual effect and 
significance for recreational receptors at local landscape 
destinations is summarised in Table 10.31 below: 
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Table 10.31:  Summary of Visual Effects on Recreational Receptors at Landscape Destinations  
.During Operation 

Receptor Location  Significance 
 Receptor 

Sensitivity 
Magnitude Level of 

effect 
Level Rationale 

Site Area Low High Moderate Not Sig. Views of the development from 
the site area would lead to a 
high magnitude of change. 

Craggy Uplands  Low Low Slight  Not Sig. Landscape is large scale and 
extensive with few visual 
receptors. 

Craggy Uplands: Loch 
Nant 

Medium High / 
negligible 

Moderate/ 
Substantial or 
slight / 
negligible 

Sig / Not 
Sig. 

Localised significant effects at 
viewpoints but the development 
would not be visible from all 
sides of the loch.  Where 
visible, it would fit comfortably 
within the existing landscape 
setting. 

Craggy Uplands: Loch 
Awe 

Medium High / 
Medium 

Moderate/ 
Substantial or 
Moderate 

Sig / Not 
Sig. 

Localised significant effects but 
the development would not 
compete with views to Ben 
Cruachan.  Where visible the 
wind farm would appear as a 
linear development set within a 
simple large scale landscape. 

Craggy Uplands: Loch 
Avich 

Medium Negligible Slight / 
Negligible 

Not Sig. Landform and forestry would 
screen the wind farm from most 
of the loch shore and picnic 
areas. 

10.9.6.2 Recreational and Tourist Receptors within the Wider Landscape 
During Operation 
The visual effects on the views and visual receptors within the wider 
landscape have been assessed in Table 10.32.  This identifies a 
landscape character type (defined within either the Argyll and Bute or 
Lochaber Landscape Assessments) within which different recreational 
receptors (mostly walkers and cyclists) may experience views of the 
Proposed Development. 

Table 10.32:  Visual Effects on Recreational Receptors Within the Wider Landscape 

Landscape Character 
Type within which 
Receptor is Located 

Description, Evaluation and Assessment of Visual Effect 

Argyll and Bute Landscape Assessment 

Lochs and Seascape 

 

Part of the surface area of Loch Awe would be affected between Blarghour and 
Lochawe and this area is used for small dinghies and boats, travelling along the 
loch.  Greatest activity is concentrated around the piers and jetties near 
Portsonachan.  Visual effects on receptors on Loch Awe and other lochs within the 
Craggy Uplands are covered in the preceding section of text. 

At between ~20 and ~30km distance receptors on the ferry routes and sailing 
areas of the Firth of Lorn would be affected.  The sensitivity of these receptors is 
considered to be medium and the magnitude of change would be negligible (in line 
with the viewpoint assessment) and the visual effects would be slight / negligible 
and not significant. 

Mountain: High Tops (2) 

Ben Cruachan 

Ben Lui 

The mountain High Tops are located at between ~10 and ~30km distance from the 
wind farm site with Ben Cruachan forming the closest area and also blocking views 
further to the northeast.  Visibility is limited to the summits and slopes along the 
south western edge of this area and the summits and slopes along part of Glen 
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Landscape Character 
Type within which 
Receptor is Located 

Description, Evaluation and Assessment of Visual Effect 

Ben Ime 
 

Orchy and Glen Etive.  A number of popular mountain summits are located within 
this region which is also designated AGLV and NSA.  The sensitivity of receptors in 
this area is considered as high and the magnitude of change would be negligible 
overall (in line with visualisation 11 and its subsequent analysis) and the visual 
effects would be slight and not significant. 

Mountain: Steep Ridgeland 
and Mountains (1) 

 

The Steep Ridgeland and Mountains are located at between ~20 and ~30km 
distance from the wind farm site.  Visibility is limited to the summits and upper 
ridges of hills that are occasionally accessed by walkers. The sensitivity of 
receptors in this area is considered as medium and the magnitude of change 
would be negligible overall and the visual effects would be slight / negligible and 
not significant. 

Upland: Upland Parallel 
Ridges (10) 

The Upland Parallel Ridges are located at ~25km distance from the wind farm site 
with Beinn Bhan blocking views further to the southwest and screening the more 
sensitive area of Kilmartin Glen which contains a number of standing stones and 
antiquities. The sensitivity of receptors in this area is considered as medium to low, 
the magnitude of change would be negligible and the visual effects would be 
moderate to slight / negligible and not significant. 

Upland: Upland Forest Moor 
Mosaic (6) 

The Upland Forest Moor Mosaic is similar to the Craggy Upland, and areas within 
the visual envelope calculated to upper blade tip are located at between ~20 and 
~30km distance from the wind farm site. Visibility is limited to the summits, 
including Beinn Bhuidhe, that are accessed by walkers. The sensitivity of receptors 
in this area is considered as medium to low, the magnitude of change would be 
negligible and the visual effects would be moderate to slight / negligible and not 
significant. 

Valley: Mountain Glens (4) 

Glen Nant 

The Mountain Glen of Glen Nant is partly overlapped by the visual envelope 
calculated to upper blade tip and the area is forested.  Views of the wind farm 
would be negligible, in terms of magnitude of change at the most and not 
significant. 

Lowland: Lowland Ridges and 
Moss (18) 

The Lowland Ridges and Moss are located at between ~20 and ~30km distance 
from the wind farm site and are designated NSA.  The visual envelope calculated 
to upper blade tip overlaps with much of Lismore and the southern forested and 
wooded tip of the Benderloch peninsula.  The sensitivity of receptors in these 
areas would be high, the magnitude of change would be negligible and the visual 
effects would be slight and not significant. 

Coastal: Rocky Mosaic (20) 

Loch Awe 

Areas within the visibility envelope to blade tip are extremely limited (small hilltop 
north of Bridgend on the A83 located at ~ 28km distance from the wind farm site.  
The area is located within the edge of the Knapdale NSA and receptors therefore 
of high sensitivity, although views of the wind farm would be negligible, at the most 
and not significant. 

Coastal: Coastal Parallel 
Ridges (22) 

The Coastal Parallel Ridges are located at between ~20 and ~30km distance from 
the wind farm site and the visibility envelope to blade tip partly overlaps the area of 
Loch Craignish south of Ardfern, which is also popular with sailing boats. The 
sensitivity of receptors in this area would be medium, the magnitude of change 
would be negligible and the visual effects would be slight / negligible and not 
significant. 

Coastal: Slate Islands (24) The island of Luing and the Seil peninsula are located at between ~20 and ~30km 
distance from the wind farm site. The sensitivity of receptors in this area would be 
medium, the magnitude of change would be negligible and the visual effects would 
be slight / negligible and not significant. 

Lochaber Landscape Assessment 

Mountain: Mountain Massif (2) The area is similar in character to the High Tops (2) assessed above.  The 
sensitivity of receptors in this area is considered as high and the magnitude of 
change would be negligible overall and the visual effects would be slight and not 
significant. 

Upland: Granite Moorland (14) A small area of this landscape (Morvern and the north shore of Loch Linnhe) is 
contained within the LVIA Study Area to the northwest.  Much of this area is within 
the visibility envelope to blade tip occurring at ~27km distance from the wind farm 
site. The sensitivity of receptors in this area would be medium (area includes some 
jetties and footpaths), the magnitude of change would be negligible and the visual 
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Landscape Character 
Type within which 
Receptor is Located 

Description, Evaluation and Assessment of Visual Effect 

effects would be slight / negligible and not significant. 

Note: The numbers in brackets relate to the landscape character type number recorded in the report documents. 

The evaluation of the level of visual effect and significance is summarised 
in Table 10.33 below: 
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Table 10.33:  Summary of Visual Effects on Recreational Receptors in the Wider Landscape 
.During Operation 

Receptor Location  Significance 
 Receptor 

Sensitivity 
Magnitude Level of 

effect 
Level Rationale 

Lochs and Seascape Medium Negligible Slight / 
Negligible 

Not Sig. The ferry routes and sailing 
areas are located at between 
~20-30km distance. 

Mountain: High tops (2) High Negligible Slight  Not Sig. Limited areas of moderate 
visual effect would occur on the 
Ben Cruachan summit. 

Mountain: Steep 
Ridgeland and 
Mountain (1) 

Medium Negligible Slight / 
Negligible 

Not Sig. Visibility would be limited to the 
summits and upper ridges at 
between ~20-30km distance. 

Upland: Upper Parallel 
Ridges (10) 

Medium Negligible Slight / 
Negligible 

Not Sig. Visibility would be limited to 
Beinn Bhan at ~25km distance. 

Upland: Upland Forest 
Moor Mosaic (6) 

Medium Negligible Slight / 
Negligible 

Not Sig. Visibility would be limited to the 
summits and Beinn Bhuidhe at 
between ~20-30km distance. 

Valley: Mountain Glens 
(4) 

Medium Negligible Slight / 
Negligible 

Not Sig. Area is mostly outwith the 
visibility envelope and heavily 
forested. 

Lowland: Lowland 
Ridges and Moss (18) 

High Negligible Slight  Not Sig. Area is located within the Lynn 
of Lorn NSA. 

Coastal: Rocky Mosaic 
(20) 

High Negligible Slight  Not Sig. Area is located within the 
Khapdale NSA. 

Coastal: Coastal 
Parallel Ridges (22) 

Medium Negligible Slight / 
Negligible 

Not Sig. Visibility would be limited to 
Loch Craignish at between ~20-
30km distance. 

Coastal: Slate islands 
(24) 

Medium Negligible Slight / 
Negligible 

Not Sig. Visibility would be limited to the 
Island and Luing and the Seil 
peninsula at between ~20-30km 
distance. 

Lochaber Assessment 
Mountain: Mountain 
Massif (2) 

Medium Negligible Slight / 
Negligible 

Not Sig. Visibility would be limited to the 
summits and upper ridges at 
between ~20-30km distance. 

Lochaber Assessment    
Upland: Granite 
Moorland 

Medium Negligible Slight / 
Negligible 

Not Sig. Visibility would be limited to the 
Loch Linnhe and Morvern coast 
at between ~20-30km distance. 

10.9.6.3 Recreational Receptors on National Cycle Route During 
Operation 
The proposed National Cycle Route is mainly located outwith the visual 
envelope calculated to upper blade tip.  The sensitivity of receptors on 
such a route is considered high although the magnitude of effect would 
be negligible.  The level of effect is therefore slight and not significant.  
Table 10.34 summarises the assessment. 
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Table 10.34:  Level of Visual Effect and Evaluation of Significance of Visual Effects - 
.Recreational Receptors on Designated Cycle Route During Operation 

Receptor Location  Significance 
 Receptor 

Sensitivity 
Magnitude Level of 

effect 
Level Rationale 

Proposed National 
Cycle Route 

High Negligible Slight Not Sig. The proposed National Cycle 
Route is mainly located outwith 
the visual envelope calculated 
to upper blade tip. 

10.9.6.4 Recreational and Tourist Receptors at Recreational and Tourist 
Destinations - During Operation 
The visual effects on receptors at recreational and tourist destinations are 
summarised in Table 10.35.  This excludes those locations already noted 
in Table 10.28 to Table 10.34, to prevent repeating effects. 

Table 10.35:  Visual Effects on Recreational and Tourist Receptors at Recreational and Tourist 
.Destinations During Operation 

Name  Description 

10-20km from Carraig Gheal Wind farm 

Old Drovers Route Forest trail and mountain bike route – The route is ~14km through Eredine Forest the 
potential for views of the wind farm would occur over ~1 km of this route south of 
Eredine at ~12km distance, currently screened by forest trees and there would be no 
significant effects. 

Kerrera Island Partly assessed under Craggy Upland LCT.  The sensitivity of the island is medium 
and magnitude would be negligible (slight / negligible visual effects) and not significant 
due to intervening distance and landform screening. 

20-30km from Carraig Gheal Wind farm 

Duart Castle, Mull Considered in Viewpoint 18 and the visual effects would be slight and not significant 
overall due to intervening distance and the scale of the available views. 

Mull Narrow Gauge Railway The railway links the Craignure harbour with Torosay Castle and much of the route is 
through woodland, with views focused to the northeast / southwest from the train and 
away from the wind farm. The sensitivity would be medium and the magnitude would 
be negligible (slight / negligible visual effects) and not significant due to intervening 
distance and screening. 

Island archipelagos Considered in Viewpoint 16 and Table 10.41 and the visual effects would be slight and 
not significant overall due to intervening distance. 

10.9.7 Visual Effects on HGDL During Operation 

There is one Historic Garden and Designed Landscape (HGDL) listed in the 
inventory that is overlapped by the visual envelope calculated to upper blade 
tip, Torosay Castle on the Isle of Mull.  Local Plan policies aim to protect the 
site and setting and the property was visited as part of the site survey.  A 
viewpoint assessment has also been undertaken from Duart Castle on the Mull 
shoreline (Viewpoint 18), though visual effects at Duart Castle were considered 
earlier (see Table 10.35). 

Torosay Castle has a partly wooded setting that includes some long distant 
views across the Firth of Lorn.  There would be little or no visibility of the wind 
farm from within these gardens and the magnitude of change would be 
negligible due to the effects of partial screening and distance, and the overall 
visual effects would be slight and not significant. 

The evaluation of the level of visual effect and significance is summarised in 
Table 10.36 below: 
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Table 10.36:   Summary of Visual Effects on Recreational Receptors in Historic Gardens and 
Designed Landscapes During Operation 

Receptor Location  Significance 
 Receptor 

Sensitivity 
Magnitude Level of 

effect 
Level Rationale 

Torosay Castle High Negligible  Slight Not Sig. There would be little or no 
visibility of the wind farm due to 
partial screening and distance. 

10.10 PREDICTED CUMULATIVE VISUAL EFFECTS 
The potential for cumulative visual effects is identified through consideration of the 
cumulative visibility maps.  The overlap of areas of cumulative visibility with mapped 
features indicates potential effects on receptors and is further explored through viewpoint 
assessments and consideration of cumulative effects within distinct landscape character 
areas.  These are then summarised and evaluated by receptor groups. 

10.10.1 Cumulative Visibility Maps 

A series of cumulative visibility maps, Figures CLVIA2 to CLVIA 5, have been 
prepared to upper blade tip with no exclusion for the effects of forestry 
screening.  These show the effect on cumulative visibility of different wind farms 
in combination: 

• CLVIA2 Beinn Ghlas and Cruach Mhor (existing wind farms); 
• CLVIA 3 adds An Suidhe and Clachan Flats (consented but not yet 

built), effectively the baseline against which the cumulative is 
assessed; 

• CLVIA 4 shows the interaction between the cumulative baseline, 
Inverliever and Carraig Gheal; 

• CLVIA 5 shown the total number of wind farms potentially visible 
within the study area if both the consented and submitted wind farms 
were built. 

The conclusions drawn from these cumulative visibility maps are summarised 
as follows: 

• The constructed Beinn Ghlas Wind Farm is visible predominantly 
from; the ground to the south east of the B840 that runs along the 
south east shore of Loch Awe (though generally not from the 
properties along the B840 except in the vicinity of Portsonachan); the 
south west slopes of Ben Cruachan; and, the land rising to the north 
of the A85 along much of its length between Oban and Dalmally.  
There is a considerable amount of screening by forest and vegetation 
that restricts much of the visibility from travel routes to glimpsed or 
intermittent views.  Views of Beinn Ghlas exist from Lismore and the 
Isle of Mull but are likely to be limited by being at a distance of ~20km 
or more; 

• The addition of Cruach Mhor to the visibility maps (an existing 
operational wind farm) increases the extent of area within the Study 
Area with visibility of at least one wind farm.  This is generally 
concentrated to the high ground on either side of Loch Fyne, close to 
both Cruach Mhor itself and the location of the An Suidhe Wind Farm. 
Cruach Mhor is not likely to be discernible from Ben Cruachan 
(~40km distance).  Few areas of cumulative visibility of both Bheinn 
Ghlas and Cruach Mhor exist.  Those that do are restricted to small 
areas of hilltop in the vicinity of Beinn An Lochain and along high 
points on the centre of the ridge between Loch Awe and Loch Fyne 
where they are typically successive rather than simultaneous views; 
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• The further addition of the consented but not yet constructed An 
Suidhe and Clachan Flats wind farms increases the extent of areas 
where at least one wind farm is visible and introduces relatively more 
extensive areas where two or more wind farms are likely to be visible.  
To the south east of Loch Fyne (along much of the ridgeline and 
down to the shoreline of Loch Fyne), An Suidhe and Clachan Flats 
Wind Farms introduce the potential for visibility of a wind farm to 
residential properties along the A815 and A886 between Cairndow 
and Newlon, as well as those travelling along these routes.  
Simultaneous, successive and sequential cumulative visibility is also 
possible for these residents and road users.  An Suidhe, Cruach 
Mhor and Clachan Flats also create the potential on the higher 
ground for cumulative visibility of at least 2, and on some of the 
hilltops 3, wind farms, though this would generally be in successive 
rather than simultaneous views.   There is also the potential for upto 4 
windfarms to be visible from the higher ground locations in the vicinity 
of and including Beinn Lochain (viewpoint 21), though at least two of 
the Wind Farms would be at substantial distance (Beinn Ghlas would 
be at ~29km and Cruach Mhor at ~28km).  The theoretical visibility of 
one wind farm is also increased on the south eastern side of Loch 
Awe compared with Beinn Ghlas wind farm on its own.  As well as the 
higher ground in the vicinity of the An Suidhe Wind Farm,this also 
extends to include more of the B840 and potentially properties along 
the B840 in the vicinity of Balliemeanoch, Blarghour and Ardchonnell.  
However screening by forestry and trees or minor variations in 
landform are likely to substantively reduce the perceived visibility in 
this area and it is likely that only Beinn Ghlas may be perceived to be 
visible in much of this area.  The inclusion of the An Suidhe wind farm 
itself extends the visibility of a wind farm to the west and north west of 
Loch Awe, over the Inverinan Forest, including across the site of the 
proposed Carraig Gheal Wind Farm, and to the north in the direction 
of, but not including Innis Chonnel Castle.  This extends potential 
visibility of one wind farm to residential properties in Inverinan and 
Dalavich, though again screening by forestry and vegetation may limit 
the actual visibility experienced.  The An Suidhe Wind Farm also 
extends visibility of a wind farm to the south west to potentially 
include residential properties in Ford and Torran as well as increasing 
the potential for visibility of a wind farm further along the route of the 
B840 for those travelling eastbound.  Visibility of An Suidhe also 
extends to include areas in the vicinity of Finchairn and Ederline but 
is not predicted to extend to properties in these villages themselves.  
Visibility of Beinn Ghlas, An Suidhe and Clachan Flats is predicted 
from Ben Cruachan, though the latter two sites are at ~21km and 
~18km respectively.  Taking account of the effects of screening by 
forestry and vegetation, the locations where more than one of the 
built or consented but not yet built wind farms may be visible are 
likely to be restricted to higher ground rather than areas of residential 
property.  The main travel routes are outwith the visibility envelope for 
much of their length with the exception of the B840 along the 
southern shore of Loch Awe (cumulative visibility of Beinn Ghlas and 
An Suidhe) and the A815 and A886 to the southeastern edge of Loch 
Fyne (An Suidhe and Clachan Flats). Many of the views of wind 
farms along these routes are likely to be off to the side of the general 
direction of travel and tending to be sequential views rather than 
simultaneous views. I In some cases it is also likely to be difficult for 
individuals on the travel routes to establish that they are not seeing 
the same wind farm; 

• CLVIA 4 shows how the predicted visibility differs for different 
combinations of Carraig Gheal, Inverleiver and the consented wind 
farms.  On its own Inverleiver Wind Farm extends visibility of one 
wind farm to the west and southwest to locations such as Melfort and 
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Barravullin.  It also extends visibility along the B840 for road users as 
well as to residential receptors in properties including and between 
Eredine to Balliemeanoch.  On its own Carraig Gheal Wind Farm 
would also extend visibility along the B840 for road users as well as 
to residential receptors in properties including and between Eredine 
to Balliemeanoch.  It would also extend visibility of one windfarm 
towards the northwest (towards but not including Oban) and around 
Beinn Donachain to the northeast though in those areas this is not 
predicted to include residential property; 

• The additional cumulative visibility arising from inclusion of either 
Inverliever or Carraig Gheal generally reinforces the pattern of 
visibility predicted for the consented wind farms with locations where 
more than one wind farm is visible being largely restricted to the 
higher ground.  The exception is along the south eastern shoreline of 
Loch Awe where a number of residential properties, viewpoint 
locations and sections of travel routes (the B840) may experience 
cumulative views from combination of Beinn Ghlas, Carraig Gheal 
and Inverleiver Wind Farms.  This includes for example residential 
properties at Balliemeanoch, Annat, Blarghour, Eredine and on the 
B840 in the vicinity of the Waterfall (viewpoint 3), though screening 
vegetation will reduce the effect and in the case of Annat eliminates 
visibility.  Where cumulative visibility effects arise, Carraig Gheal and 
Inverliever tend not to be seen in simultaneous views, due to their 
separation, instead tending to be seen in successive views or, for 
road users, in sequential views; 

• The overall cumulative visibility of wind farms is shown in CLVIA 5.  
As noted previously this tends to show cumulative visibility of 2 or 
more windfarms being restricted to the higher ground.  Popular 
hilltops have potential visibility of more wind farms with up to 5 wind 
farms visible from Ben Cruachan (two of the visible wind farms are at 
in excess of 20km) and upto 6 wind farms visible from Beinn an 
Lochain (of which 4 are in excess of 25km).  Cumulative visibility 
associated with Carraig Gheal that occurs at residential properties is 
restricted to those along the B840 between Eredine and 
Balliemeanoch to the southeast of Loch Awe, where generally 
successive views with Inverleiver and Beinn Ghlas may be possible 
despite extensive vegetation screening in this area. 

