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Preface 
This Environmental Statement (ES) has been prepared by Whirlwind Renewables in support of a 
planning application for consent to build and operate the proposed Achlachan 2 Win Farm, a 
three-turbine extension to the consented Achlachan Wind Farm.  The project would occupy 
land between the consented Achlachan project and the operational Causeymire wind farm 
to the south. 

Achlachan 2 largely occupies the footprint of the previously consented Causeymire Extension, 
planning consent for which expired in November 2013.   The previous Causeymire Extension 
also consisted of three wind turbines, was consented by Scottish Ministers under Section 36 of 
the Electricity Act in 2005, but was not constructed. 

The Achlachan 2 proposal effectively represents a revised iteration of the previous Causeymire 
Extension, with a redesign of the previously consented layout to better relate to the adjacent 
Causeymire and Achlachan projects.  

The ES comprises four volumes and a Non Technical Summary, as follows: 

 Non-Technical Summary - provides a summary of the information presented in 
Volume 1;  

 Volume 1:  Environmental Statement - (this document) is the full text of the 
Environmental Statement and contains full details of the environmental impact 
assessment that has been completed following the various technical assessments; 

 Volume 2: Figures - contains supporting figures supplementing the findings 
presented within Volume 1; 

 Volume 3: Landscape and Visual Figures – contains visualisations and other figures 
in support of Chapter 6: Landscape and Visual, to illustrate how the Achlachan 2 
project would appear, both on its own and in combination with other wind energy 
developments;  

 Volume 4: Technical Appendices 

The application and the full ES are available for inspection at The Highland Council planning 
offices in Inverness and Wick, and can also be viewed on the Council’s planning website. 

Copies of the ES can be requested from Whirlwind Renewables at the address given below 
(copies on CD-ROM will be provided free of charge; however, a charge will be made for hard 
copies to cover the cost of printing and postage). 

Whirlwind Renewables LLP 
The Media Centre 
7 Northumberland Street 
Huddersfield 
HD1 1RL 

Tel: 0845 257 1080 
Web: www.whirlwindrenewables.com 

COPYRIGHT:  The concepts and information contained in this document are the property of 
Whirlwind Renewables LLP. Use or copying of this document in whole or in part without the 
written permission of Whirlwind Renewables LLP constitutes an infringement of copyright. 
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1 Introduction 

1.1 Background 

1.1.1 The proposed Achlachan 2 Wind Farm is located on moorland at Mybster, centred at 
approximately ND 152 512. The site’s location is shown on Figure 1.1.  

1.1.2 The area is considered as being a landscape of low to medium sensitivity by SNH, 
within Zones 1 and 2 of their Strategic Locational Guidance for Windfarms1. This 
identifies areas with low to medium natural heritage sensitivity to wind farms where 
‘where wind turbines can be accommodated with appropriate scale, siting and 
design.’  

1.1.3 The site is located between the operational Causeymire Wind farm to the south and 
the consented Achlachan wind farm to the north.  The operational Causeymire wind 
farm consists of 21 turbines with a tip height of 100m and the consented Achlachan 
project consists of five turbines with a tip height of 110m. There are two other 
consented wind farm projects in the immediate area: the Bad á Cheò Wind Farm 
which comprises 13 turbines and situated west of the A9; and the 15 turbine Halsary 
wind farm situated east of the A9. Halsary received planning consent in October 2013 
and Bad á Cheò was consented on appeal in May 2014. 

1.1.4 This Environmental Statement (ES) accompanies an application for planning consent 
to construct and operate the three turbine Achlachan 2 Wind Farm, submitted to the 
Highland Council.  The project is henceforth referred to as the Achlachan 2 Wind 
Farm or the Achlachan Extension.  

1.2 The Landowner 

1.2.1 The site is owned by Innes Miller. Innes also owns the land where the Causeymire Wind 
Farm is located. As an avid wind energy enthusiast, he has long wanted to realise the 
additional three turbines that were consented in 2005 and never built. 

1.3 The Developer 

1.3.1 Whirlwind Renewables LLP (Whirlwind), the applicant, is an independent wind farm 
developer based in Huddersfield, West Yorkshire, which focuses on developing on-
shore wind energy schemes.  