10.10.2 Cumulative Viewpoint Assessment 

Table 10.9 identified those wind farms within the LVIA Study Area that were 
visible from the selected viewpoints.  Each of the viewpoints, where potential 
cumulative views (other than just of Carraig Gheal and Beinn Ghlas) are 
predicted, have been assessed in terms of cumulative wireframe analysis and 
site survey.  There is no cumulative visibility predicted at viewpoints 5, 10 and 
20 and these are not reported further.  Cumulative visibility with Carraig Gheal 
and Beinn Ghlas only is predicted to occur at viewpoints 6, 8, 10, 13, 14, 16, 17, 
19 and 20 and this was considered within the baseline LVIA so is not reported 
again here.  Cumulative visibility is predicted at viewpoints 1, 2, 3, 4, 7, 9, 11, 
12, 15, 18 and 21 and are reported below. Viewpoints 7, 11, 15 and 21 were 
selected for more detailed cumulative viewpoint assessment and are reported 
more fully in Appendix 10.  A summary of the cumulative visual effects 
predicted to occur and relevant receptor groups potentially affected is provided 
below: 

• Viewpoint 1: Loch Nant - Significant cumulative effects to recreational 
receptors in respect of Beinn Ghlas and Carraig Gheal Wind farms 
(but considered within the main LVIA), the consented Clachan Flats 
Wind farm would also be potentially visible at ~16km distance though 
partly screened by intervening forest.  The additional magnitude of 
change would be negligible and not significant; 
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• Viewpoint 2: Balliemeanoch - Significant cumulative effects to 
residential receptors and road users in respect of Beinn Ghlas and 
Carraig Gheal Wind Farms (but considered in the main LVIA).  The 
proposed Inverliever Wind Farm would also be potentially visible at 
~11km distance though much of this wind farm would be screened by 
intervening forest and landform from this location.  The additional 
magnitude of change would be low and not significant; 

• Viewpoint 3: Waterfall, Loch Awe - Significant cumulative effects to 
road users in respect of Beinn Ghlas and Carraig Gheal Wind Farms 
(considered in the main LVIA).  The proposed Inverliever Wind farm 
would also be potentially visible at ~10km distance though partly 
screened by forest and occupying a small section of the view.  The 
additional magnitude of change would be low and not significant; 

• Viewpoint 4: Annat – The visual effects to residents in respect of 
Beinn Ghlas and Carraig Gheal Wind Farms would not be significant. 
The proposed Inverliever Wind farm would be potentially visible at 
~16km distance though partly screened by intervening forest.  The 
additional magnitude of change would be negligible to low and not 
significant; 

• Viewpoint 7: Blarghour - Significant cumulative effects for residents 
and road users in respect of Beinn Ghlas and Carraig Gheal Wind 
farms (considered in the main LVIA).  The proposed Inverliever Wind 
Farm would also be potentially visible at ~8km distance though the 
wind farm would be partly screened by intervening forest.  The 
additional magnitude of change would be low and not significant; 

• Viewpoint 9: Eredine - Beinn Ghlas and Carraig Gheal wind farms 
would be visible (not significant) and the proposed Inverliever Wind 
Farm would also be potentially visible at ~6km distance partly 
screened by intervening forest.  The additional magnitude of change 
for residents and road users would be low and not significant; 

• Viewpoint 11: Ben Cruachan – The consented but not yet built An 
Suidhe and Clachan Flats wind farms and the proposed Inverliever 
wind farm are predicted to be visible alongwith Carraig Gheal and the 
existing Beinn Ghlas Wind Farms.  The additional magnitude of 
change for recreational receptors is low and not significant; 

• Viewpoint 12: Military Road above A85 - Beinn Ghlas and Carraig 
Gheal Wind Farms would be visible (considered in the main LVIA and 
not significant).  The consented but not built Clachan Flats Wind 
Farm would be visible at a similar distance to Carraig Gheal, but most 
probably in a successive view.  The proposed Inverliever site would 
tend to be seen in a simultaneous view with Beinn Ghlas and Carraig 
Gheal, though would be at ~19km distance.  The additional 
magnitude of change for recreational receptors would be low and not 
significant; 

• Viewpoint 15: Beinn Bhuidhe – The consented but not yet built 
Clachan Flats Wind Farm would exert the main visual influence at this 
location.  The additional magnitude of change for recreational 
receptors contributed by Carraig Gheal in combination with the 
existing Beinn Ghlas, the consented but not yet built An Suidhe and 
the proposed Inverliever wind farms would be negligible and not 
significant; 

• Viewpoint 18: Duart Castle, Mull - Beinn Ghlas, Carraig Gheal and 
Inverliever Wind Farms would be visible but at distances of in excess 
of ~24km.  The additional magnitude of change for recreational 
receptors would be low (perhaps negligible under most weather 
conditions) and not significant; 

• Viewpoint 21: Beinn an Lochain - The consented but not yet built 
Clachan Flats Wind Farm would exert the main visual influence at this 
location.  The additional magnitude of change for recreational 
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receptors contributed by Carraig Gheal in combination with the 
existing Beinn Ghlas and Cruach Mhor wind farms, the consented but 
not yet built An Suidhe and proposed Inverliever Wind Farms would 
be negligible and not significant. 

10.10.3 Evaluation of Level and Significance of Cumulative Visual Effects 

The findings from the analysis of the cumulative visibility maps and cumulative 
viewpoint assessment have been used to form a conclusion as to the level of 
overall cumulative visual effect on visual amenity during operation relating to 
people (receptors) and the significance of this visual effects in EIA terms.  The 
level of effect is described separately for different types of receptor covering: 
residents; people undertaking recreational activites (whether at specific tourist 
destinations or active more widely in the landscape); and people on travel 
routes. 

10.10.3.1 Residents 
Predicted cumulative visual effects on residential receptors are restricted 
to properties along the B840 along the southeastern shore of Loch Awe, 
between approximately Eredine and Balliemeanoch.  Considerable 
screening exists due to vegetation in this area and in most cases views 
would also be successive rather than simultaneous views.  The visibility 
of the proposed Inverliever wind farm, in combination with Beinn Ghlas 
and Carraig Gheal would increase the magnitude of change for these 
high sensitivity receptors by low or negligible levels.  It is concluded that 
there would be no significant cumulative visual effects on residential 
receptors. 
Note that this assessment does not preclude the Inverliever site itself 
leading to significant visual effects at locations within or outwith the visual 
envelope of Beinn Ghlas and Carraig Gheal.  This assessment limits the 
assessment only to the effects of Carraig Gheal (discussed in the main 
LVIA assessment) and effects with Inverleiver in combination in this 
cumulative assessment.  

10.10.3.2 People Undertaking Recreational Activity 
The existing, consented and proposed wind farms are located within the 
three regional landscape character areas or landscape spaces that 
include the Mid Argyll Regional LCA, Loch Fyne Regional LCA, and 
Cowal Ridges Regional LCA.  Each of these areas or broad scale 
landscape spaces are related to regional landscape elements such as 
lochs, peninsulas, and mountain ranges and the experience of the 
landscape and different wind farms will be related to these areas.  Those 
wind farms associated with the same landscape area may be 
experienced simultaneously and sequentially, where as those wind farms 
that are located within different landscape areas are less likely to be 
experienced simultaneously, but may be experienced sequentially from 
along routes through the landscape such as roads.   
The three wind farms most closely associated with the Loch Awe area 
(the existing Beinn Ghlas and proposed Carraig Gheal and Inverliever) 
are most frequently visible.  Analysis of visibility maps indicates that 
areas where all three wind farms would be potentially visible (~5% of the 
LVIA Study Area) are limited to recreational receptors.  These areas are 
focused on parts of Craggy Upland LCT to the southeast of Loch Awe 
and the northern end of Loch Awe, northwest of Glen Nant.  Much of this 
area is forested but does include the summit and upper slopes of Ben 
Cruachan and potentially the Old Drover’s Route forest trail and mountain 
bike track through Eredine Forest where receptors are judged to be of 
medium sensitivity.  Other areas where all three wind farms may be 
visible are located around the perimeter of the LVIA Study Area but would 
not be significantly affected due to intervening distance.   
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The extent of visibility of two wind farms is predictably more extensive 
and estimated to cover ~15% of the LVIA Study Area.  Much of this 
comprises the Craggy Uplands LCT, where receptors are considered of 
low visual sensitivity.  Visibility of two wind farms also extends to include 
the southeast shoreline of Loch Awe (variously derived from cumulative 
views of Beinn Ghlas and Carraig Gheal, or Carraig Gheal and 
Inverliever), Loch Nant (Beinn Ghlas and Carraig Gheal) and at the 
Dalmally Monument (Beinn Ghlas and Carraig Gheal), where receptors 
are of medium visual sensitivity.  In all cases the magnitude of change is 
considered low and cumulative visual effects not significant. 
More remote areas (>20km from the Proposed Development) where two 
or, in very few cases three,  wind farms are visible are located around the 
perimeter of the LVIA Study Area and include locations within the NSA at 
Lismore, Scarba, and Loch Etive and the popular hill walking mountain 
summits towards the National Park.  Receptors in these areas are 
unlikely to be significantly affected due to intervening distance. 
The An Suidhe and Clachan Flats Wind Farms are located within the 
Loch Fyne Regional LCA and would not be particularly visible from Loch 
Awe due to the screening effects of forestry and landform in the area of 
Eredine Forest.  Potential visibility instead tending to affect the northwest 
shore and slopes of Loch Awe, which is forested by the Inverinan and 
Inverliever Forests where the magnitude of change of additional 
cumulative visibility to recreational receptors is therefore considered to be 
negligible and not significant.   
Potential cumulative visibility of An Suidhe and Clachan Flats in 
association with the Carraig Gheal Wind Farm represents ~9% of the 
LVIA Study Area but would principally be limited to the popular mountain 
summits and upper slopes accessed by hill walkers, receptors of medium 
sensitivity.  Views from the summits of Ben Cruachan, Beinn Bhuidhe and 
Beinn an Lochain have been considered in the viewpoint assessments.  
Several windfarms are potentially visible at all three locations,  in the case 
of Beinn an Lochain upto 6 windfarms are potentially visible, however it is 
considered that the cumulative visibility of wind farms would offer an 
interesting feature of the views from these locations but would not 
represent a significant effect due to the intervening distance between the 
wind farm locations and the popular mountain summits.  Recreational 
receptors on Beinn Bhuidhe and Beinn an Lochain may be expected to 
experience significant visual effects due to their proximity to the 
consented Clachan Flats Wind Farm (~4km and ~7km distance 
respectively). 
Cumulative visibility with the Cruach Mhor Wind Farm, located within the 
Cowal Ridges Regional LCA, would not affect the Loch Awe area with 
visibility being limited to mountain summits and affecting less than 0.5% 
of the total LVIA Study Area and is considered to be not significant. 

10.10.3.3 People on Travel Routes 
The cumulative visibility maps show that visibility of wind farm 
developments from travel routes is relatively restricted with visibility 
tending to be concentrated on the valley sides and upper slopes and high 
ground.  Some visibility is though possible on the following routes both as 
simultaneous cumulative views and sequential views of wind farm 
development: 

• A85 for short section at west end of Glen Lochy when travelling 
west, simultaneous cumulative visibility of Beinn Ghlas and 
Carraig Gheal before road descends to valley floor and along 
Pass of Brander.  This is considered in the main LVIA; 

• A85 from the junction with the A828 (T) junction north of Oban 
travelling east to B845 junction near Taynuilt, views of Beinn 
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Ghlas at relatively close proximity, no cumulative visibility along 
this route; 

• A819 travelling south from Dalmally to midway between Cladich 
and Tullich, sequential (but over a short section of road) and 
simultaneous cumulative visibility (over road length of ~3km) of 
Beinn Ghlas, Carraig Gheal, and Inverleiver. Visibility reduces on 
entering Glen Aray.  Overall the magnitude of change is 
considered low for a low sensitivity receptor with no significant 
cumulative effect; 

• A83 travelling west near Cairndow, simultaneous cumulative 
visibility of An Suidhe and Clachan Flats wind farms but in 
successive views to left and right when travelling west, possible 
sequential effect on short section (~1km) with An Suidh initially 
viewed to the front and then Clachan Flats viewed to front as the 
road turns northwards. Overall the magnitude of change is 
considered low for a low sensitivity receptor with no significant 
cumulative effect; 

• A815 and A886, cumulative successive views of An Suidhe and 
Clachan Flats.  Overall the magnitude of change is considered 
low for a low sensitivity receptor with no significant cumulative 
effect; 

• B840 from Ford to Cladich, cumulative simultaneous and 
sequential views including Beinn Ghlas, Carraig Gheal and 
Inverliever when travelling either westbound or eastbound, 
though views in both directions are often screened by vegetation.  
The simultaneous views for both directions of travel tend to be 
successive views in the mid section between Eredine and 
Balliemeanoch due to the relative position of the sites to the 
direction of travel. Considering the route as a whole ~9.8km 
would be potentially affected by views of wind farm development.  
The addition of Inverliever wind farm extends the length of route 
from which a wind farm is visible ~2.6km over and above the 
combination of Carraig Gheal and Beinn Ghlas.  Inverliever would 
also appear as a prominent feature from intermittent locations 
along the road between Balliemeanoch and Portinnisherrich 
(~1.3km) where the views open up.  Eastbound on the B840 from 
the A816 it may be possible to view the Inverliever Wind Farm 
from the area near Kilneuair at ~7km distance subject to 
woodland screening (low magnitude).  The cumulative visual 
effect on views from the road would be of low to medium 
magnitude overall and not significant, with most of the route 
subject to high levels of tree screening screened by woodland. 

Simultaneous or successive cumulative visibility of windfarms is unlikely 
for rail passengers.  The only section of the line (~4 km within Glen 
Lochy) with potential visibility of more than one wind farm has both 
Carraig Gheal and Beinn Ghlas (the Wind Farms with predicted visibility 
in this location) directly in front or behind the direction of travel so not 
visible to passengers.  Sequential visibility may occur with intermittent 
views of Carraig Gheal possible for a 2 km section just west of Dalmally 
and views of Beinn Ghlas possible on the section to the west of Inverawe.  
The cumulative visual effect would be negligible and not significant. 



Landscape and Visual Impact Assessment 

 10-75                                        Carraig Gheal Wind Farm 

10.10.4 Evaluation of Level and Significance of Cumulative Visual Effects  

The significance of the assessed level of cumulative visual effects to receptors 
is summarised in Table 10.37. 

Table 10.37:  Evaluation of Significance of Cumulative Visual Effects 

Receptor  Commentary 
Residents The visibility of the proposed Inverliever wind farm, in combination with Beinn Ghlas 

and Carraig Gheal would increase the magnitude of change for high sensitivity 
receptors between Eredine and Balliemeanoch by low or negligible levels.  It is 
concluded that there would be no significant cumulative visual effects on residential 
receptors. 

Recreational (tourist, walkers 
etc.) 

Beinn Ghlas, Carraig Gheal and Inverliever have some cumulative visibility.  Much of 
this is concentrated on Craggy uplands LCA but also includes Ben Cruachan and the 
shoreline along the south east edge of Loch Awe.  Sensitivity of receptors is variously 
Medium (Ben Cruachan and shoreline areas) or Low (Craggy Upland) and magnitude 
of change low resulting in no significant cumulative visual effect. 

An Suidhe and Clachan Flats provide some cumulative visibility with Carraig Gheal 
from popular mountain summits accesses by walkers.  Medium sensitivity of these 
receptors at these locations with low magnitude of change results in no significant 
cumulative visual effect 

There is negligible cumulative visibility of Carraig Gheal with Cruach Mhor and so no 
significant effect. 

Road users The B840 is the most extensive section of road where users may have sequential 
views of wind farm developments (Beinn Ghlas, Carraig Gheal and Inverliever) as 
they travel along its length from the A816 to the A819 in both eastbound and 
westbound directions.  Approximately 10km of its length along the shoreline also 
provides simultaneous cumulative views (often in successive views due to the 
separation of sites) though considerable screening by vegetation also occurs for 
much of the route.  The overall cumulative visual effect is considered low to medium 
magnitude and not significant. 

The A819 offers limited sequential and simultaneous cumulative visual effects of 
Beinn Ghlas, Carraig Gheal and Inverliever over a short section (~3 km) when 
travelling south before the landform of Glen Aray blocks the view.  The magnitude of 
change is considered low and not significant. 

Sequential visibility of An Suidhe and Clachan Flats Wind Farms is predicted for a 
short section of the A83 and for a combination of the A815 and A886 along the south 
east edge of Loch Fyne but is not considered significant.   

Rail Passengers Sequential cumulative views possible travelling on the rail line, but at least near 
Dalmally these are likely to be intermittent due to screening vegetation.  Overall 
cumulative visual effect is considered negligible and not significant. 

10.11 SUMMARY OF ASSESSMENT AND CONCLUSIONS 

10.11.1 Landscape Design and Assessment 

This landscape and visual impact assessment has been undertaken in 
accordance with The Guidelines for Landscape and Visual Impact Assessment, 
Second Edition (Landscape Institute and IEMA, 2002) and advice from SNH 
and Argyll and Bute Council.  The assessment process has been assisted by 
the use of a computer model of visibility within the LVIA Study Area and a 
model for each of the existing, consented and proposed wind farms, including 
the proposed Carraig Gheal Wind Farm, to produce visibility maps, wireframes 
and photomontages. 
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The Carraig Gheal site location would occupy a non-distinct plateau within the 
Craggy Uplands LCT, which is compliant with SNH’s ‘Strategic Locational 
Guidance for On-Shore Wind farms’, and located within an area (Zone 1) of low 
sensitivity. The site is also identified as a ‘Preferred Area’ for wind farm 
development in Argyll and Bute Council’s Approved Structure Plan and 
compliant with their commissioned report on the sensitivity of landscape to wind 
farm development in Argyll and Bute. 

Landscape and visual design has been incorporated into the development of 
the Wind Farm proposal and design guidance from SNH and Argyll and Bute 
Council has been taken into consideration.  In particular the development of a 
wind farm that relates to the size and scale of the existing landscape, aiming to 
achieve a ‘sensitive, sculptural and simple’ effect has been adopted as a design 
objective. Other design considerations include the following: 

• The main axis of view or direction from where most visual receptors 
would view the Wind Farm; 

• The landscape grain, scale, enclosure and presence of scale 
indicators; 

• Apparent extent and depth of the development when viewed from the 
viewpoints; 

• Overall composition and simplicity of image (avoidance of outlying or 
overlapping turbines, gaps); 

• Proportion of background / skyline against which the turbines would 
be viewed and consideration of colour selection; 

• Cumulative effects. 

Existing woodland and forestry within the Loch Awe area is particularly 
important to the maintenance of landscape capacity for wind farm development 
and continued forestry and woodland management should be encouraged as 
part of the long term landscape management guidelines for this area. 

10.11.2 Landscape Assessment 

The Craggy Uplands Landscape Character Type (LCT) forms an extensive 
landscape resource (~89,454ha.) of broad, and large scale, undulating, 
moorland plateaux that is both remote and generally unpopulated. Large areas 
of the Craggy Uplands have been man-modified through extensive commercial 
forestry plantation and the site area is of relatively low landscape sensitivity.  
The proposed Carraig Gheal Wind Farm Site covers 944ha. or ~1% of the total 
Craggy Upland LCT and the magnitude of change affecting this LCT would be 
negligible. 

Within the Craggy Uplands LCT other wind farm sites include Beinn Ghlas Wind 
Farm (existing), An Suidhe Wind Farm (consented), and Inverliever Wind Farm 
(proposed). As a result, wind farm development is already likely to become a 
characteristic element of the Craggy Uplands leading to the sub-division of the 
LCT into areas of Craggy Upland and areas of Craggy Upland with wind farm 
and forest. There is however, some rationale for broad scale landscape 
management that may seek to cluster or concentrate the modification of 
landscape character to areas where the semi-natural characteristics have 
already been diluted by previous development and landuse. This is likely to 
affect areas of contiguous landscape at up to 4km distance from each wind 
farm site and ~10-20% of the total LCT. 

In conclusion the Wind Farm would be comfortably accommodated within the 
scale and character of the existing landscape, bringing about an acceptable 
evolution or change to the Craggy Uplands LCT and the associated landscape 
effects would not be significant. 
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There would be no significant landscape effects on designated landscapes 
including the Loch Lomond and the Trossachs National Park, National Scenic 
Areas, Historic Gardens and Designed Landscapes, regionally designated 
AGLV’s and ALLI’s. 

10.11.3 Visual Assessment 

Potential visibility, as indicated by the visibility map, would primarily affect 
elevated areas of the Craggy Uplands LCT, the south eastern shoreline of Loch 
Awe, mountain summits, and distant islands including Lismore, Mull and 
Scarba. 