1 “Strategic Locational Guidance for Onshore Wind Farms in Respect of the Natural Heritage: Policy 
Statement No 02/02”, SNH, March 2009. 
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1.3.2 Whirlwind is currently developing a number of wind energy developments across the 
UK. The closest Whirlwind sites to Achlachan and the Achlachan Extension are the 
two Wathegar Wind Farms. Wathegar Wind Farm was granted planning consent in 
May 2010 (five turbines of 2.05 megawatts (MW) each) and is now operating. The 
neighbouring Wathegar 2 Wind Farm (nine turbines, around 18 MW), received 
consent on 20th March 2012, and construction is programmed to commence in 
2016/2017.  

1.4 The Proposed Development 

1.4.1 Achlachan 2 is to be located on moorland at Mybster in the administrative area of 
Highland Council. The location is shown on the map at Figure 1.1. 

1.4.2 As stated above, the site of the proposed Achlachan 2 wind farm is located between 
the consented Achlachan and operating Causeymire wind farms. The site occupies 
an area of approximately 168Ha (incorporated by the red line boundary in Figure 1.2 
and Figure 1.3). The total area of land, which will be permanently occupied by 
structures and hard surfaces within this area will be approximately 0.99Ha 
(9,909.75m2). A breakdown of these areas is provided in Table 3.1. 

1.4.3 The layout of Achlachan 2 is shown in Figures 1.2 and 1.3. Each of the three turbines is 
expected to have a capacity of up to 2.5MW, with the project therefore having an 
overall generating capacity of up to around 7.5MW.The proposed wind turbines 
would be the same type and dimensions as those to be installed at Achlachan. Each 
wind turbine will have a maximum height to blade tip of 110m, although the exact 
turbine generating capacity and dimensions will depend upon the final specification 
of turbines used at Achlachan and Achlachan 2. The design of the candidate turbine 
is shown in Figure 4.1. 

1.4.4 The development will also comprise the following associated infrastructure, (further 
details of which are contained in Chapter 3: Project Description): 

 new on-site access tracks, totalling around 1,220m; and 

 underground cables. 

1.4.5 The wind farm will generate electricity for a period of up to 30 years after which time 
it will either be removed or the life of the wind farm may be extended (subject to a 
further grant of planning permission). 

1.4.6 Achlachan 2 will be connected to the local distribution network via the consented 
Achlachan electrical control building. Cables exporting power from each turbine will 
congregate at the electrical control building, which will house the switchgear and 
metering equipment. Connection from the consented Achlachan electrical control 
building to the local distribution network will be made via an underground cable 
connection into the existing 33 kilovolt (kV) network at the nearby Mybster substation. 
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1.5 The Consultation Process 

1.5.1 This ES has been prepared following consultation with the Highland Council, statutory 
consultees and other relevant consultees as detailed in Table 1.1 below. 
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Reason Consulted  Consultee 

Statutory Consultees Scottish Environment Protection Agency (SEPA) 

 Scottish Ministers  

 Scottish Natural Heritage (SNH) 

 Scottish Water 

 The Health and Safety Executive 

Archaeology and Cultural Heritage Caithness Archaeological Trust 

 Highland Council – Archaeology Unit 

 Historic Scotland 

Aviation Interests Civil Aviation Authority 

 Ministry of Defence: Defence Estates 

 National Air Traffic Services 

 Wick Airport 

Ecology Royal Society for the Protection of Birds 

 SNH 

Geotechnical Highland Council – TEC Services 

Landscape and Visual Matters Highland Council – Landscape  

 SNH 

Noise Highland Council – TEC Services 

Radio and Telecommunications Arqiva Services Limited 

 CSS Spectrum Management Services Limited 

 Joint Radio Company 

 Ofcom 

 Scottish & Southern Energy plc 

 T-Mobile 

Television reception  British Broadcasting Corporation 

Traffic and Transport Agents for Scottish Government – Trunk Roads 

 Highland Council – TEC Services 

Table 1.1 - List of Consultees 

1.5.2 As part of the wider consultation process, representatives of the applicant have 
personally visited or sent information to the following to introduce the proposed 
development: 

 representatives of Halkirk Community Council; and  
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 newsletters to all residents within 4km, whilst discussed with the majority of 
households within 2.5km of Achlachan 2.  

1.6 The Environmental Statement 

1.6.1 This Environmental Statement (ES) presents the findings of technical environmental 
studies carried out as part of an Environmental Impact Assessment (EIA) and 
accompanies a planning application for consent to construct and operate the 
Achlachan 2 Wind Farm to Highland Council.  

1.6.2 This ES and planning application have been submitted to the Highland Council for 
planning permission under the Town and Country Planning (Scotland) Act 1997. The 
project falls within Schedule 2 of the Environmental Impact Assessment (Scotland) 
Regulations 1999 (as amended) and as such an EIA of the proposed development 
has been undertaken. 

1.6.3 The EIA process is discussed further in Chapter 2: EIA and Design Evolution. 

1.7 Scoping Report 

1.7.1 The EIA Regulations provide that a person who is minded to make an EIA application 
may ask the relevant planning authority to provide a written opinion as to the 
information to be provided in the Environmental Statement. This is known as a 
"Scoping Opinion". 

1.7.2 Whirlwind submitted a request for a Scoping Opinion to Highland Council on 10 
October 2014, and the Council issued its Scoping Opinion on 24 November 2014. This 
is included in Appendix 3.1. 

1.7.3 Comments received from all consultees have been taken into account in the design, 
layout and progress of this project. Where relevant, further details of how the project 
has developed as a result of such comments are provided in each of the technical 
chapters. 

1.7.4 The bodies and organisations consulted by Highland Council as part of the scoping 
process are included in the list of consultees listed in Table 1.1. 

1.8 Approach and Expertise 

1.8.1 This ES has been project managed by Whirlwind, with technical input from a range of 
specialist consultants with expertise in wind farm developments. 

1.8.2 Whirlwind has provided input on the proposed development, the site selection 
process and any mitigation measures required to minimise any potential 
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environmental effects of the wind farm. The iterative site layout design process has 
been led by Whirlwind, but is the result of input from all parts of the project team. 

1.8.3 Whirlwind has adopted a multidisciplinary approach, appointing and managing a 
team of expert consultants to provide technical input. Table 1.2 below identifies the 
various areas of expertise required to carry out the EIA for Achlachan 2, together with 
the consultant responsible and the area in which they are based. 

 

Area of Expertise Consultant 

Landscape and Visual Assessment TEW 

Ecological Surveys ECUS 

Ecological Assessments ECUS 

Aviation Assessment TEW 

Heritage Assessment TEW 

Radio-communications TEW 

Noise Assessment Hayes McKenzie 

Community Consultation TEW 

Transport Assessment  TEW 

Hydrogeology ECUS 

Table 1.2 - The Project Team 
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12 Archaeology and Cultural Heritage 

12.1 Introduction 

12.1.1 This chapter of the ES provides an assessment of the cultural heritage assets on the 
proposed wind farm site and in the surrounding area, and the potential impact that 
the development may have on this resource.  This includes the potential impacts of 
the proposed wind farm upon the setting of cultural heritage assets. 

12.1.2 It is largely an updated version of the previous assessment of the neighbouring 
Achlachan project as the previous work encompassed the sites of both Achlachan 
and Achlachan 2. 

12.1.3 The construction and decommissioning phases of the proposed development have 
the potential to affect the significance of heritage assets through physical damage 
to their fabric, but may also lead to their protection and enhancement. The impacts 
may be direct, for instance where an asset is disturbed during ground-breaking works, 
or indirect, for example when changes in hydrology lead to waterlogged 
archaeological deposits becoming desiccated and degraded. 

12.1.4 During its operational phase, the proposed development may affect the significance 
of cultural heritage assets through changes in their setting. Such impacts will generally 
be visual but, in some instances, other factors such as noise or traffic activity and 
historic relationships may also need to be considered. 

12.1.5  The objectives of this assessment are to: 

 Describe the location, nature and extent of known heritage assets and 
areas of archaeological potential which may be affected by the proposed 
development;  

 Provide an assessment of the importance of these assets;  

 Assess the likely scale of any predicted impacts on the heritage resource 
posed by the development;  

 Outline suitable mitigation measures to avoid, reduce or offset any 
predicted significant adverse effects; and 

 Provide an assessment of any residual effects remaining after mitigation.  