10.11.3.1 Potential Visual Effects During Construction  
The site area and adjacent high points have receptors of low visual 
sensitivity (mostly farmers and foresters).  Views of the ground based 
construction activity would be largely contained by the undulating 
topography within the Craggy Uplands and the associated access tracks 
and site substation will not be widely visible and have been subject to 
sensitive design.  There are no predicted views of these activities from 
the nearest residential properties at Musedale and Lower Fernoch and 
Inverinan. 
Elevated views of the site activity would be possible from viewpoints such 
as the Dalmally Monument and Ben Cruachan although these would be 
at distances of over 10km.  Overall there would be no significant visual 
effects of construction. 
Analysis has been undertaken from Loch Nant (Viewpoint 1) and this is 
illustrated in Visualisation 1a & 1b.  The visual sensitivity of this area is 
medium and the cumulative visual effect would be significant from 
particular locations along the loch shore, which are generally of low visual 
sensitivity.  The proposed Carraig Gheal Wind Farm would be viewed in 
the context of an existing wind farm (Beinn Ghlas Wind Farm) and the 
combined developments would fit comfortably within the existing 
landscape scale and setting.   
Loch Awe is currently designated as an ALLI and is a settled landscape 
with small communities, roads and man-made development and the area 
is considered to be of medium sensitivity.  Much of this area is partly 
wooded or forested and views of the Wind Farm would be screened. The 
B840 and the A819 are routed along the entire southern shoreline 
(~46km) and the combined route assessment of these reveals ~8.2km of 
the shoreline would be visually affected where there are open views.  

• High magnitude of change: ~0.6km near Blarghour and 
Balliemeanoch; 

• Medium magnitude of change: ~3.5km near Portsonachan and 
Achlian;  

• Low and negligible levels of change: ~4.1km near Cladich, 
Braevallich, Ardchonnel and Portinnisherrich. 

These distances exclude intermittent short glimpses through woodland 
and may increase slightly during the winter months. Overall the 
magnitude of change affecting the total area of Loch Awe would be low to 
medium and not significant. Where visible, the Wind Farm would appear 
as a linear development with the length of the development more 
prominent than the individual turbines in a location where there are few 
scale indicators.  The Wind Farm would be set within a simple landscape 
where the addition of a new visual focus or feature, could be easily 
accommodated within the large scale and simple landscape character. 
There would be no significant visual effects on other areas landscape 
character within the LVIA Study Area. 
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Potential Visual Effects of Operation on Local Residents (within 6km 
- 7km) 

The closest residential properties to the site boundary include 
Lower Fernoch and Craigloistie, Upper and Lower Achenna to 
the east, properties at Inverinan, Balliemeanoch, and 
Blarghour to the south, and Lochavich House and Musedale 
to the west.  Of these ~6 properties between Balliemeanoch, 
and Blarghour would have an oblique or partly screened view 
of the development and a further ~2 properties 
(Balliemeanoch Farm and Oaklea) could have a direct or 
partly screened view of the development at ~4.7km distance.  
Whilst there could potentially be some significant visual effects 
on some of the views from these properties, it is not 
considered that these would be sufficient to adversely affect 
the visual amenity of their residents or the setting of these 
properties overall.  

Potential Visual Effects of Operation on Residential Receptors in 
Settlements (over 6km to 7km) 

There would be no significant visual effects on settlements 
within the LVIA Study Area as a result of a combination of 
distance to the turbines and the extent of the intervening 
screening via landform and vegetation. 

Potential Visual Effects of Operation on Recreation and Tourist 
Receptors on Road and Rail Travel Routes During Operation 

The A83, A85, A819, B840, B845 and minor road to the north 
west of Loch Awe were driven in both directions to assess the 
potential effects on these routes with the assistance of 
sequential wireframes calculated from regular intervals along 
the route within the visibility envelope to blade tip.  There 
would be no significant visual effects overall from these routes 
with the exception of ~0.6km between Blarghour and 
Balliemeanoch along the B840. 

Other routes within the LVIA Study Area include A886, A815, 
A83 (Loch Fyne), and the A828 and all of these are located 
outwith the visual envelope calculated to upper blade tip for 
Carraig Gheal Wind Farm.  

Intermittent views are available to passengers on trains to and 
from Oban on a ~2 km section of line immediately west of 
Dalmally, where it is within the visual envelope calculated to 
upper blade tip.  Other sections predicted to be within the 
visibility envelope would not be affected, due to the direction 
of view from the carriages. 

Potential Visual Effects of Operation on Recreational Receptors 

There would be locally (restricted to the viewpoint) significant 
visual effects from a small number of recreational viewpoint 
locations, notably at Loch Nant, Portsonachan and Blarghour.  
Considering the composition of the Wind Farm within the 
landscape setting, the type of effect should not automatically 
be considered as negative, and includes some positive 
compositional features.  For example at Portsonachan the 
development would be readily accommodated within the 
simple landscape and given the scale and visual composition, 
the Wind Farm would add a new focus or feature to this view, 
which would not compete with the existing views of Ben 
Cruachan in the opposite direction. 
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10.11.3.2 Cumulative Visual Effects 
Cumulative visibility maps and wireframes have been prepared to assist 
the cumulative assessment, which considers the combined effects of 
other operating, consented or proposed wind farms within the area.  The 
assessment has considered both the potential effects of simultaneous 
visibility from one location and sequential visibility from a route through 
the landscape. 
The assessment has considered the existing Beinn Ghlas and Cruach 
Mhor Wind Farms, the consented but not yet constructed An Suidhe and 
Clachan Flats Wind Farms and the proposed Wind Farms at Inverliever 
and Carraig Gheal.  
Cumulative visibility maps have been prepared to show the predicted 
inter-visibility of different windfarms.  Overall the visibility maps show that 
simultaneous visibility of multiple windfarms is generally restricted to 
higher ground including some popular mountain summits. At these 
locations Carraig Gheal Wind Farm is generally viewed at distance, and 
indeed where other wind farm developments in close proximity are likely 
to provide the dominant visual influence (e.g. at Beinn Bhuide).  Potential 
cumulative visibility of Carraig Gheal with Cruach Mhor (existing site) is 
negligible, cumulative visibility with, An Suidhe and Clachan Flats 
(consented sites which are yet to be built) is more extensive but largely 
restricted to higher ground and some of the more popular mountain 
summits and represents less than 10% of the LVIA Study Area.  
Cumulative visibility in combination with Beinn Ghlas and Inverliever is 
more extensive and extends to some residential properties along the 
south eastern shore of Loch Awe.   
Simultaneous cumulative visibility is available to recreational receptors 
both on popular mountain summits (e.g. Ben Cruachan) and to those in 
other areas, notably along the south eastern shoreline of Loch Awe.  
Views from Beinn Cruachan are at distance and those by Loch Awe 
substantially screened by vegetation along much of this area. The 
composition of the wind farm as viewed from locations along Loch Awe, 
would appear as a simple group, located within a simple and balanced 
landscape providing a visual feature or focus that would be readily 
accommodated within the view and may not necessarily be considered as 
negative.  The overall effects on recreational receptors are considered 
not to be significant. 
Residential receptors between Eredine and Balliemeanoch on the south 
eastern side of Loch Awe may experience simultaneous cumulative views 
from combination of Beinn Ghlas, Carraig Gheal and Inverliever, though 
often in successive views due to the separation of the sites.  These 
cumulative visual effects are considered of low or negligible magnitude. 
Sequential and simultaneous cumulative visibility is also possible for 
those travelling in the area.  The assessment has concluded that the 
cumulative visual effects on the southern shoreline and the combined 
route of the A819 / B840 (affecting ~10km) would not be significant.  In 
this length the visibility of wind farms would be dispersed along the 
southeast shore of Loch Awe, at generally low to medium magnitudes of 
change, which would not be significant individually, particularly as this 
area is subject to high levels of tree screening.  No significant cumulative 
visual effects to rail passengers are predicted. 
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10.12 CONCLUSION 
In conclusion, the Carraig Gheal Wind Farm would be located within the Craggy Uplands, 
which has a recognised capacity for wind farm development.  The Wind Farm would 
occupy an area of a non-designated landscape character presenting a simple 
composition, and appearing as a new feature or visual focus, set within a broad and 
simple landscape. 
The overall landscape effects are considered to be acceptable in that the Wind Farm 
could be comfortably accommodated within the scale and character of the existing 
forestry, bringing about an acceptable evolution or change that would be permanent, but 
ultimately reversible. 
Significant visual effects would be limited to recreational viewpoints at Loch Nant, 
Portsonachan, Blarghour, intermittent locations along the B840 and waters edge between 
Balliemeanoch and Blarghour and at two residential properties at Balliemeanoch Farm 
and Oaklea.  The effects arise directly from Carraig Gheal and partly from the cumulative 
effect of Carraig Gheal with the existing Beinn Ghlas.  The effects are generally 
considered unlikely to be negative and more probably neutral.  No significant cumulative 
visual effects with other wind farm developments are predicted.  
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11.1 INTRODUCTION 

11.1.1 Project Background 

Entec UK Limited were commissioned by GreenPower (Carraig Gheal) Ltd. to undertake a 
cultural heritage impact assessment based on desk-based research and site walkover of 
land proposed for the Carraig Gheal  Wind Farm, near Loch Awe, Argyll and Bute 

11.1.2 Aims and Structure of the Assessment 

This aim of this assessment has been to assess the cultural heritage of the site and the 
potential for effects on this as a result of the proposed wind farm development. This report 
is structured in the following manner: 

• Section 11.2:  Methodology; 
• Section 11.3:  Baseline; 
• Section 11.4:  Information Gaps; 
 Section 11.5:  Mitigation, Compensation and Enhancement Measures                  

rrrrrrrrrrrrrrrrrrRr  Incorporated into the proposed Development; 
• Section 11.6:  Predicted Impacts and Effects; 
• Section 11.7:  Evaluation of Effects; 
• Section 11.7.3:  Summary of Key Findings and Conclusions; 
• Section 11.8:  Sources and References. 

The report is supported by the following appendices and figures: 

• Figure 20a:  Features of Archaeological and Cultural Heritage Interest 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrWithin Site Boundary; 

• Figure 20b:  Features of Cultural Heritage Interest in the Wider Area 
• Appendix 11a:   Photographic Record; 
• Appendix 11b:  Site Visit Notes; 
• Appendix 11c:  Site Visit GPS Waypoints; 
• Appendix 11d:  Features of Interest Within Study Area; 
• Appendix 11e:  Full features list within 25k of Site (Historic Scotland); 
• Appendix 11f:   Indirect Impact on Features within 15k of Site; 
• Appendix 11g:  Mitigation Table. 

11.1.3 Staff 

This section was prepared by Robert Johns, Consultant Archaeologist, and reviewed by 
Simon Atkinson, Senior Archaeologist, both of whom are members of the Institute of Field 
Archaeologists.   

Robert has broad experience of the assessment of both urban sites and rural landscapes 
from a cultural heritage perspective both as part of Environmental Impact Assessments and 
for stand-alone reports.  The renewable energy sector is one of the key areas of this work 
and recent projects have included assessments of proposed wind farms from across the 
UK.  Prior to joining Entec, Robert worked as a field archaeologist and researcher.  He 
graduated in archaeology in 1995.  

Simon is currently working across the UK on a wide range of projects involving the 
management of archaeological fieldwork in advance of built and other development, 
including that in the renewable energy sector.  He has also provided the desk-based 
archaeological and cultural heritage input to numerous projects.  Simon previously worked 
as a field archaeologist and researcher since graduating in archaeology in 1989.  



Environmental Statement:  Main Report 

GreenPower (Carraig Gheal) Ltd.   11-2  

11.2 METHODOLOGY 

11.2.1 Policy and Guidance 

Cultural heritage is represented by a wide range of features, both visible and buried, that 
result from past human use of the landscape.  These include standing buildings, many still 
in use, sub-surface archaeological remains and artefact scatters.  It also includes earthwork 
monuments as well as landscape features such as field boundaries and industrial remains. 

The importance of cultural heritage remains is recognised in both legislation as well as 
national and local planning policy. 

11.2.1.1 Legislation 
Certain features that are deemed to be of particular importance are given legal 
protection through legislation.  The Ancient Monuments and Archaeological Areas 
Act 1979 (AMAAA) provides for a schedule of monuments which are protected.  
Similarly, the Planning (Listed Buildings and Conservation Areas) (Scotland) Act 
1997 provides for the definition and protection of a list of buildings or areas of 
architectural and historical interest.   
Town and Country Planning (General Development Procedure) Scotland Order 1992, 
Section 15(1) (j) as amended by the Town and Country Planning (General 
Development Procedure) (Scotland) (Amendment (No2) Order 1994, Section (5) 
requires that: 
Before granting planning permission for development…..., a planning authority or 
regional planning authority shall consult with the…….Secretary of State, in the case 
of…..development which may affect a historic garden or designed landscape; 
development which may affect the site of a scheduled monument or its 
setting……development which may affect a category A listed building or its setting. 

11.2.1.2 National Policy 
Planning Policy Guidance on how cultural heritage should be treated is given in: 

• National Planning Policy Guidance 5 (NPPG 5): Archaeology and Planning; 

• National Planning Policy Guidance 18 (NPPG 18): Planning and the Historic 
Environment; 

• More detailed guidance on the implementation of planning guidance is 
provided in Planning Advice Notes (PAN) including: Planning Advice Note 42 
(PAN 42): Archaeology the Planning Process and Scheduled Monument 
Procedures; 

• Planning Advice Note 58 (PAN 58): Environmental Impact Assessment. 

The historic environment is described in NPPG 18 as a “fundamental part of 
Scotland’s cultural heritage and an irreplaceable record which contributes to our 
understanding of the present and the past”.  
PAN 42 describes archaeological remains as “a finite and non-renewable resource 
containing unique information about our past and the potential for future knowledge”.  
It further states that “the remains are often very fragile and vulnerable to damage or 
destruction; care must therefore be taken to ensure that they are not needlessly 
destroyed”. 
NPPG 5 also describes archaeological remains as a finite and non-renewable 
resource1 that should be protected and managed.  However, it is recognised that not 
all remains are of equal importance and guidance is provided2 on the treatment of 
remains according to their cultural heritage value. 

                                                      
1 Paragraph 4 
2 Paragraph 17 
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11.2.1.3 Cultural Heritage Sites of National Importance 
Scheduled ancient monuments are of national importance and should be preserved 
in situ within an appropriate setting. 
Some monuments that are not scheduled may also be considered as nationally 
important where these have been identified as such by Historic Scotland and the 
information made available to the planning authority. 
Buildings listed at Category A are also considered to be of national (or international) 
importance according to Historic Scotland. 

11.2.1.4 Cultural Heritage Sites of Regional and Local Importance 
These include sites which do not merit scheduling, but which are nevertheless of 
interest.  The preservation of these in an appropriate setting is desirable, but 
protection is not as high as for sites of national importance. 
Category B Listed Buildings can be considered as being of regional or greater than 
local importance and those listed at Category C can be considered as locally 
important, according to Historic Scotland. 

11.2.1.5 Other Cultural Heritage Sites 
Cultural Heritage sites of lesser importance may not require protection and advice 
should be taken from the regional or county archaeologist. 
NPPG 5 notes that there will be times when the physical preservation of a monument 
will not be justified in the light of a proposed development which would result in the 
loss of the monument.  In such cases it is important that relevant information on the 
archaeological resource will have been provided and that appropriate excavation and 
recording should take place prior to development. 
PAN 42 provides advice on the implementation of policy regarding archaeology in the 
planning process.  This sets out recommendations on early consultations with 
planning authorities in order to identify potential archaeological issues, completion of 
field evaluations where required and planning decisions. 
NPPG 18 is concerned not only with archaeological remains, but also other elements 
of cultural heritage interest, including listed buildings, conservation areas, world 
heritage sites and historic gardens and designed landscapes.  This states that the 
effect on the settings of listed buildings, conservation areas and historic gardens and 
designed landscapes should be considered in the determination of a planning 
application. 

11.2.1.6 Listed Building Categorisation 
Listed buildings in Scotland are allotted one of three categories according to their 
relative importance.  These categories are defined by Historic Scotland (undated 
reference) as follows, in descending order of importance.  

• Category A: “Buildings of national or international importance, either 
architectural or historic, or fine little-altered examples of some particular 
period, style or building type.”   

• Category B: “Buildings of regional or more than local importance, or major 
examples of some particular period, style or building type which may have 
been altered.” 

• Category C(S): “Buildings of local importance, lesser examples of any period, 
style or building type, as originally constructed or altered; and simple, 
traditional buildings which group well with others in Categories A and B or 
are part of a planned group such as an estate or an industrial complex.” 
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11.2.1.7 Regional Policy 
The preservation of cultural heritage features and their setting is also covered by 
regional and local policy3.  The Argyll and Bute Structure Plan (2002) addresses the 
protection of features of cultural heritage, including their settings in policy ‘STRAT DC 
9 - Historic Environment and Development Control’.  Further consideration of 
landscape issues is set out in policy ‘STRAT DC 8 - Landscape and Development 
Control’.  Further guidance is due to be issued in the Argyll and Bute Local Plan 
(forthcoming).   

11.2.2 Scope 

The presence of cultural heritage features is a consideration in determining planning 
applications and early consultation with the local authority is encouraged in planning 
guidance.  Where there is a reason to believe that cultural heritage features may be 
affected by a development proposal, then the first step is often the preparation of a 
desk-based assessment, supplemented by a site walkover, such as that presented in this 
section.  This involves the collection of existing information that can assist in the 
assessment of the likely or potential impact of the development.  A site walkover or visit 
should ideally be undertaken in conjunction with the desk-based assessment in order to 
visit known features of cultural heritage interest, check and update recorded data, and 
assess general ground conditions.  

More detailed site-based investigation may subsequently be required to clarify further the 
nature and extent of identified features.  This is termed archaeological evaluation and 
includes field walking, geophysical survey and limited area excavation.  A regional or 
county archaeologist may request that such investigations are carried out prior to 
determination of a planning application if there is insufficient supporting information to allow 
an ‘informed and reasonable’ decision to be reached.  However, the need for this will 
normally be informed by the scale of disturbance entailed by development proposals and a 
scheme for the mitigation and / or compensation of limited effects, without prior evaluation, 
may be sufficient.   

Entec’s desk-based assessments include, in addition to archaeological factors, a review of 
other potential cultural heritage constraints such as historic buildings, conservation areas 
and historic landscapes.  For this reason they are entitled “Cultural Heritage Desk-Based 
Assessment”.  Such assessments are carried out in accordance with the principles laid 
down in the Institute of Field Archaeologists (IFA) Standards and Guidance for 
Archaeological Desk-Based Assessments (IFA, 1999). 

In completing a desk-based assessment of the effects of any development on cultural 
heritage it is important to identify the known and potential nature of features that may be 
involved.  This requires consideration of a number of factors: 

• Development can affect features of cultural heritage interest not only through direct 
impacts (e.g. land take) but also indirect impacts, such as the setting of 
monuments; 

• Desk-based assessment involves a review of current information only and there 
may be further features within the application area that are not yet known.  The 
potential for this may be assessed from ground conditions, features within the 
wider area and a history of land use within the area of proposed development.  A 
site visit can assist in this respect;  

• Not all cultural heritage features are considered of equal value and it is important to 
identify the importance of the features.  This is done through reference to 
legislation, policy guidance and professional judgement. 

11.2.2.1 Direct Effects 
Information is required on any features within areas of land take or where 
construction activities may take place.  This includes the footprint of the turbines, 

                                                      
3 For the purpose of this assessment, the area covered Argyll and Bute Council has been 
considered as a region.   
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access tracks, cable runs and associated infrastructure, e.g. substation, 
transformers, etc. 

11.2.2.2 Indirect Effects 
Indirect effects on features of cultural heritage interest can occur as a result of 
significant adverse changes to the setting of a feature, whether permanent or 
temporary, as outlined in previous sections.  Although the setting of a feature can be 
considered whether or not it is legally protected, setting is most relevant to 
designated features of national importance, such as Scheduled Monuments (AMAAA, 
NPPG 5) and Category A Listed Buildings (NPPG 18).  
A number of factors can affect whether a development may adversely affect the 
setting of a feature or monument.  It is important to consider the eventual appearance 
of the development, and how significant or prominent this will be in views from the 
features being assessed.  Relevant factors include: 

• The distance between the monument and the development (see below), as 
well as the presence of any intervening buildings or vegetation, as this will 
affect the visibility and prominence of the development from the monument; 

• The size, nature and layout of the development, or extent of development 
which will be visible from the feature; 

• The extent to which the development reflects or alters the setting of the 
feature; 

• The extent to which the existing environment reflects the original, or an 
appropriate, setting for the feature; 

• The proposed duration of the development or potential effect.  For example it 
may be considered that an adverse effect on setting will only occur during the 
construction phase of a development, or some developments are intended to 
be temporary.  Effects that will be temporary are likely to be considered as 
less significant than if they were to be permanent. 

According to guidance from Scottish Natural Heritage (Guidelines on the 
Environmental Impacts of Wind Farms and Small Scale Hydroelectric Schemes, 
2001), at distances greater than 15 km a wind farm is only likely to be visible in very 
clear conditions, and only ‘…where a viewer deliberately searches for the feature, the 
weather conditions are such that the windfarm is highlighted against its surroundings, 
or views are oriented as to face the windfarm as a focus.’ (SNH, 2001).  The 
guidance also states that ‘Between 15 and 30 km, windfarms are only likely to be 
seen in very clear visibility conditions…’ and as a ‘…minor element of a wide 
landscape composition’.  In light of this, any effect on features which lie at a distance 
greater than 15 km from a wind farm is likely to be negligible and therefore we do not 
consider it is necessary for it to be considered.  This distance has been taken from 
the centre point of the site as it is considered that, excepting features within the 
immediate vicinity of the wind farm, it will   the wind farm as a whole rather than 
individual turbines which may have the potential to result in an effect of sufficient 
magnitude to significantly affect the appreciation of the cultural heritage interest of 
features.   
A wind farm is only likely to be the dominant visual feature up to 2 km from the site 
and the potential for a significant effect on the setting of features which lie over 5 km 
from the wind farm is considered to be substantially reduced.  Over this distance a 
wind farm ‘…is usually only prominent in clear visibility conditions and is seen as part 
of the wider landscape composition…’ (SNH, 2001). 
The current setting of a feature, its size and scale and its relationship with other 
designated features is also important.  For example, the magnitude of an effect on 
the setting of an isolated scheduled cairn, situated in a small clearing in a commercial 
forest, may be low, even if it is only 500 m from the nearest turbine.  Conversely the 
indirect effect on a large group of such features, in a reasonably unchanged 
landscape setting and a prominent topographic position may be high, even if it is 
several kilometres from the nearest turbine. 
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11.2.2.3 Consultations 
Although no formal scoping report was produced or submitted, opinion was sought 
from Historic Scotland and West of Scotland Archaeology Service (WoSAS) during 
the EIA.  WoSAS maintains the Sites and Monuments Record (SMR) for an area 
covering the site.   
At this time, Historic Scotland have replied with generic comments on wind farm 
developments and have provided registers of designated features (Scheduled 
Monuments, Listed Buildings and Historic Gardens and Designed Landscapes) for a 
25 km radius from a point within the site. 