12.1.6 For the purposes of this assessment cultural heritage assets have been defined as: 

 World Heritage Sites; 

 Scheduled Monuments; 

 Listed Buildings; 

 Conservation Areas; 
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 Inventory Parks and Gardens; and 

 Undesignated heritage assets that have significance because of their 
archaeological, architectural, artistic or historic interest. 

12.2 Site Description 

12.2.1 The application area covers an area of moorland, approximately 168ha in extent. 
The current proposal seeks consent to construct 3 turbines, construction/access tracks 
and associated services. The turbines are to be sited in the southern half of the 
application area, with access being taken directly from the consented Achlachan 
wind farm immediately to the north.  

12.3 Potential Impacts 

12.3.1 The development may affect the cultural heritage resource in the following ways: 

 Direct physical effects as a result of groundworks and plant movement; 

 Indirect physical effects resulting from changes in drainage; and 

 Direct setting effects resulting from visual intrusion. 

12.4 Methodology 

Legislation, Policy and Guidance 

12.4.1 This assessment has been undertaken with reference to relevant legislation, which 
includes Scottish Planning Policy, and local planning guidance relating to cultural 
heritage. An overview of relevant legislation and planning policy that have been 
consulted is provided below: 

Legislation 

12.4.2 The Ancient Monuments and Archaeological Areas Act 1979: Scheduled ancient 
monuments are sites of national importance that have been afforded legal 
protection under ‘The Ancient Monuments and Archaeological Areas Act 1979’. 
Historic Scotland works on behalf of the Scottish Ministers to compile, maintain and 
publish a schedule of these monuments. Any work directly affecting these sites can 
only be carried out with the consent of the Scottish Ministers, following guidance by 
Historic Scotland. 

12.4.3 The Listed Buildings and Conservation Areas) (Scotland) Act 1997 (as amended). The 
Act states that “the planning authority, in determining any application for planning 
permission for development that affects a listed building or its setting, is required to 
have special regard to the desirability of preserving the building, or its setting, or any 
features of special architectural or historic interest which it possesses.” (Section 59(1)) 
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National Policy & Guidance 

12.4.4 The Scottish Government’s planning policy in relation to Cultural Heritage is set out in 
paragraphs 135-151 of Scottish Planning Policy (SPP) (June 2014) which is further 
supported by the following documents: 

 Scottish Historic Environment Policy (SHEP) (December 2011) 

 Historic Environment Strategy for Scotland (March 2014) 

 Managing Change in the Historic Environment – Historic Scotland’s 
guidance note series (2010) 

 Planning Advice Note 2/2011: Planning and Archaeology (July 2011) 

 Planning Advice Note 71: Conservation Area Management 

 Scottish Historic Environment Databases 

12.4.5 The underlying aim of these policies and guidance documents is to manage 
development in such a way that the special character and values of the historic 
environment are preserved. The SPP provides guidance for the protection of the 
historic environment within the context of the planning system. It requires planning 
authorities to take into account planning policy and guidance regarding the historic 
environment when determining planning applications, and developers to do likewise 
when formulating development proposals. The SPP states that, in most cases, the 
historic environment can accommodate change that is sensitively managed without 
the loss of its special character, but in some instances this may not be possible. Where 
this is the case, planning decisions should be based on a clear understanding of the 
importance of the heritage asset. 

12.4.6 As part of its Managing Change series, Historic Scotland has issued a guidance 
document entitled ‘Setting’. This document provides very broad guidance regarding 
the setting of heritage assets, with little indication of how setting impacts should be 
assessed. Consequently, it is difficult to be certain of Historic Scotland’s approach in 
any specific case. Experience indicates that their primary concerns will revolve 
around: 

 Topographic separation. Historic Scotland generally appears to prefer that 
wind farms are not sited on the same topographic feature as the asset in 
question; 

 Sense of place. Where, for instance, isolation is an important part of an 
asset’s sense of place, Historic Scotland will wish to see turbines drawn 
back to maintain this; and 

 Key sight lines. Where assets have a visual relationship with other assets or 
topographic features, Historic Scotland will wish to see these maintained. 
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Local Policy & Guidance 

12.4.7 The Highland Wide Local Development Plan (2012) covers cultural heritage under the 
Safeguarding Our Environment heading. The LDP identifies three categories features 
of natural, built and cultural heritage based on their importance (local/regional, 
national, international). Policy 57 (Natural, Built and Cultural Heritage) states that 
development proposals will be assessed taking into account the level of importance 
and type of heritage features, the form and scale of the development, and any 
impact on the feature and its setting. Policy 67 (Renewable Energy Developments) 
states that the Council will support such proposals which will not be significantly 
detrimental overall, either individually or cumulatively with other developments, 
having regard in particular to any significant effects on several interests, including 
natural, built and cultural heritage features. 

12.4.8 The Highland Wide LDP superseded the Caithness Local Plan (2002) and no retained 
policies from this document are relevant to this assessment. 

12.4.9 The Highland Council has produced specific guidance for wind energy 
developments in the Highland Renewable Energy Strategy and Planning Guidelines 
(2006).  Policy R.2 of this document states “Devices should be positioned to avoid 
direct disturbance of scheduled heritage sites and to protect the landscape in the 
immediate vicinity of prime visited sites”.  Parts of the Renewable Energy Strategy 
have been superseded by the ISG for Onshore Wind Energy (2012), which discusses 
Policies 57 and 67 in more detail in relation to wind turbine developments. The spatial 
framework presented in the ISG includes natural, built and cultural heritage features 
within Stage 1 and 2 areas. Chapter 5 of this ES (Planning and Policy Context) 
discusses the above policies and the ISG guidance in more detail.  

12.4.10 Highland Council have also published Standards for Archaeological Work (March 
2012), which sets out standards for undertaking cultural heritage assessments for  
Environmental Statements. 

12.5 The Assessment Process 

12.5.1 The cultural heritage assessment has been carried out in the following stages: 

 Desk-based study leading to the identification of heritage assets potentially 
affected by the development; 

 Definition of baseline conditions, based on results of the desk-based study, 
visits to assets and onsite investigations;  

 Selection of assets that merit inclusion in assessment, following discussion 
with consultees; 

 Identification of predicted impacts on heritage assets, informed by 
baseline information, site visits, Zone of Theoretical Visibility (ZTV), wirelines 
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and photomontages; 

 Assessment of the magnitude of identified impacts;  

 Assessment of the sensitivity of cultural heritage assets affected by the 
development; 

 Assessment of the significance of effects, broadly a product of the asset’s 
sensitivity and the magnitude of the effect; 

 Proposal of appropriate mitigation measures; and 

 Recognition of residual effects. 

Definition of Significance 

12.5.2 The starting point for the assessment of impacts on heritage assets is an analysis of 
what constitutes the heritage significance or importance of an asset.  This importance 
is the sum of the values we attach to an asset because of its historic and cultural 
significance.  It includes the portion of the values that derive from the setting of the 
asset.   

12.5.3 The actual assessment of effects involves consideration of the magnitude of the 
predicted impacts (positive or adverse) on the heritage significance of the asset and 
the sensitivity of the asset to arrive at a conclusion regarding the significance of the 
effects (using significance here in the context of EIA). 

Impact Magnitude 

12.5.4 Magnitude of impact is a measure of the degree to which the significance of a 
heritage asset will be increased or diminished by the proposed development. In 
determining the magnitude of impact, the asset’s heritage significance is defined. 
This allows the identification of key features and provides the baseline against which 
the magnitude of change can be assessed; the magnitude of impact being 
proportional to the degree of change in the asset’s baseline significance.   

12.5.5 The criteria used to assign a value to impact magnitude are set out in Table 12.1 
(below). These criteria should be treated as an aid to professional judgement and 
cannot offer exact descriptions of what will occur in all cases.  

12.5.6 In cases where the only potential impact is on the setting of a heritage asset, only 
that part of the significance derived from setting can be affected. This portion must 
be identified and the assessment of magnitude weighted proportionately. 
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Magnitude of impact Criteria 

Major positive 

Alteration of the asset or change in its setting leads to major 
increase in the significance of the asset OR the significance of the 
asset is preserved where it would be lost if the ‘do nothing’ scenario 
was played out.  

Moderate positive 

Alteration of the asset or change in its setting leads to a 
considerable increase in the significance of the asset OR the asset is 
preserved by record, where it would be lost if the ‘do nothing’ 
scenario was played out. 