11.2.3 Site Specific Methodology 

11.2.3.1 Desk-based Assessment 
For the purpose of the assessment of potential direct effects on features of cultural 
heritage the following sources were consulted: 

• National and regional-based registers of known archaeological and historical 
sites; 

• Cartographic and historic documents; 

• Aerial photographs; 

• Place and field name evidence; 

• Published sources. 

These were obtained from the following organisations: 

• Royal Commission on the Ancient and Historical Monuments of Scotland 
(RCAHMS), including the National Monuments Record Scotland (NMRS); 

• WoSAS SMR (West of Scotland Archaeology Service Sites and Monuments 
Record); 

• Historic Scotland (including www.historic-scotland.gov.uk); 

• National Library of Scotland Map Library (including www.nls.uk); 

• Lawrence Environmental Consultants; 

• EDINA (Edinburgh Data and Information Access at www.edina.ac.uk); 

• The assistance of these bodies is gratefully acknowledged.   

The NMRS is a summary of the known information on archaeological sites and finds 
locations within Scotland.  It should therefore not be regarded as a comprehensive 
record, as its content relies on previous desk-based and field investigation.  
The NMRS and both vertical and specialist oblique aerial photographic collections 
are maintained by the RCAHMS.  Information on NMRS entries is kept in a database 
- CANMORE (Computer Application for National Monuments Record Enquiries), 
which also gives details of further information pertaining to the sites.   
The Statistical Accounts of Scotland were consulted via the EDINA (Edinburgh Data 
and Information Access) website at www.edina.ac.uk. 

11.2.3.2 Cultural Heritage Study Area 
The area identified as the Proposed Development Site (the ‘Site’) is shown on 
Figure 20a.  In order to place the development in context and to attempt to identify 
the potential for unknown archaeological remains, data was collected for a study area 
extending at least 250 m from access tracks and at least 500 m radius from other 
built aspects of the development.  Essentially, this excludes features on lower-lying 
ground to the south east of Maol Mòr.  This study area is referred to throughout the 
report as the ‘Cultural Heritage Study Area’.   
In addition, information on designated features was obtained from Historic Scotland 
for a radius of 25 km from the centre point within the site for the assessment of 
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indirect effects.  Only features within 15 km of this point have been assessed in detail 
as effects on features outside this distance are considered to be negligible (refer to 
methodology).  This study area is referred to throughout the report as the ‘cultural 
heritage study area (indirect effects)’. 

11.2.3.3 Indirect Effects 
In accordance with legislation and policy guidance (see previous sections), effects on 
nationally important features (Scheduled Monuments and Category A Listed 
Buildings) and HGDLs have been considered.  Effects on Category B and C(S) Listed 
Buildings (i.e. of less than national importance) have also been considered, although 
these have been considered in groups where this is applicable. 
The potential for indirect effects on each designated site identified in Appendix 11e 
has been assessed with reference to the Visibility Maps for the wind farm calculated 
as part of the Landscape and Visual Impact Assessment (LVIA) and also with 
reference to the site visit.  The results of this assessment are shown in Appendix 11f.  
The start point for judging the magnitude of an effect is the degree of intervisibility 
between the feature and the development.  Visibility between the turbines and the 
feature (and the number of visible turbines) is likely to be a key factor, although other 
built elements of the development are also considered. 
Indirect effects on features within a 16 km radius of the centre-point of the site have 
been considered (i.e. up to 15 km from the nearest turbine).  Features which may 
potentially  be affected have been identified with reference to the Visibility Maps and 
are shown in Appendix 11f.  The likely magnitude of the effect has then been 
determined on a scale of Low, Medium and High.  This is based on a judgement of 
the nature of the feature and its principal setting, the number of turbines which may 
be visible and distance to them, as well as a consideration of possible changes to 
other views of the feature.  The rationale for the conclusion as to the magnitude and 
any mitigating factors is also given, although essentially effects on features outside 
5 km from the site are normally considered to be low4 unless a feature is part of a 
much larger group or is particularly prominent in the landscape, and might therefore 
be of greater sensitivity.  Assessment of magnitude is based on criteria discussed in 
the methodology section although essentially relies on professional judgement rather 
than any scoring of the criteria. 
It should be taken into account that this assessment effectively represents a ‘worst-
case scenario’, as the visibility maps are based on bare earth data and are therefore 
likely to over-estimate visibility.  The magnitude of any effect may be reduced by 
localised screening due to vegetation or man-made features. 
The following factors are key to the overall significance of indirect effects on cultural 
heritage as a result of a wind farm development: 

• A wind farm is essentially a temporary development, the indirect effects of 
which are reversible; 

• The contemporary landscape of most features has altered significantly, 
especially where features are prehistoric in date and this may affect an 
appreciation of their archaeological significance.   

Further consideration of indirect effects on key receptors, including designated 
cultural heritage features, is presented in the Landscape and Visual Impact 
Assessment (LVIA) in Chapter 10.  

11.2.3.4 Site Walkover 
A site visit and targeted walkover was undertaken on October 24 2003 by one of 
Entec's archaeologists.  This was aimed at confirming the presence, condition and 
extent of previously recorded features of cultural heritage interest and identifying any 
other visible features of cultural heritage interest, in addition to noting the general 
ground conditions.   

                                                      
4 In accordance with SNH guidelines discussed in section 11.2 
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An attempt was made to view all parts of the site, although it should be noted that this 
does not represent a detailed walkover by transect.  The walkover was targeted 
according to the following criteria: 

• Recorded features; 

• Likely locations of built aspects of the development; 

• Areas noted as being of higher potential, owing to such factors as 
topography, aspect, natural resources.   

A written description of visible features of cultural heritage interest was made and 
photographs taken.  A hand-held GPS showing an accuracy of within 5 m was used 
to check the locations of key features where necessary.  This is considered an 
appropriate level of detail for this study.  The detailed results of the site walkover are 
presented in Appendices 11a-c. 
The assistance of Dr. Simon Lawrence during the site visit, and in locating some of 
the sheiling sites discussed later in this section, is gratefully acknowledged. 

11.3 BASELINE 
The locations of all previously identified features of cultural heritage interest within the cultural 
heritage study area and those identified during this assessment are shown on Figure 20a.  
Features shown on this figure rely primarily on grid references provided in the SMR and in some 
cases survey data received from RCAHMS.  While we believe that this is an accurate depiction of 
known archaeological features it does not represent a detailed survey and should not therefore 
be used in isolation for micro-siting purposes at the construction stage.   
Baseline information is presented in the following tables: 

• Features recorded within the cultural heritage study area that are included in the SMR 
and/or NMRS are shown in Appendix 11d.  ‘Feature No.’s used in this table are unique to 
this cultural heritage assessment.   

• A table showing a summary of all designated features within 25 km of the site centrepoint, 
from data received from Historic Scotland, is shown in Appendix 11e. 

Information given in this assessment (including that in Appendix 11e) on nationally designated 
features within the cultural heritage study area (indirect effects) is that received from Historic 
Scotland and the reference numbers used are official register numbers.  

11.3.1 Existing Situation 

11.3.1.1 Designated Features 
There are no designated features within the cultural heritage study area.  The nearest 
Scheduled Monuments lie in excess of 2.5 km from any built element of the proposed 
development and the nearest Listed Buildings are in Kilchrenan (Appendix 11e), 
approximately 6 km away.   
The potential for effects on the settings of designated features has been considered 
in later sub-sections, according to the methodology presented in section 11.2.  
Additionally, the potential for effects on the setting of some of these are also 
considered in the LVIA Chapter 10. 

11.3.1.2 Other Recorded Features  
The SMR and NMRS record only two entries within the cultural heritage study area.  
These are the remains of two groups of sheiling huts (Appendix 11d, Features 1 and 
9) both of which lie on south-eastern-facing slopes, of Creag Dhearg and Bàn Lòn 
respectively.  Both of these groups of features consist of four rectangular huts, 
identified from OS map editions, and have not been verified in the field as they lie 
outside the area proposed for turbine siting.   
Several other locations of similar remains have been identified within the study area, 
either from the site visit undertaken during this assessment, or from other recent 
fieldwork undertaken by Simon Lawrence (pers. comm.).  These are not mapped on 
OS editions, and in all but one case (Appendix 11d Feature 5) differ from those that 
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have been mapped in that the hut remains are circular.  These all have a substantial 
turf constituent, which may suggest that they are typically older in date.  The circular 
examples also show a tendency to lie on higher ground than their rectangular 
counterparts, although the study group is too small to draw conclusions from this.   
All the sheiling groups lie adjacent to small water courses, in sheltered locations and 
commonly on south east-facing slopes, near to limestone outcrops.  In this respect 
they have been positioned on the most fertile soils of this upland area, where the 
ground has been further improved (in those cases visited) by stone clearance (and 
quite probably by the process of manuring and grazing itself).  Further generic 
discussion of sheilings is given in the following sub-section.   

11.3.2 Features Identified During this Assessment 

11.3.2.1 Documentary Sources 
Historic maps held at the National Library of Scotland (Map Library), including early 
county maps and OS superseded 6” to the mile scales, were consulted.  Other 
documentary sources were consulted at RCAHMS, via the internet and from Entec’s 
own library.   
The site and study area used for this assessment lie in the parish of Kilchrenan and 
Dalavich (which were anciently separate parishes), which is the only parish in Argyll 
that does not include coastline.  Part of the parish, on the North West side of Loch 
Awe, used to belong to the parish of Inishail.   
The more fertile areas on the shores of Loch Awe have probably been settled from 
prehistoric times, with funerary monuments of a Neolithic or Bronze Age type 
attesting to activity in the area at this time.  Some of the numerous crannogs (small 
defensive island settlements of anthropomorphic origin) in Loch Awe and some of the 
smaller water bodies in the area may also date back as far as the Bronze Age, 
although these may also be as late as the end of the Medieval period.  No 
documentary references pertaining to the site itself were seen during this 
assessment, and the nearest permanent settlement known is at Fernoch and Midmuir 
and Musdale, to the north west the site.   
However, the fact that areas within the site have been settled in the past is attested 
by the remains of small groups of huts, or sheilings.  These small settlements, usually 
consisting of groups (perhaps less than ten), are relatively common in many areas of 
Scotland, although examples of much larger groups are also known.  Sheiling 
settlements are normally thought of as seasonal camps of pastoral communities, 
which would be repaired every year for use during the warmer months as the base 
for grazing livestock away from permanent settlements.  This practice originated 
before enclosure, when animals may otherwise damage the ripening crops, although 
it also served both to ‘rest’ the home pasture and most probably benefited the 
animals with nutritional trace elements.  Thus the origins of sheilings may lie in arable 
agriculture, but are otherwise not well understood.  It is certainly possible that the 
earliest use of such features extends back beyond the Medieval period.   
There is some evidence from contemporary accounts for the construction and use of 
sheilings in the post Medieval period, the earliest being from 1772 (Strachan, no 
date).  There are also some more recent accounts from the Isle of Lewis, where poor 
soils and an increasing population caused sheilings to be in use almost until living 
memory.  In other areas their decline was caused both by the enclosure and 
improvement of the land (probably from the late 18th Century) and rural depopulation.  
The development of modern farming practices, whereby common hill pastures gave 
way to single-occupancy farming tenancies made such seasonal settlement 
redundant.  
Although sheilings are relatively common in many areas, it is rare to find any that 
survive as more than low banks or rubble footings, such as those known within the 
site.  In most cases it is likely that the permanent structure may never have been 
much higher, with the remainder of the building made up by turf or directly by a 
wooden roof.  Where turf walls were used, the stone courses at the base would serve 
to slow the decay of the turf.   
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Place names within the site mostly consist of straightforward topographic 
descriptions, such as Maol Odhar; dun-coloured promontory, or Abhainn Cam Linne; 
crooked pool stream.  However, in light of the presence of sheilings within the site, 
some of the names may be of interest, such as to the south of the site, Allt Gleann 
h’Airigh means ‘sheiling valley stream’.  The use of the words bàn in Bàn Lòn, and 
dearg in Carn Dearg in close proximity may also be of interest, as bàn refers to the 
untilled part of the land, whereas dearg is often used to refer to the cultivated part.  
However, dearg could also be used to mean ‘stark’ in this context, in which case the 
only reference would be to uncultivated land.  Interestingly though, lòn can also be 
translated as ‘food’ or ‘provision’.  
Cartographic sources reveal very little about the site and no details are shown on any 
map consulted until the OS 1st Edition.  ‘Kilchranan’ is shown on Pont’s map of c. 
1583 -1601 and the ‘Kirk of Inifaill’ is also shown here, demonstrating its former 
importance.  Fernoch is shown by 1801 (Langlands).  The OS 1st Edition (surveyed 
1871) shows the majority of the site as peat moss.  The only additional detail shown 
is a footbridge to the north of the site, at NN 9842 2366, carrying a track on a similar 
course to the present.   
No features of cultural heritage interest other than those discussed above, and 
shown in Appendix 11d, were identified from documentary sources.  

11.3.2.2 Aerial Photographs 
A search was undertaken at the collection held at RCAHMS.  A selection of vertical 
aerial photographs covering the site and dating from 1948 to 1988 were viewed.  
No features of potential cultural heritage interest, other than those already identified 
from other sources, were seen within the study area on those aerial photographs 
viewed.    

11.3.2.3 Site Walkover 
The area visited, namely that where turbines may be located, lies on undulating 
ground, the vast majority of which is at 300 - 400 m OD.  Exceptions are the western 
extent of the site, which contains the higher eminence of Carn Dearg at 428 m OD 
and Carraig Gheal at 458 m OD, and the northern part of the site, where land dips 
into a lower valley (to c. 240 m within the area visited) which carries watercourses to 
Loch Nant.  The area visited thus excludes land to the south east of Maol Mòr; 
approximately that below the 300 m contour.  From here the land slopes fairly rapidly 
down to c. 60 m OD (over as little as 1.35 km).  At this point there is a narrow gently 
sloping area where the current settlements of Upper and Lower Fernoch are located.   
The site is predominantly covered by raised peat and moss, with some rocky 
outcrops, and is cut by valleys, although the overall impression is of an upland 
plateau.  Many of the valleys contain small watercourses or burns.  Some of these 
burns, particularly towards the centre of the upland area, are fed by small lochs 
(lochans).  The area visited is bounded to the north east and south-west by large 
tracts of commercial forestry.  To the north west and west very similar terrain 
continues, although some definition of the site is afforded by the valleys of Allt Coire 
Odhair and Gleann nan Each respectively.    
Several areas of small-scale settlement were identified during the site visit, the main 
evidence of which being groups of small huts, but which also generally incorporate 
evidence of localised improvement, including stone clearance.  Two types of sheiling 
hut were identified; circular banked features incorporating varying amounts of 
uncoursed stone, and rectangular versions which typically have a larger stone and 
smaller earthwork constituent.  At one of the sites, the two rectangular buildings were 
sub-divided into two sections, which may suggest that settlement at this location was 
more permanent.  All of these sites were in sheltered positions adjacent to 
watercourses.  Limestone outcrops are usually in evidence in close proximity to these 
settlements, affording soils slightly more suited to supporting grasses which could be 
used as grazing land.  Small areas of the land surrounding the hut groups have also 
been further improved by the clearance of stones, which either form the basis for the 
sheiling hut ‘walls’ or are piled into small mounds or clearance cairns.   
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11.3.3 Appraisal of the Baseline 

The existing record of features of cultural heritage interest within the study area is sparse, 
and has hitherto been heavily reliant on desk-based information.  All identified features 
within the site are sheilings and if excavated, these would not be expected to produce large 
quantities of material culture, according to the few examples which have previously been 
investigated.  However, sheilings are not well-researched as a feature type, and those 
identified do represent a range of forms whose use could potentially span a date range of 
several hundred years or more.  

It is not known whether features identified within the site are a true representation of 
anthropogenic activity within the study area, although the land is very high and generally of 
too poor a quality to support large communities.  Certainly evidence of prehistoric activity 
would normally be expected to be below 300 m OD.  It should be noted however, that this 
assessment does not represent a detailed historic landscape study of the area and the 
extent of prehistoric activity is relatively unknown.   

11.3.4 Predicted Trends 

Current land-use is almost solely rough grazing.  The area has probably been used for 
such a purpose for many centuries, and the continued non-intensive use of the site would 
not be expected to have a significant effect on known features of interest in the short to 
medium term.  However, the standing remains of features identified within the site would be 
expected to continue to deteriorate gradually as a result of natural processes and the effect 
of grazing animals.   

11.4 INFORMATION GAPS 
An attempt has been made to consult all readily available documentary sources.  However, it is 
possible that there may be other documentary sources held by the National Archives of Scotland, 
which have not been consulted as part of this assessment.   

11.5 MITIGATION, COMPENSATION AND ENHANCEMENT MEASURES 
INCORPORATED INTO THE PROPOSED DEVELOPMENT 
For the purpose of this assessment mitigation is understood to involve the avoidance of effects 
on features of cultural heritage significance, effecting preservation in situ.  Compensation 
measures involve the creation of a record of features whose loss or disturbance is unavoidable, 
referred to as ‘preservation by record’.  This may include the removal and preservation of 
artefacts at another location. 

11.5.1 Construction 

Planning guidance (PAN 42) states that there is a presumption in favour of preserving in 
situ archaeological sites of national importance.  No such sites have been identified within 
the site.   

For archaeological remains of less than national importance, guidance (PAN 45) states that 
‘care must therefore be taken to ensure that they are not needlessly destroyed’.  It is 
appropriate for significant effects on such features to be compensated by a programme of 
archaeological field investigation and preservation by record, if their destruction is 
unavoidable.  

It is anticipated that any direct impact on cultural heritage will occur during the construction 
phase as that is when the land-take will occur.  Remains of less than national importance 
have been identified within the site.  These are all small historic settlements; groups of 
sheiling huts, some with associated field clearance cairns.  These occupy sheltered 
positions, usually in small valleys or on lower-lying areas within the site.  The site layout 
has been designed so that turbine locations, new access tracks and other aspects of 
intrusive development avoid the locations of known features of cultural heritage interest. 

Whilst there will therefore be no intentional damage to the identified features, it is proposed 
that these will be marked out on the ground and construction staff alerted to their presence 
prior to construction in order to prevent unintentional damage. 



Environmental Statement:  Main Report 

GreenPower (Carraig Gheal) Ltd.   11-12  

There is some limited potential for the presence of further features, which have not 
previously been identified.  Effects on any such features can be appropriately compensated 
by a programme of archaeological monitoring during construction. 

11.5.2 Operation and Decommissioning 

Effects on cultural heritage features will be limited to visual effects on the setting of 
designated features within the vicinity of the site.  These indirect effects are considered to 
be at their greatest during operation, although these could be considered at the culmination 
of the construction stage.  No specific measures have been identified to mitigate any 
operational effects of the proposed development on cultural heritage issues as the 
magnitude of any effect is considered to be low.  For consideration of indirect effects on the 
setting of designated features within the cultural heritage study area (indirect effects), refer 
to Appendix 11f.  

Operation of the proposed windfarm and its subsequent decommissioning is not anticipated 
to have any further impacts on cultural heritage, as no further land take will occur during 
these stages.  Operation of the proposed wind farm and its subsequent decommissioning is 
not anticipated to have any further impacts on cultural heritage, as no further land take will 
occur during these stages.  Recorded features should also be marked out at this stage to 
avoid accidental damage. 

11.5.3 Implementation 

It is proposed that all direct effects on recorded features will be avoided, using the high-
quality available record for micro-siting during the construction stage.  A programme of 
archaeological monitoring, commonly referred to as a ‘watching brief’ should then be 
undertaken on intrusive elements of development in areas where no previous disturbance 
to original ground level has been established.  Sufficient time and/or flexibility could be built 
into the construction programme to allow micro-siting at this stage should any 
archaeological remains of sufficient importance be encountered.  Otherwise, the 
preservation by record of any remains encountered will represent sufficient compensation 
for their loss. 

Archaeological monitoring should also identify any substantial deposits of peat encountered 
during construction, in order that these can be sampled for any surviving 
paleoenvironmental information.  A written scheme for archaeological mitigation will need to 
be agreed with WoSAS, and this work could be undertaken under a condition on any 
planning permission. 

11.6 RESIDUAL IMPACTS  
This sub-section takes into account the mitigation measures described in the previous sub-
section and hence effectively forms an assessment of residual impacts and effects once 
mitigation measures have been taken into consideration. 

11.6.1 Construction 

The site design has taken into account the location of known features of cultural heritage 
interest, such that there will be no direct effects on these.  However, the permanent land-
take associated with intrusive elements of the proposed development, namely turbine 
footings, crane pads and new access roads would be expected to remove any currently 
unrecorded features of cultural heritage that may be present in those areas.  Owing to the 
high quality of the archaeological record available for micro-siting purposes, any residual 
effects on archaeology are expected to be of a low level and thus will be sufficiently 
compensated by preservation by record if this becomes necessary.  There will therefore be 
only a limited residual impact with respect to this.  

The level of indirect effects on designated features as a result of construction would not 
differ significantly from the operational stage.  Indirect effects during operation are 
considered below. 
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11.6.2 Operation 

There is only one designated feature within 5 km of the proposed wind farm (centre-point) 
from which turbines will be visible; the Upper Achachenna, long cairn (SM 4047).  This will 
be 4 km from the nearest turbine and between 5 and 8 turbines may be visible from the 
monument.  In addition, the cairn is situated within a location which is generally enclosed 
by trees.  This will further restrict any views of the turbines from the monument, as well as 
limiting the visibilty of the turbines within other views of the monument.  

A cairn at Musdale (SM 4197) will be 2.5 km from the nearest turbine, though the nature of 
the topography will prevent any turbines being visible from the monument.  It is possible 
that some turbines could be visible as a back drop to this monument within more distant 
views from the north-west, however the nature of this feature as a grassy mound means 
that it will not be readily visible from distance. 

The Visibility Map shows that many of the designated features, from which there may be 
views of the turbines are within or adjacent to Loch Awe.  The Loch contains a range of 
scheduled monuments, including crannogs, churchyards and a castle.  However, the 
setting of these features is principally defined by the loch itself and the steeply sloping 
valley sides along the shore, which will not be affected.  Together with the distance to the 
turbines (around 10 km), this will result in any effect on the setting of these features being 
of a low magnitude.   

Any effects on the setting of designated features are considered to be of a low magnitude, 
and further detail on this assessment is presented within Appendix 11f.  Visual effects 
caused by the erection of turbines are also essentially temporary and reversible, following 
the eventual decommissioning of the site.   

11.6.3 Decommissioning 

Any effects at this stage, further to construction and operation stages, will be negligible.  
Decommissioning would involve the removal of built structures and foundations, rather than 
further disturbance to the ground.  Some elements of the development (such as tracks) 
could be left in-situ to minimise the risk of disturbance to additional areas of ground and so 
avoid the risk of disturbing unknown cultural heritage. 

11.7   EVALUATION OF EFFECTS 

11.7.1 Criteria 

Features of cultural heritage interest are normally considered as being of national, regional 
or local importance.  These classifications are based on a number of criteria, contained 
within PAN 425, although this can also be a subjective process.  Some designated sites, 
such as Scheduled Ancient Monuments (SAMs) and Category A Listed Buildings, must 
always be considered to be of national importance.   

Four criteria have been used in evaluating the predicted effects of the Proposed 
Development on cultural heritage: 

• The type of effect, i.e. whether it is positive, negative or uncertain; 
• The probability of the effect occurring based on the scale of certain, likely or 

unlikely; 
• The policy context for the evaluation, i.e. national (Scotland), regional or local 

importance; 
• The magnitude of impact in relation to the resource that has been evaluated, 

i.e. quantified, high, low or no impact.  High magnitude is defined as an impact that 
is likely to entirely or substantially affect a feature or alter its appearance.  Low 
magnitude is defined as an impact that may have a partial effect on a feature but 
where the overall appearance of the feature will not be substantially changed. 

                                                      
5 Survival/condition, period, group value, rarity, situation, multiperiod/single period, 
fragility/vulnerability, documentation.  Source: PAN 42 pp16-17 
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The findings in relation to all of these criteria are brought together to give an assessment of 
significance for each effect.  Significance is taken as being at one of three levels: 

• major - where the magnitude of the effect and/or the importance of the resources 
affected are such that the effect may, of its own accord, influence the decision in a 
planning application process; 

• minor - an effect that is unlikely, in isolation, to influence the decision in a planning 
application process but that should still, wherever possible, be mitigated; 

• not significant. 

11.7.2  Summary Evaluation Table 
Table 11 - 1:  Effects and Evaluation of Significance: Cultural Heritage 

Significance Effect Type 
of 
Effect 

Probability 
of Effect 
Occurring 

Policy 
Importance 
or 
Sensitivity 

Magnitude 
of  

Effect Level Rationale 

Direct effects on 
known features 
of less than 
national 
importance 

-ve Unlikely Regional -Local None 
anticipated 

Not sig. Site design has avoided direct effects on all 
known features.   

Indirect effects 
on the setting of 
designated 
features  

-ve Certain National -Local Low Minor All identified potential effects on the setting 
of designated features will be of a low 
magnitude and there is only a single 
designated feature within 5 km from which 
turbines may be visible.  

Effects are largely reversible subject to the 
eventual decommissioning of the windfarm.  
Effects on SMs are also particularly small 
when seen in the context of changes that 
have already occurred to their 
contemporary landscape. 

Direct effects on 
presently 
unrecorded 
archaeology 

-ve Unknown Unknown Low Minor The potential for encountering unexpected 
remains is reduced by 2 factors: 

The small area affected by development; 

The nature of the topography/environment 
is such that there is a lower potential for 
settlement at most dates.   

The maintenance of a watching brief on 
intrusive groundworks would enable the 
preservation by record of any remains 
encountered and represent appropriate 
mitigation of any effect. 

Key: Type of Effect Probability Policy 
Importance 

Magnitude Significance 

 - ve = 
Negative 
+ve = Positive 
? = Unknown 
0 = Neutral 

Certain 
Likely 
Unlikely 
Unknown 

National (UK)
Regional 
District 
Local 

Quantified 
High  
Low 
None 

Major 
Minor 
Not Significant (Not Sig.) 

11.7.3 Summary of Key Findings and Conclusions 

There are a limited number of identified features of cultural heritage interest within the site 
and the site design process has avoided direct effects on these. 

There is only limited potential for the presence of further archaeological features within the 
study area.  This, together with the small scale of intrusive works entailed by the 
development will allow archaeological monitoring of intrusive groundworks (commonly 
referred to as an archaeological ‘watching brief’) to identify archaeological remains and 
ensure appropriate compensation through their preservation by record. 
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The level of indirect effects on the setting of designated features within the wider area 
around the site are anticipated to be low as a result of topography, and distance from 
designated features.  The nearest designated feature (SM 4197) to the site will be 2.5 km 
from the nearest turbine, though none of the turbines will be visible from this monument.  A 
further feature (SM 4047) will be 4 km from the nearest turbine and between 5 and 8 
turbines may be visible from this. 

Many of the designated features from which turbines may be visible are within or adjacent 
to Loch Awe.  The setting of these is principally defined by the loch itself, and this will not 
be affected. 

Effects, especially on Scheduled Monuments, should further be seen in the context of a 
landscape that has changed considerably since that contemporary to many of these 
monuments.  A key consideration is also that such effects are temporary and reversible, 
subject to the eventual decommissioning of the wind farm. 
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12.1 INTRODUCTION 
The Noise Impact Assessment has been carried out by The Hayes McKenzie Partnership of 
Salisbury and Machynlleth, UK, specialists in noise from wind turbine developments. 
Hayes McKenzie have acted as acoustic consultants on well over 200 wind farm projects in the 
UK, Europe, Australia and the USA ranging from single turbines to sites comprising up to 300 
turbines. The partners have presented evidence at fifteen wind farm planning inquiries and were 
called to give evidence to the Welsh Affairs Select Committee on noise from wind farm sites. 
They also provided a significant proportion of the technical detail for the report of the DTI Working 
Group on Noise from Wind Turbines and been involved with four research projects for the Energy 
Technology Support Unit (ETSU) at the DTI.  
This report was prepared by Dr Andrew R McKenzie who holds the degrees of Doctor of 
Philosophy and Bachelor of Science in Engineering Acoustics and Vibration from the University of 
Southampton. He is a member of the Institute of Acoustics and a member of the joint Institute of 
Acoustics / Institute of Environmental Assessment Working Group on Environmental Noise 
Assessment. 

12.1.1 Purpose of the Noise Impact Assessment 

A wind farm has been proposed by GreenPower International Ltd. on an area of land on the 
west coast of Scotland, south-east of Oban. The Hayes McKenzie Partnership were 
commissioned to carry out an assessment of the potential noise effects of such a scheme 
on the surrounding area, and in particular on nearby residences. 

The noise assessment has been carried out according to ETSU-R-97, Assessment and 
Rating of Noise from Wind Farms, as referred to in PAN45, Renewable Energy 
Technologies. 

Predictions of the worst-case noise levels likely to result from the operation of the wind farm 
were carried out, based on the proposed site layout and using the noise characteristics of a 
Vestas V90 3MW turbine. 

Due to the remoteness of the scheme, and the consequent low levels of predicted noise at 
the nearest residential properties, baseline noise measurements are not required for the 
ETSU-R-97 assessment. Predicted noise levels have been compared with the simplified 
noise limit which applies in such situations.  
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12.2 NOISE IMPACT FROM WIND FARM DEVELOPMENTS 

12.2.1 Noise Sources 

Noise is generated by wind turbines as they rotate to generate power. This only occurs 
above the ‘cut-in’ wind speed and below the ‘cut-out’ wind speed. Below the cut-in wind 
speed there is insufficient strength in the wind to generate efficiently and above the cut-out 
wind speed the turbine is automatically shut down to prevent any malfunctions from 
occurring. The cut-in speed at turbine hub height is normally between 3 and 5 metres per 
second (m/s) and the cut out wind speed is normally around 25 m/s. 

The principal sources of noise are from the blades rotating in the air (aerodynamic noise) 
and from internal machinery, normally the gearbox and, to a lesser extent, the generator 
(mechanical noise). The blades are carefully designed to minimize noise whilst optimising 
power transfer from the wind. The nacelle at the top of the tower is insulated to minimise 
noise radiation from the gearbox, generator and other components which are also isolated 
from the tower and the blade assembly to prevent structure borne noise. 

12.2.2 Noise in the Environment 

Although the source noise levels are fairly low and of a benign nature, wind farms are 
generally situated in rural environments where there are few other sources of noise. When 
wind speeds are high this is not a problem since any noise is masked by wind induced 
noise effects, particularly that of the trees being blown. At lower wind speeds, however, or 
in particularly sheltered locations, the wind induced background noise may not be sufficient 
to mask any noise from the turbines. However, under these conditions, the generated noise 
levels may be so low as to generate very little impact.  

Noise levels are normally expressed in decibels. Noise in the environment is measured 
using the dB(A) scale which includes a correction for the response of the human ear to 
noises with different frequency content. A 1dB change in noise level is just perceptible, a 
3dB change in noise level is clearly perceptible and a 10dB change in noise level is heard 
as a doubling or halving of the perceived level. Table 1 shows noise from wind turbines in 
the general context of noise in the environment. 

Table 1- Examples of Indicative Noise Levels 

 

 

12.3 NOISE PLANNING GUIDANCE 

12.3.1 Planning Advice Note PAN45, Renewable Energy Technologies 

Planning Advice Note PAN45, Renewable Energy Technologies [1] was issued by the 
Scottish Office Environment Department in January 2002 to provide information and advice 
on the technologies for harnessing renewable energy for electricity generation. Noise from 
wind turbines is specifically covered in Paragraphs 65-69 within the general section on 
Wind Power. 

Source/Activity Indicative noise level dB (A) 
Threshold of hearing 0 
Rural night-time background 20-40 
Quiet bedroom 35 
Wind farm at 350m 35-45 
Busy road at 5km 35-45 
Car at 65 km/h at 100m 55 
Busy general office 60 
Conversation  60 
Truck at 50kmh at 100m 65 
City traffic  90  
Pneumatic drill at 7m 95 
Jet aircraft at 250m 105 
Threshold of pain 140 
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Paragraph 65 states that "Well designed wind turbines are generally quiet in operation" and 
a Table is provided to put the noise output from a wind farm development in context with 
regard to other noise sources. 

The document goes on to discuss the sources of noise and the effects of increasing wind 
speed on wind turbine noise and background noise. It notes that the report “The 
Assessment and Rating of Noise from Wind Farms” (ETSU-R-97 [2]) “describes a 
framework for the measurement of wind farm noise and gives indicative noise levels 
thought to offer a reasonable degree of protection to wind farm neighbours, without placing 
unreasonable restrictions on wind farm development or adding unduly to the costs and 
administrative burdens on wind farm developers or planning authorities”. It states that “the 
report presents a series of recommendations that can be regarded as relevant guidance on 
good practice”. 

12.3.2 ETSU-R-97, The Assessment and Rating of Noise from Wind Farms 

ETSU-R-97, The Assessment and Rating of Noise from Wind Farms, presents the 
recommendations of the Working Group on Noise from Wind Turbines (WGNWT), set up in 
1993 by the Department of Trade and Industry as a result of difficulties experienced in 
applying the noise guidelines existing at the time to wind farm noise assessments. The 
group comprised independent experts on wind turbine noise, wind farm developers, DTI 
personnel and local authority Environmental Health Officers. The findings of the group are 
summarised in PAN45: Figure 7.  

It is recommended that noise limits should be applied to external locations used for 
relaxation or where a quiet environment is highly desirable. These limits should be set 
relative to background noise and should reflect the variation in both turbine source noise 
and background noise with wind speed. It is not; however necessary to use a margin above 
background in particularly quiet areas as such low limits are not necessary in order to offer 
a reasonable degree of protection to wind farm neighbours. 

Separate noise limits should apply for day-time and for night-time as during the night the 
protection of external amenity becomes less important and the emphasis should be on 
preventing sleep disturbance.  

For day-time, the suggested noise limits are 35-40 dB(A) or 5dB(A) above the prevailing 
background for quiet day-time, or amenity, hours, whichever is the greater. The actual 
value within the 35-40 range should depend on the number of dwellings in the vicinity, the 
effect of the limit on the number of kWh generated and the duration of the level of 
exposure. 

For night-time periods the recommended noise limit is 43 dB(A) or 5dB(A) above the 
prevailing background, whichever is the greater. The 43 dB(A) lower limit is based on a 
sleep disturbance criteria of 35 dB(A) with an allowance of 10dB(A) for attenuation through 
an open window and 2dB(A) subtracted to account for the use of LA90 rather the LAeq (see 
later).  

Where the occupier of a property has some financial involvement with the wind farm, the 
day and night-time lower noise limits can be increased to 45 dB(A) and consideration 
should be given to increasing the permissible margin above background. These limits are 
applicable up to a wind speed of 12m/s measured at 10m height on the site.  

Quiet day-time periods are defined as evenings from 1800-2300 plus Saturday afternoons 
from 1300-1800 and Sundays from 0700-1800, and are referred to in this report as the 
amenity hours. Night-time is defined as 2300-0700. The prevailing background noise level 
is set by calculation of a best fit curve through values of background noise plotted against 
wind speed as measured during the appropriate time period with background noise 
measured in terms of LA90,t. The LA90,t is the noise level which is exceeded for 90% of the 
measurement period ‘t’. It is recommended that at least 1 week’s worth of measurements is 
required. 

Where predicted noise levels are low at the nearest residential properties, a simplified 
noise limit is suggested such that noise is restricted to an LA90 level of 35 dB(A) for wind 
speeds up to 10 m/s at 10m height. This removes the need for extensive background noise 
measurements for smaller or more remote schemes. 
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It is stated that the LA90,10min noise descriptor should be adopted for both background and 
wind farm noise levels and that, for the wind farm noise, this is likely to be between 1.5 and 
2.5 dB less than the LAeq measured over the same period. The LAeq,t is the equivalent 
continuous 'A' weighted sound pressure level occurring over the measurement period t. It is 
often used as a description of the average noise level. Use of the LA90 descriptor for wind 
farm noise allows reliable measurements to be made without corruption from relatively 
loud, transitory noise events from other sources.  

The suggested noise limits take into account the fact that all wind turbines exhibit the 
character of noise described as blade swish to a certain extent. The ETSU-R-97 
recommends that a penalty should be added, however, to the predicted noise levels, where 
any tonal component is present. The level of this penalty is described and is related to the 
level by which any tonal components exceed audibility. 

12.4 BASELINE NOISE CONDITIONS 
The location of this site is sufficiently remote from the nearest noise sensitive properties that the 
simplified noise limit referred to in Section 12.3.2 is not exceeded at the nearest residential 
properties. Baseline noise measurements have therefore not been carried out as part of the 
impact assessment of this site.  

12.5 NOISE PREDICTIONS 
Noise predictions were carried out using International Standard ISO 9613, Acoustics – 
Attenuation of Sound During Propagation Outdoors [3]. The propagation model described in Part 
2 of this standard provides for the prediction of sound pressure levels based on either short-term 
down wind (ie. worst case) conditions or long term overall averages. We have only considered 
the down wind condition in this assessment, that is for wind blowing from the proposed site 
towards the nearby houses. When the wind is blowing in opposite direction noise levels will be 
significantly lower, especially if there is any shielding between the site and the houses. 
The ISO propagation model calculates the predicted sound pressure level by taking the source 
sound power level for each turbine in separate octave bands and subtracting a number of 
attenuation factors according to the following: 
  Predicted Octave Band Noise Level =  
  Lw + D – Ageo  - Aatm – Agr - Abar - Amisc 
These factors are discussed in detail below. The predicted octave band levels from each of the 
turbines are summed together to give the overall ‘A’ weighted predicted sound level from all the 
turbines acting together.  

12.5.1 LW - Source Sound Power Level 

The sound power level of a noise source is normally expressed in dB re:1pW. Noise 
predictions have been based on sound power levels for a Vestas V90 3MW wind turbine. 
Overall source sound power levels are provided by the manufacturer for 10 metre height 
wind speeds from 5 to 11 m/s to an accuracy of +/- 2dB. The manufacturer is generally 
prepared to warrant that these levels will not be exceeded so we have used the stated 
levels, which include the + 2 dB correction, as given in Table 2 in carrying out our 
predictions.  
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Table 2: Vestas V90 3 MW – Assumed Source Noise Levels 

Wind Speed at 10m Height (m/s) Sound Power 
Level  (dB LAeq) 

5 102.0 

6 107.0 

7 109.0 

8 109.7 

9 110.0 

10 109.0 

11 108.8 

 

Test results from octave band noise measurements are not available for this turbine so the 
noise spectrum was taken from measurements carried out on the slightly smaller Vestas 
V80 turbine at 8 m/s according to British Standard IEC 61400-11 [4], normalised to the 
source noise levels given at Table 2.  

12.5.2 D – Directivity Factor 

The directivity factor allows for an adjustment to be made where the sound radiated in the 
direction of interest is higher than that for which the sound power level is specified. In this 
case the sound power level is measured in a down wind direction, corresponding to the 
worst case propagation conditions considered here and needs no further adjustment. 

12.5.3 Ageo – Geometrical Divergence 

The geometrical divergence accounts for spherical spreading in the free-field from a point 
sound source resulting in an attenuation depending on distance according to: 

  Ageo = 20 x log(d)  + 11 

 Where  d = distance from the turbine   

12.5.4 Aatm - Atmospheric Absorption 

Sound propagation through the atmosphere is attenuated by the conversion of the sound 
energy into heat. This attenuation is dependent on the temperature and relative humidity of 
the air through which the sound is travelling and is frequency dependent with increasing 
attenuation towards higher frequencies. The attenuation depends on distance according to: 

  Aatm = d x α 

 Where d = distance from the turbine 

  α = atmospheric absorption coefficient in dB/m 

We have used published values of ‘α’ from ISO9613 Part 1 [5] corresponding to a 
temperature of 15ºC and a relative humidity of 70% which give relatively low levels of 
atmospheric attenuation, and subsequently worst case noise predictions as given below. 

Table 3:  Assumed Octave Band Atmospheric Attenuation Coefficients 

Octave Band 
Centre 

Frequency (Hz) 
63 125 250 500 1k 2k 4k 8k 

Atmospheric 
Absorption 
Coefficient 

(dB/m) 
0.0001 0.0004 0.0011 0.0023 0.0041 0.0087 0.0264 0.0937
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12.5.5 Agr - Ground Effect 

Ground effect is the interference of sound reflected by the ground interfering with the sound 
propagating directly from source to receiver. The prediction of ground effects are inherently 
complex and depend on the source height, receiver height, propagation height between the 
source and receiver and the ground conditions. The ground conditions are described 
according to a variable G which varies between 0 for ‘hard’ ground (includes paving, water, 
ice, concrete & any sites with low porosity) and 1 for ‘soft’ ground (includes ground covered 
by grass, trees or other vegetation). Our predictions have been carried out using a source 
height corresponding to the proposed height of the turbine nacelle, a receiver height of 
1.2m and an assumed ground factor G = 0. This ground factor corresponds to hard ground 
between the source and receiver and represents a worst case corresponding to 
waterlogged or frozen ground. In practice noise levels may be up to 2 dB lower. 

12.5.6 Abar - Barrier Attenuation 

The effect of any barrier between the noise source and the receiver position is that noise 
will be reduced according to the relative heights of the source, receiver and barrier and the 
frequency spectrum of the noise. The barrier attenuations predicted by the ISO9613 model 
have, however, been shown to be significantly greater than that measured in practice under 
down wind conditions. The results of a study of propagation of noise from wind farm sites 
carried out for ETSU [6] concludes that an attenuation of just 2 dB(A) should be allowed 
where the direct line of site between the source and receiver is just interrupted and that 10 
dB(A) should be allowed where a barrier lies within 5m of a receiver and provides a 
significant interruption to the line of site.  