Slight positive 

Alteration of the asset or change in its setting leads to a slight 
increase in the significance of the asset OR the asset is preserved by 
record where it would otherwise continue to degrade if the ‘do 
nothing’ scenario was played out. 

Negligible 
Very slight loss or alteration of the asset or change in its setting, not 
materially affecting the significance of the asset. 

Slight adverse * Alteration of the asset not affecting key elements or change in its 
setting, leading to a slight reduction in the significance of the asset. 

Moderate adverse * 
Loss or alteration of one or more key elements of the asset or 
change in its setting, leading to a considerable reduction in the 
significance of the asset. 

Major adverse ** 
Total loss or major alteration of the asset or change in its setting, 
leading to the total loss or major reduction in the significance of the 
asset. 

Table 12.1 - Criteria for determining the magnitude of impacts on the 

significance of a heritage asset 

Asset Sensitivity 

12.5.7 The sensitivity of an asset to impacts on its significance is a measure of its heritage 
importance and therefore the degree of protection it is afforded in statute or policy.  
Table 12.2 sets out the criteria for assigning assets to one of three levels of sensitivity.  

12.5.8 Nationally and internationally designated assets are assigned to the highest level of 
sensitivity, as are B Listed Buildings.  Category C Listed Buildings are assigned to an 
intermediate level, reflecting the level of policy protection provided by Scottish 
Historic Environment Policy (SHEP).  Most heritage assets are not formally designated; 
the sensitivity of undesignated heritage assets is assigned to the appropriate 
category according to the professional judgment of the assessor. 
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Sensitivity of the asset Criteria 

High 

World Heritage Sites, Inventory Historic Gardens, Scheduled 
Monuments, Protected Wreck Sites, Registered Battlefields, 
Category A and B Listed Buildings, Conservation Areas, and 
undesignated heritage assets of equal importance  

Medium Category C Listed Buildings, heritage assets with regional 
designations and undesignated assets of equal importance  

Low Undesignated heritage assets of lesser importance  

Table 12.2 - Criteria for determining the sensitivity of heritage assets to 

impacts on their significance 

Significance of Effects 

12.5.9 The significance of an effect on the significance of a heritage asset is the product of 
the magnitude of the impact and the sensitivity of the asset. The matrix in Table 12.3 
provides a guide to decision-making regarding levels of significance but is not a 
substitute for professional judgement and interpretation, particularly where the 
sensitivity or impact magnitude levels are not clear or are borderline between 
categories. It should be noted that in each case these effects can be either adverse 
or positive. 

 Magnitude of Change 

Level of Sensitivity 

 Major Moderate Slight Negligible 

High  Major 
Major/ 

Moderate 
Moderate 

Moderate/ 

Minor 

Medium Major/Moderate Moderate 
Moderate/ 

Minor 
Minor 

Low Moderate 
Moderate/ 

Minor 
Minor Negligible 

Table 12.3 - Matrix for determining the significance of effects 

Study Areas 

12.5.10 The assessment utilised the following study areas: 

 Inner Study Area (Figure 12.1), consisting of the inner study area for the 
Achlachan assessment, which was slightly wider than the application area 
for that project, plus the additional area (to the south) covered by the 

250 
 



 

 
Achlachan 2 Wind Farm 

Volume 1: Environmental Statement 
 

 

Achlachan 2 application area. Within this study area all cultural heritage 
assets were considered in relation to both direct and indirect effects. The 
potential for previously unrecorded assets to be affected by the 
Development was also considered; and 

 Outer Study Area (Figure 12.2), extends 5km from the proposed turbine 
locations. Within this area all designated cultural heritage assets were 
considered in relation to potential operational effects upon setting and to 
inform the potential for previously unrecorded cultural heritage assets 
within the Inner Study Area. Additionally, non-designated cultural heritage 
assets recorded in the Highland Council Historic Environment Record (HER) 
were considered to further inform the assessment of the potential for 
previously unrecorded cultural heritage assets to exist within the Inner Study 
Area. 

Data Sources 

12.5.11 The desk-based study utilised the following sources: 

 Databases of designated assets held by Historic Scotland; 

 Highland Council Historic Environment Record (HER);  

 Historic mapping held by the National Library of Scotland; 

 Other readily accessible published and online sources. 