12.6 RESULTS OF NOISE PREDICTIONS 
Noise predictions were carried out at 100 metre intervals over a 9 km by 9 km grid centred on the 
site. The results are shown in Figure 21. It should be noted that this contour plot represents 
downwind propagation in all directions simultaneously which clearly cannot happen in practice. 
For upwind propagation noise levels will be significantly lower especially for locations shielded 
from the turbines by the topography. It should be noted that the contour plot does not include the 
effect of topographical or other barrier attenuation.   
The manufacturer of any turbines to be installed on this site will be required to guarantee that any 
tonal components in the noise output from the turbines will be below the level at which a 
correction or ‘penalty’ is required under the ETSU-R-97 methodology. Consequently no correction 
for tonal components has been added to these predicted noise levels. 

12.7 ASSESSMENT 
It can be seen that only one residential property, Upper Fernoch to the east of the proposed wind 
farm, falls within the 35dB LA90 contour. The worst case turbine noise level is predicted to be 35.3 
dB. However, no turbines are visible from this location and hence, based on the methodology for 
the prediction of barrier attenuation given in Section 12.4.7, noise levels can be expected to be 2 
dB lower resulting in a noise level at this location of 33.3 dB or less; below  the 35 dB limit. 
All other properties fall outside the predicted 35 dB LA90 noise contour even without taking barrier 
attenuation into account. 
Measurements of low frequency and infra-sonic noise around a modern wind farm [7] showed 
levels of such noise to be below accepted thresholds of perception even on the wind farm site 
itself. There is no evidence that there are any effects of low frequency sound at levels below 
perceptibility. Community Noise [8], a document prepared for the World Health Organization, 
states that ‘there is no reliable evidence that infrasounds below the hearing threshold produce 
physiological or psychological effects’.   
The recommendations of ETSU-R-97 specifies that noise from wind farms should be controlled 
by the application of noise limits at noise sensitive properties, ie. at the nearest housing to a 
proposed site. It does not refer to effects on non-residential areas, specifically footpaths or other 
areas used for recreation. The only specific advice on appropriate criteria for noise in such areas 
is given in PAN50 Annex A [9], which states that “open spaces which the public uses for 
relaxation may be considered to be noise sensitive in some circumstances, for example, if 
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extensively used during likely periods of operation, and if there would be an adverse impact from 
noise”. 
It goes on to state that “the (noise) limits would not be expected to be as low as at dwellings and 
it is suggested that 65 dB LAeq, 1h during the normal working day and 55 dB LAeq, 1h at other 
times would be reasonable.” It does, however, state that “footpaths and bridleways should not 
normally be regarded as noise sensitive” 
Applying this guidance to noise from wind turbines suggests that anywhere outside of 
approximately 100m from a single wind turbine would normally fulfil the recommendation of not 
exceeding the lower limit of 55 dB LAeq. This would, of course depend on the wind speed but it 
should be noted that at higher wind speeds turbine noise is unlikely to be an issue since noise 
generated by the wind around the listener’s ears can be quite high in exposed locations for high 
wind speeds. 

12.8 CONCLUSIONS 
• An assessment of the noise impact of the proposed Carraig Gheal Wind Farm has been 

carried out according to recommendations of ETSU-R-97, The Assessment and Rating of 
Noise from Wind Farms, as referred to in PAN45, Renewable Energy Technologies; 

• The assessment shows that the predicted noise level at the nearest residential properties 
to the site meets the proposed ‘simplified’ noise limit of 35 dBLA90 for wind speeds up to 10 
m/s as measured at 10 metres height on the wind turbine site; 

• Noise impact at properties further from the site will be lower and thus will also meet the 
proposed criteria under all conditions; 

• The manufacturer of any turbines to be installed on this site will be required to guarantee 
that any tonal components in the noise output from the turbines will be below the level at 
which a correction or ‘penalty’ is required under the ETSU-R-97 methodology; 

• The level of any infra-sonic components in the noise will be well below the perception 
threshold for the most sensitive 5-10% of the population. There is no reliable of evidence of 
any physiological or psychological effects of infra-sound below the perception threshold. 
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13.1 INTRODUCTION 
This Chapter considers the potential for the Carraig Gheal Wind Farm to have effects upon a 
range of existing infrastructure, including telecommunications networks, civil and military 
aviation, broadcast radio and television and fixed infrastructure such as power lines and pipe 
lines. 

13.1.1 Purpose 

The purpose of this assessment is to: 

• Identify and define any potential impact arising from the Proposed Development on 
existing infrastructure, telecommunications systems and aviation; 

• Propose, where appropriate, mitigation to avoid or reduce the impacts to an 
acceptable level. 

13.1.2 Site Description and Proposed Development 

The Development Site is described in Chapter 2. The Proposed Development is described 
in Chapter 3. 

13.2 METHODOLOGY 
The analysis of the effect of the Carraig Gheal Wind Farm upon telecommunications, aviation 
and infrastructure is carried out in two stages: 
Desk based research, to identify: 

• Locations of telecommunications facilities; 

• Telecommunications fixed links; 

• Television broadcast and re-broadcast facilities; 

• Civil aviation safeguarding areas; 

• Military aviation infrastructure and tactical training areas; 

• Locations and routes of fixed infrastructure; 

• Properties that could be subject to shadow flicker. 
For those features identified above, to analyse the potential interaction with the Wind Farm, 
predict the effects and, where appropriate, identify mitigating measures.  
The elements of the wind farm that might have an effect on telecommunications and aviation 
interests are primarily the wind turbines themselves and wind monitoring masts.  
All features of the Wind Farm, including turbine foundations, tracks, hard standings, temporary 
construction compounds, cable runs, sub-stations, borrow pits and the ancillary works involved 
in its construction have the potential to impact upon fixed infrastructure. 

13.2.1 Potential Effects on Telecommunication Systems 

A wind farm may have the potential to impact upon telecommunications links in the 
following ways: 

• Obstruction of fixed link telecommunication; 
• Degradation of fixed link transmissions through reflection; 
• Impact upon television broadcast and re-broadcast facilities which can be affected 

where turbines are placed in the line of sight between transmitter and receptor, 
resulting in ghosting on screen as a consequence of part of the signal being 
scattered by the blades. 
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13.2.1.1 Potential Effects on Aviation Interests 
Radar systems for locating and guiding civil and military aviation and for weather 
forecasting may be affected in a similar way to television broadcasts.  False plots can 
occur on radar screens, which can confuse the operator. 
In addition to radar, military aviation interests extend to the use of tactical training 
areas and low flying zones.  The presence of tall infrastructure in these areas can 
sometimes impose limitations on their suitability for certain training activities and as 
such have an impact. 

13.2.1.2 Potential Effects on Residential Amenity 
Shadow flicker is variations in light intensity caused when a light source is 
intermittently interrupted by an obstruction.  Shadow flicker effects occur in various 
situations, for example travelling by road through a tunnel or under overhanging trees 
(dappled shadow effects).  
It is possible that given an appropriate arrangement of wind turbine, receptor and the 
sun that shadow flicker (the flicking on and off of the shadow cast by the turbine 
blade) may be experienced.  This may cause a nuisance or distraction.   
PAN 45i states: 
“..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.” 
The assessment of shadow flicker requires an analysis to be performed based on the 
location of receptor, the topography of the surrounding land and the location of the 
wind turbines.  The general rule from PAN 45 will be applied and only properties 
within 10 rotor diameters of a wind turbine will be considered. 

13.2.1.3 Potential Effects from Electromagnetic Radiation 
Wind turbines do not transmit or radiate electromagnetic fields other than the 
generation of background noise similar to any non-transmitting electrical deviceii. 

13.2.2 Desk Based Research 

The primary approach to determining potential impacts was to consult directly with a range 
of organisations, providing information on the potential maximum extent of the wind farm 
and maximum hub heights of turbines.  The information provided for consultation is 
contained in Appendix 13a; a Table of Consultees is presented in Appendix 13b. 

Policies of the Structure Plan and Local Plan were also reviewed. 

13.2.3 Analysis 

Two possible outcomes result from the consultation process: 

• No predicted impact; 
• Predicted potential impact. 

For the potential impacts, the sensitivity is identified and where possible, design of the 
development will reflect and respond to this sensitivity in order to avoid the impact.  It is 
possible that a form of mitigation can be identified that, given a cost benefit analysis, is 
preferred.  If so, this option will be developed in conjunction with the stakeholders and 
further consultation. 

Where mitigation is implemented, if enhancement is possible at reasonable costs, then it 
will be considered. 

Where impacts are predicted and potential mitigation cannot be agreed upon or identified, a 
full analysis may be undertaken by a specialist in a relevant field. 
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13.3 RESULTS 

13.3.1 Consultation 

Pro-forma sent to all Government agencies and a letter and site map sent out to all 
Consultees are shown in Appendix 13a.  A summary of the responses to the consultation 
process is given in Appendix 13b.   

The majority of those who responded stated the development as unconstrained in relation 
to their infrastructure and operations. 

The National Air Traffic Services was contacted on 16/12/2002 requesting that they give an 
indication if any problems were expected.  Due to the large volume of work created by such 
enquiries, NATS no longer usually perform any analysis of such developments until an 
application for consent has been submitted and formal consultation by the planning 
authority has been sought.  The Navigation, Spectrum and Surveillance department 
responded on 19/03/2002, however, indicating no safeguarding objections. 

13.3.2 Shadow Flicker 

No dwelling exists within 10 rotor diameters of any of the wind turbines.   

The nearest two dwellings to any turbine are Upper Fernoch, at NN005,200 and Musdale, 
at NM937,221.  Upper Fernoch is 2168m away from Turbine 1 (the closest turbine to this 
dwelling) which equates to approximately 26 rotor diameters.  Musdale is 2635m away from 
Turbine 24 (the closest turbine to this dwelling) which equates to approximately 31 rotor 
diameters.    

Shadow flicker is not predicted to be a problem. 

13.4 CONCLUSION 
Based on the responses to the consultation process, the Proposed Development has been 
deemed unconstrained with respect to telecommunications and infrastructure and no impacts 
are predicted. 
Also, it is predicted that there will be no effects due to shadow flicker at any properties due to 
the Proposed Development. 

 
                                                      
i Para 64 - PAN 45 (revised 2002): Renewable Energy Technologies 
ii Potential Effects of Wind Turbines on Navigational Systems, AP Knill, Directorate of Airspace 
rrPolicy, Civil Aviation Authority, July 2002. 





 
 
 
 
 
 

Chapter 14 
 

Access 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

14.1 INTRODUCTION ......................................................................................................1 
14.2 METHODOLOGY .....................................................................................................1 
14.3 DESK-BASED RESEARCH RESULTS ....................................................................2 
14.4 PREDICTED IMPACTS ............................................................................................3 
14.5 MITIGATION .............................................................................................................5 
14.6 RESIDUAL IMPACTS ...............................................................................................5 
14.7 ENHANCEMENT ......................................................................................................5 
14.8 CONCLUSION ..........................................................................................................5 



Access 

  14-1 Carraig Gheal Wind Farm 

14.1 INTRODUCTION 
This Chapter considers the issues relating to Carraig Gheal Wind Farm and public access.  
Access arrangements will vary over the 3 phases of the Proposed Development; construction, 
operation and decommissioning.  Construction and decommissioning are both short-term 
activities whilst operation will cover the majority of the lifetime (approximately 25 years) of the 
Proposed Development. 
It is important to note that effects on the experiences of receptor groups that use the 
Development Site or surrounding areas, are addressed in Chapter 10 of this Environmental 
Statement and it is only issues relating to access that will be considered here. 
While Health and Safety considerations will give rise to access restrictions during the construction 
and decommissioning phases and to facilitate certain operation and maintenance activities, it is 
the imposition of restrictions that is discussed here and not the issue of Health and Safety as 
such.  This is dealt with to an extent by the Proposed Development document and will be 
regulated by the Health and Safety Executive through appropriate legislation outwith that of 
development control. 
GreenPower’s aim is to facilitate responsible public access throughout the Development Site 
while ensuring the safety of all and respecting the operational requirements of the Proposed 
Development and the landowner’s operations. 

14.2 METHODOLOGY 
The analysis of the potential effects of the Carraig Gheal Wind Farm upon public access is 
carried out in two stages: 
Desk-based research, to establish: 

• Activities that may potentially give rise to significant effects; 

• Views from relevant Consultees; 

• Current public access to and within the Development Site; 

• Current site usage; 

• Potential receptor groups; 

• Likely future access demands. 
For those receptors and activities identified above, to analyse the potential interaction with the 
wind farm, predict the effects of the wind farm and where appropriate identify mitigating 
measures. 
Given the information gathered through consultation, the interaction between access 
requirements and receptor groups will be examined.  Where an impact is likely to occur, the 
principles of avoid, mitigate and enhance will be applied.  Where enhancement to public access 
may be reasonably achieved through the use of the Proposed Development infrastructure (tracks 
and entrances) then this will be examined against the operational needs of the Proposed 
Development and those of the continued landowner operations. 
The study area for this assessment is defined as the Development Site and those corridors of 
land containing the site access tracks between the public highway and the Development Site, 
with due regard to the likely origin and destination of receptor groups. 
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14.3 DESK-BASED RESEARCH RESULTS 

14.3.1 Development Activities and Potential Effects 

Details of the form and construction, operation and decommissioning of the Proposed 
Development are given in Appendix 1 of this Environmental Statement with a summary 
provided in Chapter 3.  On the basis of the activities summarised in Chapter 3, potential 
impacts on access are detailed below, grouped by the 3 phases of the Proposed 
Development. 

Construction: 

• Safeguarding around work areas; 
• Traffic. 

Operation: 

• Safeguarding around work areas; 
• Traffic; 
• Noise - this is fully addressed in Chapter 12; 
• Visual amenity - this is fully addressed in Chapter 10; 
• Other public safety restrictions. 

Decommissioning: 

• Safeguarding around work areas; 
• Traffic. 

14.3.2 Views from Relevant Consultees 

Much information for this assessment was gained through consultation.  Landowners and 
the Forestry Commission Scotland have considerable local knowledge, which has been 
accessed through dialogue. 

14.3.3 Current Access 

Access to the Development Site is currently possible via a number of routes.  These routes 
follow: 

• A metalled track joining the B845 at NN 035238 which was constructed to service 
the hydro-electric power station fed by Loch Nant.  This connects with forestry 
tracks ultimately leading to the areas of forestry to the north of the Development 
Site.  Access from here onto the Development Site is across open moorland; 

• A track, following the hydro-electric aqueduct, crosses an area of open moorland 
to the east of the Development Site which may be accessed via forestry track to 
the north (and ultimately the metalled hydro-electric track as described above) or 
via forestry tracks to the south west ultimately joining the B845 at NN 008191.   

All vehicular access routes are locked and restricted to authorised vehicles only. 

Pedestrian access is possible at these points. 

14.3.4 Site Useage 

The Development Site may be broadly split into 2 areas that receive different levels of 
usage by the different receptor groups.  The usage is summarised in Table 1.  Usage is 
defined in Table 2. 
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Table 1:  Baseline usage of the site 
 Development Site Assess tracks between the Development Site and 

Public Highways 
Forestry 
managers 

Negligible Medium 

Farmers Negligible Negligible 

Stalkers Negligible Medium 

Walkers Low Low 

Cyclists Negligible Low 

Anglers Negligible Low 

Source:  Anecdotal evidence gathered through consultation with bodies detailed earlier. 

 

Table 2:  Definition of usage of the site 

Negligible Use of area not envisaged. 

Low Infrequent use of area and few users. 

Medium Some use of area by receptor group, or infrequent intensive use of area. 

High Area almost always has some level of use. 

 

14.3.5 Receptor Groups 

Receptor groups in relation to accessing the Development Site may be categorised under 2 
headings:  commercial and public. 

Commercial receptor groups include: 

• Forestry Managers and their contractors; 
• Farmers; 
• Stalkers. 

Public receptor groups include: 

• Walkers; 
• Cyclists; 
• Anglers. 

14.3.6 Likely Future Access 

It is inevitable that there will be a desire by the public to view the Proposed Development 
throughout its lifetime.  There will be a need to manage this access to focus use on areas 
where safety can be ensured and the experience can be enhanced, especially during 
construction and decommissioning. 

14.4 PREDICTED IMPACTS 
Given the nature of the Proposed Development, it is inevitable that some access restrictions will 
have to be put in place to safeguard the public and commercial users of the Site and allow 
reasonable progress during construction, operation and decommissioning.  The locations of these 
likely restrictions are summarised in Table 3. 
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Table 3:  Potential access restrictions 

Location  

Development Site 
Assess tracks between 
the Development Site 
and Public Highways 

Construction 
Safeguarding around 
work areas 
Traffic 

Widely dispersed but minimal.  Only in the vicinity of 
operations. 

Operation 
Safeguarding around 
work areas 
Traffic 
Other public safety 
restrictions 

Short term & very localised. 

Decommissioning 
Safeguarding around 
work areas 
Traffic 

Widely dispersed but minimal.  Only in the vicinity of 
operations. 

14.4.1 Impact Assessment 

This section analyses the impact of any access restrictions on the receptor groups.  
Restrictions during construction and decommissioning will be similar and so will be dealt 
with together here. 

14.4.1.1 Forestry Managers and their Contractors 
Forest operations are generally planned with long term goals and it is anticipated that 
any work can be phased around the construction/decommissioning of the Proposed 
Development.  As such the impact is deemed not significant. 
During operation, temporary localised restrictions may be put in place from time to 
time while maintenance activities are performed but these will be short lived.  
Forestry operations will continue as normal through liaison with the Site’s operational 
personnel.  Impact is deemed not significant. 

14.4.1.2 Farmer 
It may be necessary to limit access to the Development Area (around the locations of 
turbines) for personnel and livestock at times during construction.  Operationally, it 
may be more practicable to exclude livestock from this area for the duration of the 
construction period.  This will be achieved utilising the existing fences and field 
boundaries along with some additional fencing in liaison with the farmer.  Given the 
other areas available for grazing on the farm, the impact is deemed minor significant. 
Except during short periods of maintenance, access restrictions are not envisaged.  
Impact is deemed not significant. 

14.4.1.3 Stalkers 
As is currently the case, stalking for population control takes place within the forestry 
areas through which the new access tracks will pass.  As is currently the case, if 
notification is given to Forestry Commission Scotland, access can usually be 
facilitated and the stalking operations diverted to elsewhere in the forestry.  It is 
envisaged that throughout the lifetime of the Proposed Development that the 
operational requirements of the Wind Farm and the stalking requirements for 
populations control can equally be accommodated without conflict.  The impact is 
deemed not significant. 

14.4.1.4 Walkers and Cyclists 
During construction and decommissioning, restrictions will have to be put in place to 
safeguard the public from certain construction activities and machinery within the 
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Development Area. Restrictions will only be put in place where necessary and their 
duration and extent will be kept to a minimum. Given the resource available locally 
and the level of current usage of the Development Area by walkers and cyclists the 
impact has been deemed not significant. 
Outwith the Development Area, due to the large nature of many of the vehicles and 
plant that will be employed in the construction and decommissioning of the Proposed 
Development, it is unlikely that pedestrian and cycle access on the Wind Farm 
access tracks could be accommodated.  However, much of the access tracks will be 
newly constructed and as such the Wind Farm will not impact on the current activities 
of walkers and cyclists.  Some track will be upgraded for use by the wind farm and in 
these locations restrictions will apply.  This upgraded track forms a small part of the 
resource available locally for walkers and cyclists and as such the impact has been 
deemed not significant. 
During operation, temporary restrictions may be placed from time to time while 
maintenance activities are performed but these will be localised and short lived.  
Some sensitive bird species have been identified on the site and access to these 
areas will be discouraged at appropriate times to ensure the protection of these 
species.  Given the resource available locally and the level of current usage of the 
Development Area by walkers and cyclists the impact has been deemed not 
significant. 

14.4.1.5 Anglers 
Areas of use for fishing and routes to access Loch Nant lie outside those where 
restrictions on access are predicted.  Impact is therefore deemed not significant. 

14.5 MITIGATION 
The following mitigation measures are suggested to reduce the potential Minor Significant 
impacts described above.  The principle of the mitigation measures apply equally to the 
construction, operational and decommissioning phases of the Proposed Development. 

• Signage at entrances giving access information; 

• Restrictions kept to minimum duration and extent; 

• Diversions put in place to facilitate continued use where restrictions have to be put in place; 

• Construction traffic management – one way systems where possible and strictly enforced 
speed limits; 

• Training to enhance the level of awareness of construction and operational personnel to 
access requirements. 

14.6 RESIDUAL IMPACTS 
The mitigation measures, if effectively implemented, will result in residual effects that are deemed 
Not Significant. 

14.7 ENHANCEMENT 
GreenPower recognises the potential for enhanced recreational access to the Development Site 
and the value of the existing cycle route, which passes through the Site.  Within the context of the 
Proposed Development, GreenPower will seek to collaborate with the landowners, forest 
managers and other interested parties to facilitate responsible and safe public access to 
Development Site areas, enhance existing public access facilities generally and, if it is deemed 
appropriate, provide visitor facilities and interpretation for the Wind Farm. 

14.8 CONCLUSION 
It is predicted that after mitigation, the impacts on access for the lifetime of the Proposed 
Development are not significant.  Any access restrictions will be temporary, short lived and kept 
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to a minimal extent.  Information will be made readily available on any access restrictions to 
reduce disruption to receptor groups. 
Provision of enhancement measures are being considered to enhance access of the 
Development Site where these can be achieved without compromising operational requirements 
of the Wind Farm or land owners.  It is believed that during operation of the Wind Farm, access 
opportunities will be enhanced compared to the baseline. 
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15.1 INTRODUCTION 
It is predicted that Carraig Gheal Wind Farm will produce up to 220GW.h of electricity per 
annum.   
Given the way in which the electricity grid is operated in Scotland, it is most likely that 
generation from Carraig Gheal Wind Farm will displace the most expensive marginal fuel on 
the system.  Currently this is the coal-fired power station at Longannet. 
Scottish Power’s published figures for CO2 emissions from Longannet equate to emissions 
of 0.968 tonnes of CO2 per MW.h generated.  Based on the above assumptions, Carraig 
Gheal Wind Farm could displace as much as 213,000 tonnes of C02 per annum. 
In 2007 the British Electricity Trading and Transmission Arrangements, BETTA, will be 
introduced.  At this time it is difficult to determine how this will change the way in which 
generation is scheduled and what power source will be displaced.  Therefore, no estimate 
can be made of the likely CO2 displacement post the introduction of BETTA. 

15.2 PREDICTED ANNUAL GENERATION 
Carraig Gheal Wind Farm is predicted to operate at a capacity factor♦ of between 30% and 
35%.  At an installed capacity of 72MW, this gives a predicted annual output for Carraig 
Gheal Wind Farm of between 189.21GW.h and 220.75.GW.h.  The calculation is detailed 
below: 
 
Annual Electricity Generation = Rated Capacity x Hours in a year x Capacity Factor 
 
At 30% capacity factor      = 72 x 8760 x 0.30 
        = 189GW.h 
 
At 35% capacity factor     = 72 x 8760 x 0.35 
        = 220GW.h 

15.3 CALCULATING CO2 AVOIDANCE 
In calculating CO2 avoidance, it is necessary to consider what generation plant is most likely 
to be displaced by generation from Carraig Gheal Wind Farm. 
The Scottish electricity system consists of a range of generating plant with differing 
characteristics. Some technologies are considered to provide base load (such as nuclear 
power) as they cannot be controlled to meet fluctuations in demand. Other technology such 
as large hydro power can respond very rapidly to fluctuations in demand – or to changes in 
the commercial power markets. The decision as to which plant operates is based upon a 
complex set of decisions based on operating costs, “marginal cost” for generating an “extra” 
unit of electricity and available fuel (e.g. water levels in a hydro scheme, wind strength at a 
wind farm). It is therefore extremely difficult to define exactly which plant will be operating at 
any specific time in the future and even the mix of plant, which can vary from year to year. 

                                                      
♦ Capacity Factor: the capacity factor is a measure that indicates the ratio of the mean actual output 
of the generating station to its maximum theoretical output (assuming it operated at full rating 24 
hours a day, 7 days a week, all year). A capacity factor of 35% indicates that if all the output of the 
wind farm were averaged over the year it would be equivalent to a power station of 35% the 
capacity operating at full output all year. For renewable energy sources the capacity factor is a 
measure of the intermittent nature of the energy source. For a conventional fossil fuel power station 
it is a measure of the commercial decisions made in operating the station (it may be only operated 
when energy prices are high or when there is a shortage of power on the system) as well as the 
reliability of the power station. 
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In order to assess potential CO2 avoidance, this calculation takes the assumption that the 
electricity system seeks to operate in the most cost efficient way. That should generally 
mean that when generation increases from unpredictable sources, such as wind power, the 
system operator would seek to reduce output from the most expensive marginal station on 
the system. That is, they consider which plant can respond to the effective reduction in 
demand and select the most expensive to reduce output. 
Currently in Scotland the most expensive marginal power station on the system is 
considered to be the coal fired power station at Longannet. 
 
Scottish Power have quoted a figure for Longannet of 0.968 tonnes of CO2 per MW.h 
generated1.  Based on an equivalent generation as detailed above, Carraig Gheal is 
predicted to avoid between 183,161 and 213,688 tonnes of CO2 per year.  For ease a figure 
of 89,000 tonnes of CO2 will be used as the estimate.  The calculation is detailed below. 
 

Avoided CO2  = Electricity generated x Conversion Factor 
 
At 30% capacity factor = 189000 x 0.968 

= 183,000 tonnes CO2 /year 
 

At 35% capacity factor = 220 000 x 0.968 
= 213,000 tonnes CO2 /year 

15.4 CONCLUSION 
As argued in this Chapter, Carraig Gheal Wind Farm can make a contribution to reducing 
emissions.  The exact volume of reduction is difficult to determine and depends on a 
complex set of operating conditions.  However, it is estimated that Carraig Gheal will reduce 
UK emissions of CO2by up to 213,000 tonnes per annum. 
 
 
 
 
 

                                                      
1 Scottish Power Environmental Report 2001/2002 
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16.1 INTRODUCTION 
This Chapter takes extracts from all impact assessments and evaluations contained within this 
Environmental Statement: Main Report volume and summarises their critical results and 
conclusions. 
Reference should be made to Chapter 5, which addresses site selection and design alternatives. 
Inherent in the final Proposed Development design are numerous mitigation iterations reflecting 
issues raised in relation to the topics considered within this Environmental Statement. 

16.2 SUMMARY OF ENVIRONMENTAL ASSESSMENT CONCLUSIONS 

16.2.1 Vegetation and Flora Impact Assessment 

The impact assessment reported in Chapter 6 was based on field surveys using the 
National Vegetation Classification and appraised the vegetation communities and flora 
according to their conservation importance, assessed the potential impacts and defined 
recommendations for mitigation.  

The surveys confirmed the presence within the Study Site of the following vegetation types 
listed on Annex 1 of the EU Directive on the Conservation of Natural Habitats and Wild 
Fauna and Flora (92/43/EEC): 

• Blanket Bog (active only) (NVC communities M15, M17); 
• Species-rich Nardus grassland in upland areas (NVC community CG10); 
• Limestone Pavements (NVC community CG10),  
• Dry Heath (NVC communities H10, H21); 
• Northern Atlantic Wet Heath with Erica tetralix (NVC community M15); 
• Alkaline Fen (NVC community M10); 
• Oligotrophic waters containing very few minerals of Atlantic sandy plains with 

amphibious vegetation: Lobelia, Littorella and Isoetes (NVC community A22); 
• Dystrophic lakes (NVC communities M1 and M3); 
• Old oak woods with Ilex and Blechnum in the British Isles (NVC community W17). 

Based on the quality, extent and condition evaluated during the field surveys it was 
assessed that no habitats of International Value or National Value were confirmed within 
the Study Site. However, the Limestone Pavement (NVC CG10a calcareous grassland) 
associated with the limestone pavement formation was assessed to be of Regional Value. 
The remaining types listed above are considered to be of High Local Value. 

The assessment also determined that the Study Site supports a number of plant species 
that are Locally Notable, Locally Scarce and Nationally Scarce, including: Intermediate 
Bladderwort Utricularia intermedia, Water Lobelia Lobelia dortmanna, Melancholy Thistle 
Cirsium heterophyllum (C. helenoides), Yellow Water-lily Nuphar lutea, Marsh Hawk’s-
beard Crepis paludosa, Marsh Ragwort Senecio aquaticus, Oak Fern Gymnocarpium 
dryopteris, Bitter Vetch Lathyrus montanus, Alpine Clubmoss Diphasiastrum alpinum, 
Sphagnum magellanicum, Lesser Bladderwort Utricularia minor, Mountain Everlasting 
Antennaria dioica, Floating Bur-reed Sparganium angustifolium, White Water-lily 
Nymphaea alba, Juniper Juniperus communis, Marsh Cinquefoil Potentilla palustris, 
Slender Sedge Carex lasiocarpa, Stone Bramble Rubus saxatile, Yellow Saxifrage 
Saxifraga aizoides, Northern Bedstraw Galium boreale, Water Avens Geum rivale, Mossy 
Saxifrage Saxifraga hypnoides, Green Spleenwort Asplenium viride, Alpine Meadow-rue 
Thalictrum alpinum, Early Purple Orchid Orchis mascula, Carnation Sedge Carex flacca, 
Brittle Bladder Fern Cystopteris fragilis, Hart’s-tongue Fern Asplenium scolopendrium, 
Lesser Twayblade Listera cordata, Sphagnum imbricatum, Bog Sedge Carex limosa, Least 
Bur-reed Sparganium minimum, Great Sundew Drosera anglica, Hairy Rock-cress Arabis 
hirsuta, Meadow Oat-grass Avenula pratensis, Nodding Melick Melica nutans and Bog 
Orchid Hammarbya paludosa. 
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The assessment determined vegetation types which have a high sensitivity to potential 
impacts from turbine locations and access tracks, namely: Blanket Bog (active only) (M17), 
Dystrophic lakes (M1 and M3); Species-rich Nardus grassland in upland areas (CG10) and 
Limestone Pavements (CG10) and Alkaline Fen (M10). 

The proposed wind farm could result in the following key impacts:  

• Potentially low impacts due to permanent direct loss of habitats to the footprint of 
the turbines and access tracks; 

• Potentially low - moderate impacts due to temporary direct loss of habitats in the 
construction area beyond the footprint of the turbines and access tracks; 

• Potentially moderate impacts due to permanent indirect impacts through alterations 
to hydrology;  

• Potentially moderate impacts due to temporary indirect impacts from construction; 
• Potentially moderate impacts on habitats/flora due to decommissioning impacts. 

Mitigation measures are recommended to reduce the residual significance to low levels. 
These are: 

• An Environment Management Plan should be implemented to ensure appropriate 
restoration of habitats affected by construction and enhanced management of 
existing habitats as compensation; 

• An Ecological Watching Brief should be undertaken throughout the construction 
phase; 

• A number of specific mitigation measures should be carried out, as prescribed in 
Chapter 6 and summarised in Appendix 5b:  Schedule of Environmental 
Commitments. 

All residual effects are regarded as not significant. 

16.2.2 Protected Mammals Impact Assessment 

The impact assessment reported in Chapter 7 considered the potential for the Wind Farm 
to have effects on the following protected mammal species:  

• Otter Lutra lutra; 
• Water Vole Arvicola terrestris; 
• Badger Meles meles; 
• Pine Marten Martes martes; 
• Wildcat Felis silvestris; 
• Red Squirrel Sciurus vulgaris; 
• Bats (All species). 

The only protected mammal species whose presence was confirmed (from desktop 
assessment and during field surveys) within the Study Site was Otter. Evidence in the form 
of two spraints were recorded on the shore of the un-named loch south of Ban Lon (Grid 
Ref NM 97448 19741), approximately 80m from the nearest proposed turbine.  No resting 
up sites were confirmed in the vicinity of this loch, and significance of impacts on this 
species are considered to be mostly negligible to low.  One moderate impact significance, 
before mitigation, is predicted in relation to possible pollution to watercourses. 

Potentially suitable habitat for Water Vole was confirmed at two watercourse locations, 
namely the Allt na Maoile and Allt Gleann na h Airigh. However, the presence of this 
species was not confirmed.  A potentially moderate impact significance on the potential loss 
of habitat has been identified where the access track runs parallel with the Allt na Maoile 
and Allt Gleann na h Airigh. 

A low impact significance is predicted for all other mammals listed above. 
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The assessment put forward key recommendations to facilitate implementation of mitigation 
measures. These are: 

• An Environment Management Plan should be implemented to create positive 
habitat enhancement; 

• A Site Environmental Management Procedure should be in place during the 
construction and operational phases; 

• An Ecological Watching Brief should be undertaken throughout the construction 
phase; 

• A Pre-Construction Survey should be undertaken for Water Vole in Potentially 
Sensitive Areas; 

• A number of specific mitigation measures should be carried out, as prescribed in 
Chapter 7 and summarised in Appendix 5b:  Schedule of Environmental 
Commitments; 

•  Appropriate consideration should be given to protected mammal species during 
decommissioning of the site or should the turbines be replaced following the end of 
their operational lifetime. 

It is predicted that, after mitigation, the proposed Carraig Gheal Wind Farm will not have 
any significant effect on protected mammal species.  

16.2.3 Ornithology Impact Assessment 

The assessment presented in Chapter 8 considered species listed in Schedule 1 (Wildlife 
and Countryside Act 1981) and Annex 1 (EU Birds Directive), rare or vulnerable migratory 
species, migratory species that warrant special consideration, species occurring at the site 
in regionally or nationally important numbers and species protected under the Wildlife and 
Countryside Act, 1981 (as amended). 

The field surveys and desk-top assessment concluded that the key species for which there 
was potential for significant effects from the wind farm were: 

• Merlin; 
• Red throated diver; 
• Golden eagle; 
• Golden plover.  

The assessment determined that all (pre-mitigation) direct impacts during construction that 
would result in habitat loss for the key species or to habitat assemblages will be of low or 
negligible significance. 

The assessment determined that the location of turbines and access tracks was very 
important to avoid the potential for moderate to high magnitude impacts to key species from 
direct disturbance during construction and operation. The final proposed layout has 
accommodated layout changes to reflect these sensitivities. 

The assessment determined that all pre-mitigation impacts from operational activities would 
potentially be significant for Red-throated Diver and Merlin arising from potential 
disturbance at certain times of the year. The assessment determined that pre-mitigation 
impacts from operational activities would be not significant for Golden Eagle and Golden 
Plover. 

The operational activities are predicted to have the potential for non-significant effects on 
the other species. 

The assessment put forward key recommendations to facilitate implementation of mitigation 
measures: 

• The site design has incorporated set back distances, constraint areas and micro-
siting to avoid impacts on key features and key areas. 

A Site Environmental Management Procedure to be in place during construction and 
operational phases. The Procedure should incorporate: 
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• A pre-construction (or early in breeding period if construction already commenced) 
survey to identify locations of sensitive nesting species; 

• A programme if timing of works to ensure nesting species are not disturbed; 
• A procedure for site work in the vicinity of active bird nest sites. All works should be 

excluded in the area and specialist advice sought, including SNH, to determine 
suitable set-backs or buffer zones; 

• A procedure to ensure all site workers are inducted in relation to ecological 
requirements, that includes the sensitivity to pollution and procedures to avoid 
these potential effects; 

• An Ecological Watching Brief to ensure flexibility and due consideration is given to 
ecological requirements throughout the construction phase. 

A Land Management Plan should be implemented for the site, the main aim being to create 
positive habitat enhancement for the bird resource, with particular reference to key species. 
The Plan should be agreed with SNH and the landowners. This should include: 

• Habitat requirements for all key bird species should be considered with the aim of 
the enhancement of the structure and the diversity of habitats (e.g. base-rich 
grassland); 

•  Within the moorland areas, a diversity of age classes of heather should be aimed 
for in order to raise the live prey for raptors; 

• The carrion resource should be managed on and off site for the benefit of Golden 
Eagles; 

• Areas of native scrub and native woodland should be created; 
• Installation of artificial nest sites for divers should be explored along with predator 

control around water bodies.   

Long term monitoring is also recommended to assess the effectiveness of habitat 
enhancement on the bird resource and to monitor impacts of the wind farm on birds.  

It is suggested a full impact assessment and evaluation be undertaken, in accordance with 
legislation and best practice guidelines, at the time of decommissioning. The assessment 
stated it is considered the impact of any turbine removal is unlikely to be significant if 
suitable mitigation is put in place. 

On the assumption that all mitigation measures are followed, the assessment concluded 
that all residual impacts would be not significant. 

16.2.4 Hydrology Impact Assessment 

Chapter 9 presented a hydrological impact assessment on clear water streams, blanket 
peat, deep peat and wet peat mires and their associated biology and vegetation 
communities.  Consideration was also made of private water supplies for local properties.   

The assessment identified seven types of potential hydrological impacts during the 
construction phase of the project.  These relate to effects on stream water quantity and 
quality and their freshwater ecology, peat bog/mires and their vegetation communities, and 
the integrity of peat resources and the potential for construction activities to cause peat 
erosion and peat slides.  Private waters supplies are not predicted to be affected by the 
development.   

During construction, two types of impacts were assessed as being of potentially major 
significance and two impacts as of potentially moderate to major significance.  

The potentially major impacts were: 

• The potential for excavation activities to sever peat hydrological flows, resulting in 
alterations of the groundwater and stream flows; 

• The potential for the generation of sediments or accidental spills of fuels or 
chemicals to adversely affect stream water quality and hence adversely affect 
freshwater biology. 
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The potentially moderate to major impacts were: 

• the potential for excavation activities to cause soil and peat erosion; and 
• the potential for laydown of construction materials or excavated spoil on wet and 

deep peat to cause peat slides. 

No impacts were considered to be of major significance during the operational phase of the 
wind farm. 

During decommissioning of the wind farm, two impacts are rated as being of “moderate to 
major” significance.  These are the potential for excavation and removal of wind farm 
components to interrupt hydrological flows in peat and to alter groundwater conditions and 
stream water flows, as well as the potential for excavation of components to damage 
peatland and mire vegetation communities directly, possibly causing soil and peat erosion.  
The removal of stream crossing points, is unlikely to occur since it would be more 
damaging to remove these structures than to leave them in situ.  

A series of both generic and specific mitigation measures are prescribed in Section 9.7.   
These include working methods for carrying out construction works in hydrologically 
sensitive areas, specialised mitigation techniques such as in-stream sediment trapping and 
a rapid response plan for handling any adverse impacts to potable water supplies or 
accidents such as spillages of fuels. 

The generic mitigation measures, as described in Section 9.7.1, are: 

• Using the existing forestry track - to prevent the need for certain sections of 
road construction;  

• Re-routing of any new track and cable trench to completely avoid the impact; 
• Re-location of turbines to completely avoid the impact; 
• Choosing all new stream crossing points carefully to minimise any adverse effects 

on water quantity or quality; 
• Incorporation of design elements into track construction in marshy areas to 

ensure that there is free drainage and hydrological movement either through or 
beneath the track; 

• Designation and fencing-off of a buffer zone where tracks cross streams and 
where there is the need for track/culvert widening or reinforcement; 

• Ensuring the speedy completion of construction works taking place near 
hydrologically sensitive areas so that water flows and freshwater biology are 
affected for the minimum amount of time; 

• Ensuring that all materials (especially fuel oils) storage areas on site are 
adequately bunded and protected so that there can be no spillages or leaks; 

• Ensuring that a rapid response plan has been devised and will be implemented 
if there are any incidents such as spillages of contaminating materials. 
In addition to the above, a number of specific mitigation measures are described in 
Sections 9.7.2 to 9.7.8 and summarised in Appendix 5b:  Schedule of Environmental 
Commitments.  These relate to specific activities and locations where potentially 
significant impacts could occur. 
The assessment concludes that the proposed mitigation measures adequately 
reduce all identified hydrological impacts in all three phases of the project, to a level 
of minor or lower, which are therefore considered not to be significant effects.   

16.2.5 Landscape and Visual Impact Assessment 

The assessment reported in Chapter 10 established that the proposed wind farm would be 
located within the Craggy Uplands Landscape Character Type (LCT) within an area 
identified by SNH to be of low sensitivity for wind farm development.  The area is also 
identified as a ‘Preferred Area’ for wind farm development in Argyll and Bute Council’s 
Approved Structure Plan.  The assessment noted the importance of woodland and forestry 
within the Loch Awe area to the maintenance of landscape capacity for wind farm 
development.  
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The assessment identified that landscape and visual effects were considered during project 
design and that the site layout had been optimised from the assessment viewpoints which 
included the south eastern shoreline of Loch Awe, mountain summits (e.g. Ben Cruachan) 
and elevated areas within the Craggy Uplands LCT.   

The assessment identified that wind farm development was already likely to become a 
characteristic element of the Craggy Uplands (Beinn Ghlas Wind Farm exists and An 
Suidhe Wind Farm is consented).  This was predicted to be likely to lead to the sub-division 
of the LCT into areas of Craggy Upland and areas of Craggy Upland with Wind Farm and 
Forest.  Consent for the proposed Inverliever Wind Farm was predicted to lead to greater 
dispersal of wind farm development and a strengthening of the subdivision of the LCT.  
This dispersal and LCT subdivision was less likely to be reinforced by the Proposed Carraig 
Gheal site due to its relative proximity to Beinn Ghlas. 

The assessment concluded that there was a rationale for broad scale landscape 
management that sought to cluster or concentrate the modification of landscape character 
to areas where the semi-natural characteristics had already been diluted by previous 
development and landuse.  The Carraig Gheal Wind Farm could therefore be comfortably 
accommodated within the scale and character of the existing landscape, bringing about an 
acceptable evolution or change to the Craggy Uplands LCT and the associated landscape 
effects would not be significant. 

The assessment concluded that there would be no significant landscape effects on 
designated landscapes including the Loch Lomond and the Trossachs National Park, 
National Scenic Areas, Historic Gardens and Designed Landscapes, regionally designated 
AGLV’s and ALLI’s that were within the LVIA Study Area. 

The assessment identified that views of the ground based construction activity would be 
largely contained by the undulating topography within the Craggy Uplands LCT and that the 
associated access tracks and site substation (which would be subject to sensitive detail 
design) would not be widely visible.  There would be no view of these activities from the 
nearest residential properties at Musdale, Lower Fernoch and Inverinan, though from 
distant views (over 10km) of the site, activity would be possibly discernible including from 
viewpoints such as the Dalmally Monument and Ben Cruachan.  Overall due to the 
distance and the temporary nature of the works, the assessment concluded that there 
would be no significant visual effects of construction. 

The assessment has concluded that there could be significant visual effects on two 
properties (Balliemeanoch Farm and Oaklea both at ~4.7 km distance) though considered 
that these would not adversely affect the visual amenity of their residents or the setting of 
these properties overall.  The assessment considered that further properties (approx 6 in  
number) between Balliemeanoch, and Blarghour would have an oblique or partly screened 
view of the development but that this was not a significant visual effect. 

The assessment concluded that there would be no significant visual effects on settlements 
within the LVIA Study Area as a result of a combination of their distance to the turbines and 
the extent of the intervening screening provided by landform or vegetation. 

The assessment identified that glimpse and intermittent views of turbines or blade tips may 
be possible from a number of roads within the LVIA Study Area.  The assessment 
concluded that, with the exception of a short section (~0.6km between Blarghour and 
Balliemeanoch) along the B840 alongside Loch Awe, there would be no significant visual 
effect on people (receptors) travelling along road or rail transport routes. 

The assessment identified the potential for the proposed Carraig Gheal Wind Farm to be 
visible to recreational and tourist receptors at a range of locations but concluded that 
significant visual effects would be restricted to a small number of viewpoint locations, 
notably at Loch Nant, Portsonachan and Blarghour.  The assessment went on to conclude 
that considering the scale and visual composition of the wind farm, the type of effect should 
not automatically be considered as negative, and included some positive compositional 
features, which would add a new focus or feature to the view, without competing with the 
existing views. 
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16.2.6 Cumulative Landscape and Visual Impact Assessment 

The cumulative visual assessment within Chapter 10 has identified that visual effects 
would, or already occur within the area at limited locations arising from other wind farms.  
These comprise: 

• Beinn Ghlas Wind Farm – significant visibility from Loch Nant; 
• Carraig Gheal Wind Farm – potentially significant visibility from Loch Nant, 

Portsonachan Hotel, and intermittent locations along the B840 and waters edge 
between Balliemeanoch and Blarghour; 

• Inverliever Wind Farm - potentially significant visibility from Loch Avich and 
intermittent locations along the B840 and waters edge between Eredine and 
Balliemeanoch. 

The assessment has identified the potential for cumulative visual effects on residents to be 
largely restricted to properties along the B840 between Eredine and Balliemeanoch.  In 
most cases the views would be successive rather than simultaneous and the cumulative 
visual effects were concluded not to be significant. 

The assessment identified the potential for sequential cumulative visual effects on the 
southern shoreline of Loch Awe (affecting ~ 9.8km out of the total ~47km of the combined 
route of the A819 / B840), though the visibility of wind farms (potentially of Inverliever, 
Beinn Ghlas and Carraig Gheal) would be reduced due to high levels of tree screening.  
The assessment concluded that this was not significant and that the potentially significant 
cumulative visual effects in association with the proposed Carraig Gheal Wind Farm would 
be absorbed within the wider environs and visual experience of Loch Awe.  

The assessment concluded that there would be no significant cumulative visual effects of 
Carraig Gheal with the An Suidhe and Clachan Flats Wind Farms, with cumulative visibility 
limited to mountain summits and upper slopes at some distance.  It also concluded that 
there would not be a significant cumulative effect with Carraig Gheal and Cruach Mhor due 
to very little cumulative visibility. 

The assessment concluded that the overall effect in the Craggy Uplands LCT would be a 
modern landscape with small and medium clusters of wind farm development, generally 
well sited and located within the landscape setting of the area and as such not exceeding 
the landscape and visual capacity for wind farm development.  It concluded that cumulative 
visual effects associated with other wind farms would be largely contained within separate 
Regional Landscape Character Area’s and would not be significant.  It also concluded that 
effects on views from popular mountain summits, although potentially including a number of 
wind farm developments, would not be significant, principally due to the intervening 
distance.  

The assessments concluded overall that the Carraig Gheal Wind Farm would be located 
within the Craggy Uplands LCT, which has a recognised capacity for wind farm 
development.  The Wind Farm would occupy an undistinguished area of a non-designated 
landscape character presenting a simple composition, and appearing as a new feature or 
visual focus, set within a broad and simple landscape.  The overall landscape effects were 
concluded to be acceptable, the Wind Farm would be comfortably accommodated within 
the scale and character of the existing forest, bringing about an acceptable evolution or 
change that would be permanent, but ultimately reversible.  Significant visual effects would 
be limited to two properties, but would not adversely affect the visual amenity of their 
residents or the setting of these properties overall, and to recreational viewpoints at Loch 
Nant, Portsonachan, Blarghour and intermittent locations along the B840 and waters edge 
between Balliemeanoch and Blarghour.  The significant effects were considered unlikely to 
be negative and more probably neutral. 

16.2.7 Archaeology and Cultural Heritage Impact Assessment 

The assessment reported in Chapter 11 has identified that the design measures 
incorporated in the Wind Farm layout have minimised any direct effects on features of 
cultural heritage interest.  As a result of this, it is predicted that there will be no direct 
effects on known features as a result of the proposed development.   
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The assessment concludes that there is some limited potential for the presence of further 
archaeological remains, not previously identified within the site.  However, given the small 
scale of intrusive works, archaeological monitoring (commonly referred to as an 
archaeological 'watching brief') would enable identification of archaeological remains and 
their preservation by record.  This would be expected to represent adequate mitigation of 
any such loss. 

The assessment has identified only limited indirect effects on the setting of scheduled 
monuments within the vicinity of the site.  Most of the scheduled monuments from which 
the site will be visible are alongside Loch Awe, and the settings of these are principally 
defined by the Loch and it's shore.  There may be further, minor indirect effects on more 
distant scheduled monuments though these will be limited by distance, topography and 
interposing vegetation and are not considered to be significant.  

The assessment concludes remaining effects, especially on Scheduled Monuments, should 
be seen in the context of a landscape that has changed considerably since that 
contemporary to many of these monuments.  The key consideration is that such effects are 
temporary and reversible, subject to eventual decommissioning of the Wind Farm. 

16.2.8 Noise Impact Assessment 

The assessment reported in Chapter 12 compared the predicted turbine noise levels with 
the ‘simplified’ criterion of 35 dB LA90 for wind speeds of up to 10 m/s (measured on site at 
10 metre height).  

This criterion was found not to be exceeded at any existing residential location. 

The assessment noted that the manufacturer of any turbines to be installed on the site will 
be required to guarantee that any tonal components in the noise will be below the level at 
which a correction or ‘penalty’ is required under the ETSU-R-97 assessment methodology. 

Noise conditions should be based on not exceeding this simplified criterion including any 
tonal penalty required in practice. 

The assessment established that the level of any infra-sonic components in the noise will 
be significantly below perception thresholds and that there is no reliable of evidence of any 
physiological or psychological effects of infra-sound below this threshold.  Overall, 
therefore, the noise impact assessment concluded that there were predicted to be no 
significant noise impacts. 

16.2.9 Infrastructure and Telecommunications 

The evaluation in Chapter 13 states that, as a result of the Proposed Development, there 
are no predicted significant effects on infrastructure and telecommunications. 

The evaluation states that there are no predicted significant effects at any properties due to 
shadow flicker due to the separation distances between the Proposed Development and 
the nearest dwellings. 

The evaluation of effects on other infrastructure and telecommunications was based on 
responses to a consultation process. Responses deemed the Proposed Development to be 
unconstrained with respect to telecommunications and infrastructure. 

Overall, therefore, there are predicted to be no significant effects from the Proposed 
Development on infrastructure and telecommunications. 

16.2.10 Access 

Given the low level of Site usage by any receptor group, Chapter 14 concludes there to be 
no predicted significant effects for these receptor groups.  Where access restrictions will be 
present, mainly during the construction phase of the project, diversions will be put in place 
and remain for the minimum duration. Information will be made readily available on any 
access restrictions to reduce disruption to receptor groups. 
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16.2.11 Emissions 

The evaluation stated that Carraig Gheal Wind Farm can make a contribution to reducing 
emissions.  The evaluation noted that the exact volume of reduction is difficult to determine 
and depends on a complex set of operating conditions.  However the evaluation 
determined that Carraig Gheal is likely to reduce UK emissions of CO2 by up to 213,000 
tonnes per annum during its operational lifetime. 

16.3 POTENTIAL AND RESIDUAL EFFECTS AND SUGGESTED MITIGATION 
The table in Appendix 5b summarises, for all assessments and evaluations, the potential effects 
before mitigation, suggested mitigation measures and residual effects after mitigation is 
implemented. 
It is concluded that the only significant residual effects post-mitigation are visual in nature.  
Significant visual effects would be limited to two properties (Balliemeanoch Farm and Oaklea 
~4.7 km distance), but would not adversely affect the visual amenity of their residents or the 
setting of these properties overall, and to recreational viewpoints at Loch Nant, Portsonachan, 
Blarghour and intermittent locations along the B840 and waters edge between Balliemeanoch 
and Blarghour.  The significant effects were considered unlikely to be negative and more 
probably neutral. 
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17.1 INTRODUCTION 
This Chapter addresses mitigation in respect of two aspects of the Proposed Development. The 
first aspect relates to design evolution wherein mitigation is an integral part. The stages of design 
evolution that gave rise to the final Proposed Development design are detailed in Chapter 5 of 
this volume.  
The second aspect of the Proposed Development for which mitigation is addressed relates to 
those mitigation measures that are a response to the suggested measures made by each of the 
environmental consultants in their respective assessments and evaluations within this 
Environmental Statement. This Chapter summarises these in the form of a Schedule of 
Environmental Commitments. 
There are three types of activity designed to avoid, reduce or offset environmental impacts that 
are broadly called mitigation. The first, acts through avoidance of impacts by, for example, 
altering project design details in such a way as to avoid sensitive areas. The second, mitigation, 
reduces the level of impacts through procedural or design improvements in such a way as to 
effectively minimise their level of significance. The third provides compensation for and 
counterbalances potential harm through provision of environmental improvements commensurate 
to the harm caused.  
A special type of environmental improvement - enhancement for its own sake - though not strictly 
a type of mitigation is nevertheless appropriately addressed at the end of this Chapter. 

17.2 MITIGATION INHERENT IN PROPOSED DEVELOPMENT DESIGN 

17.2.1 Summary of Mitigation Inherent in Proposed Development Design 

The mitigation adopted during the various stages of the design evolution process is 
described in detail in Chapter 5 of this volume and in Appendix 5a.  It may be summarised 
as follows; 

• Preferential route selection for tracks to avoid vegetation and flora and hydrology 
sensitivities and track design to minimise impacts where sensitivities are 
encountered; 

• Preferential route selection for tracks to avoid mammal, ornithology and 
archaeology sensitivities; 

• Preferential location selection for turbines and other site infrastructure on mammal, 
vegetation and flora, ornithology, hydrology, and archaeology sensitivities; 

• Preferential location selection for turbines to maintain sufficient separation from 
residences not to produce a noise nuisance; 

• Movement back from edge of plateau at north and eastern edges and avoidance of 
more prominent peaks to reduce visibility to Loch Nant and Loch Awe to minimise 
visibility from closest residential receptors. 

17.3 SCHEDULE OF ENVIRONMENTAL COMMITMENTS 

17.3.1 Summary Schedule of Environmental Commitments 

The table in Appendix 5b summarises the mitigation measures suggested by the 
independent consultants in each of the respective assessments and evaluations within this 
Environmental Statement.  These measures, with the commitment from GreenPower to their 
implementation, constitute a Schedule of Environmental Commitments 

17.3.2 Detailed Schedule of Environmental Commitments 

17.3.2.1 Land Management Plan 
With the introduction of Carraig Gheal Wind Farm into the environment of the 
Development Site a number of land management challenges arise. It is therefore 
proposed that, in place of a range of separate but related management plans, an 
integrated “Land Management Plan” is adopted. 
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This Land Management Plan will have various functions and objectives. Of primary 
importance for the successful implementation of the Plan is that it manages the 
operational needs of the wind farm and the landowners in conjunction with managing 
any environmental needs. 
It is proposed that a Land Management Plan will be put in place prior to 
commencement of the construction of the wind farm. The Land Management Plan is 
intended to integrate the management needs related to: 

• Environmental management; 

• Pre and post construction ecological monitoring; 

• Access and recreational management. 

The key land management objectives for the operation of the Wind Farm are: 

• Maximising the efficiency of electricity generation, through procuring clean 
undisturbed air flow to the turbines; 

• Meeting the continuing farming needs of the landowner; 

• Minimising the construction and operation impacts upon the nature 
conservation value of the Site; 

• Maintaining a positive aesthetic setting for the wind farm and its 
infrastructure; 

• An over-riding requirement to maintaining the health and safety of all site 
personnel, visitors and members of the public at all times. 

A number of outline key nature conservation land management objectives have been 
identified including: 

• Maintaining and enhancing the heather moorland as a habitat of 
conservation value and as a host habitat for species of conservation value; 

• Maintaining the habitat of the open water bodies to maintain and enhance 
their habitat value for breeding and foraging birds of conservation value; 

• Ensuring the continued and where possible enhanced breeding success of 
key bird species. 

Several of the mitigation measures in Appendix 5b indicate a requirement for 
inclusion in the Land Management Plan.  GreenPower is committed to their inclusion 
in the Land Management Plan. 

17.3.2.2 Site Environmental Management Procedures 
The Site Environmental Management Procedures will provide details relating to the 
construction, operation and decommissioning of Carraig Gheal Wind Farm.  It will 
incorporate the mitigation to minimise specific impacts identified in the environmental 
impact assessments and as required by statutory obligations or planning conditions 
and agreements.  GreenPower is committed to incorporating all those mitigation 
measures indicated in Appendix 5b to its Site Environmental Management 
Procedures. 

17.3.2.3 Ecological Watching Brief 
An ecological watching brief will be required during the construction of the wind farm. 
GreenPower is committed to retaining an independent ecologist to ensure that the 
commitments of GreenPower are met by its staff and contractors whilst constructing 
the Carraig Gheal Wind Farm. 

17.3.2.4 Ecology: Specific Mitigations Plans 
A number of mitigation proposals have been put forward by the ecological 
consultants. In collaboration with the landowner, GreenPower seeks, within the Land 
Management Plan, to adopt appropriate long term environmental management of the 
Wind Farm to enhance conservation value. In part this will be achieved through 
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careful design, construction and operation of the wind farm and in part through 
specific habitat measures. 

17.3.2.5 Archaeological Watching Brief 
GreenPower is committed to minimising the disturbance to any archaeological 
resource on the Development Site. In addition to adopting safeguarding plans to 
identify, demarcate and protect known resource, an archaeological watching brief will 
be employed to review construction progress and to deal with any archaeological 
remains identified during construction – either through preservation in situ (re-design 
of the project) or preservation by record. 

17.3.2.6 Condition Relating to Noise 
GreenPower is committed to ensuring that the Carraig Gheal Wind Farm does not 
cause a noise nuisance. In the event that any noise nuisance is identified, 
GreenPower will work with the Environmental Health Officer to identify and 
implement measures to mitigate against the noise effects. Such mitigation could 
include a noise management programme to achieve lower sound levels for certain 
wind speeds and directions. 
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18.1 INTRODUCTION 
This Chapter draws together overall conclusions from the results and conclusions of the 
assessments, evaluations and other considerations contained within this Environmental 
Statement.  
The Chapter firstly considers the Carraig Gheal Wind Farm Environmental Statement in respect 
of EIA regulatory compliance. The Chapter then considers the mitigation inherent in the Proposed 
Development design, the potential significant environmental effects that may arise from the 
Proposed Development, the suggested mitigation measures from the respective assessments 
and evaluations and the Schedule of Environmental Commitments, which address these 
suggested mitigation measures. The Chapter then considers the residual environmental effects 
arising when the Proposed Development is developed in accordance with the Schedule of 
Environmental Commitments. Finally, the Chapter considers the positive enhancement measures 
included in the Schedule of Environmental Commitments, the positive environmental effects that 
will accrue as a result of these and the other benefits that will accrue from the Proposed 
Development. 

18.2 REGULATORY COMPLIANCE 
This Environmental Statement constitutes a full and comprehensive description of the physical 
characteristics, size and design of the Proposed Development and the landuse requirements 
during the construction and operational phases. It provides information on potential emissions 
and evaluates the potential of the Proposed Development to reduce carbon dioxide harmful to the 
global environment. Potentially sensitive receptors are identified and a comprehensive and 
detailed appraisals of likely significant environmental effects described. Mitigation measures are 
addressed in depth and methodological limitations acknowledged. The results and conclusions 
are described in a Non-Technical Summary. 
It is concluded that this Environmental Statement fully complies with the 2000 Regulations, 
specifically Regulations 9 and Schedule 4. 

18.3 MITIGATION INHERENT IN PROPOSED DEVELOPMENT DESIGN 
Chapter 5 of this volume of the Environmental Statement details the design process, reflecting 
this in four stages. Due to the practical limitations of textual space only a brief indication of the full 
extent of this complex process has been provided. From the earliest stages of project 
development the sensitivities identified by the various assessments and evaluations reported 
within this volume have informed project design. As the design process progressed these 
sensitivities became increasingly important in defining the overall project layout.  
It is concluded that the Proposed Development design has been arrived at with due consideration 
for potential environmental effects. The final project design embodies a range of measures to 
avoid or reduce impacts on sensitive receptors. Inherently, it represents a very high standard of 
development design, and addresses the various environmental sensitivities represented within 
this Environmental Statement. 

18.4 POTENTIAL EFFECTS AND SUGGESTED FURTHER MITIGATION 

18.4.1 Potential Effects from the Proposed Development 

Chapters 6-15 of this volume of the Environmental Statement detail the various 
assessments and evaluations of the environmental impacts that may arise from the 
Proposed Development. These pre-mitigation potential effects are summarised in Chapter 
16 of this volume. 

18.4.2 Suggested Further Mitigation Measures as Applied to Potential Effects 

In addition to assessing potential effects the assessments and evaluations of Chapters 6-
15 of this volume also put forward various further mitigation measures aiming to mitigate 
impacts by avoiding, minimising or compensating for them during the course of Proposed 
Development construction, operation and decommissioning. These suggested mitigation 
measures are summarised in Chapter 17 of this volume. 
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18.4.3 Residual Effects 

It is concluded that the only significant residual effects post-mitigation are visual in nature.  
Significant visual effects would be limited to two properties (Balliemeanoch Farm and 
Oaklea ~4.7 km distance), but would not adversely affect the visual amenity of their 
residents or the setting of these properties overall, and to recreational viewpoints at Loch 
Nant, Portsonachan, Blarghour and intermittent locations along the B840 and waters edge 
between Balliemeanoch and Blarghour.  The significant effects were considered unlikely to 
be negative and more probably neutral. 

18.5 SCHEDULE OF ENVIRONMENTAL COMMITMENTS 
Chapter 17 of this volume of the Environmental Statement summarises the suggested further 
mitigation measures from the various assessments and evaluations contained within this volume. 
This Chapter also provides a summary and more detailed Schedule of Environmental 
Commitments. This Schedule represents a proactive response to the suggested further mitigation 
measures. 
It is concluded that the Schedule of Environmental Commitments will facilitate the implementation 
of the suggested further mitigation measures and as a consequence the residual impacts from 
the Proposed Development will be reduced to the level as indicated in Section 18.4.3 above. 

18.6 ENVIRONMENTAL ENHANCEMENTS AND OTHER BENEFITS 

18.6.1 Enhancement from a Schedule of Environmental Commitments 

The Schedule of Environmental Commitments in Chapter 17 of this volume of the 
Environmental Statement also contains a number of environmental enhancements. This 
represents a further and progressive response to the challenges inherent in delivering good 
development design. Such challenges are considered in Chapter 4 and the mitigation 
inherent in the design of the Proposed Development is addressed in Chapter 5 of this 
volume. 

The Schedule of Environmental Commitments goes beyond merely mitigating negative 
environmental impacts. It represents GreenPower’s commitment to achieving positive 
environmental gain. 

It is concluded that implementation of the Schedule of Environmental Commitments will 
ensure that positive environmental gain is integral to the Proposed Development. 

18.6.2 Environmental Gain Through Greenhouse Gas Reduction 

Chapter 15 considers the challenge of mitigating global climate change. The evaluation 
demonstrates that there will be positive gain through greenhouse gas emission reductions 
as a result of increasing renewable energy electricity generation. 

It is concluded that the Proposed Development will provide positive gain through 
displacement of greenhouse emissions as a result of its operations. 

18.6.3 Other Benefits 

There are further benefits accruing from the Proposed Development that go beyond the 
scope of this Environmental Statement. Such benefits are detailed within the Needs and 
Benefits document. 

18.7 SUMMARY OF CONCLUSIONS 
Presented below is a summary of the overall conclusions of this Environmental Statement: 

• It is concluded that this Environmental Statement fully complies with the 2000 Regulations, 
specifically Regulations 9 and Schedule 4. 

• It is concluded that the Proposed Development design has been arrived at with due 
consideration for potential environmental effects. The final project design embodies a 
range of measures to avoid or reduce impacts on sensitive receptors.  Inherently, it 
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represents a very high standard of development design, and addresses the various 
environmental sensitivities represented within this Environmental Statement. 

• It is concluded that the only significant residual effects post-mitigation are visual in nature.  
Significant visual effects would be limited to two properties (Balliemeanoch Farm and 
Oaklea ~4.7 km distance), but would not adversely affect the visual amenity of their 
residents or the setting of these properties overall, and to recreational viewpoints at Loch 
Nant, Portsonachan, Blarghour and intermittent locations along the B840 and waters edge 
between Balliemeanoch and Blarghour.  The significant effects were considered unlikely to 
be negative and more probably neutral. 

• It is concluded that the Schedule of Environmental Commitments will facilitate the 
implementation of the suggested further mitigation measures and as a consequence the 
residual impacts from the Proposed Development will be reduced to the level as indicated 
in Section 18.4.3 above. 

• It is concluded that implementation of the Schedule of Environmental Commitments will 
ensure that positive environmental gain is integral to the Proposed Development. 

• It is concluded that the Proposed Development will provide positive gain through 
displacement of greenhouse emissions as a result of its operations. 

• It is concluded that benefits will accrue from the Proposed Development through provision 
of access and other similar provisions formulated within the Land Management Plan. It is 
concluded that other benefits, which go beyond the scope of this Environmental Statement 
will accrue from the Proposed Development. 

 
 