  

12.5.12 A targeted walkover survey of the Inner Study Area was carried out on the 7th August 
2012 guided by modern mapping and a handheld GPS system. The area covered 
included both the Achlachan and Achlachan 2 Inner Study Areas.  The intention of 
the walkover was to assess the presence/absence, character, extent and condition 
of known assets and to identify any previously unrecorded assets. Highland Council 
Historic Environment Team also searched the HER in April 2015 for additional 
undesignated sites within the extended Inner Study Area, and confirmed no 
additional sites have been identified in the area since the original HER search. 

12.5.13 The identified assets in the Outer Study Area were visited on 8th August 2012 – for the 
Achlachan proposal – in order to gather baseline setting data. No additional assets 
have been identified within this area. 
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12.6 Baseline 

The Inner Study Area 

Desk-Based Assessment 

12.6.1 There is evidence of prehistoric activity within the Inner Study Area, including a hut 
circle, a possible cairn and a Scheduled broch (SM521).  The majority of known 
features are however of post-medieval date and relate to the agricultural use of the 
land and associated structures such as dwellings, sheepfolds and a millpond.  
Extensive evidence of post-medieval land improvements and property divisions and 
re-divisions was also observed on the site.   

12.6.2 A number of the existing field boundaries are shown on the 1st and 2nd edition 
Ordnance Survey maps.  These boundaries include a substantial earth embankment, 
which runs approximately north-south across the centre of the site (Figure 12.1). 

12.6.3 Ballone broch (SM521) comprises a large mound, approx 39m in diameter, which has 
been quarried away on its north-east side and considerably reduced by the 
construction of a road.  At the bottom of the north slope is a course of stones, possibly 
the remains of a broch wall.  On the south slopes, further sections of possible walling 
are discernible.   Its setting is the agricultural land immediately around the broch, 
particularly the area to the west as the higher ground to the east results in shorter 
views. 

Summary of Archaeological Potential of the Application Area 

12.6.4 Given the low intensity of landuse across the Inner Study Area, archaeological assets 
are likely to have survived as upstanding features, although the land improvement 
ditches and peat cutting may have cut through some features.  Areas of peat were 
observed within the Inner Study Area.  There is therefore potential for 
palaeoenvironmental remains to be present on the site and for remains relating to 
prehistoric activity to be preserved beneath the peat deposits. 
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HA No SM No HER No. Site Name 

  MHG18878 Ballone Farmstead 

  MHG19785 Ballone Cottage 

  MHG19788 Rig and furrow (field of) 

  MHG19790 Ruins of house 

  MHG19793 Hut Circle 

  MHG19803 Mybster Farmstead 

  MHG40086 Stack Stand 

  MHG42511 
Watermill at Mybster 

Farm 

 521  Ballone, broch 360m NE 
of, Spittal 

HA 1   Possible cairn 

HA 2   Possible mill leat 

HA 3   Millpond 

HA 4   Sheepfold 

Table 12.4 - Heritage Assets within Inner Study Area 

The Outer Study Area 

Scheduled Monuments 

12.6.5 There are 20 Scheduled Monuments within the Outer Study Area (two of which have 
two locations); they are detailed in Table 12.5 and their locations are shown in Figure 
12.2.  They include seven brochs, a medieval castle, two late medieval religious sites, 
four cairns, two standing stones and a group of stone rows. 

12.6.6 The earliest monument is the chambered cairn known as Fairy Hillock (SM528), an 
oval, turf-covered mound with clearly defined edges. The centre of the cairn has 
been disturbed at some time, exposing walling and cairn material.   This asset has 
intrinsic value as it will contain evidence of prehistoric funerary practice.   

12.6.7 Other prehistoric monuments in the study area include the two standing stones 
(SM5301) left in clearings in a forestry plantation at Halsary.  The significance of these 
stones derives from their potential contribution to an understanding of prehistoric 
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ritual beliefs.  They have contextual value deriving from the relationship between the 
two stones – although any appreciation of this has been diminished by the planting of 
woodland around them.  

12.6.8 The grass covered remains of The Shean cairn, 500m west-northwest of Achanarras, 
(SM475), is now surmounted by an Ordnance Survey triangulation pillar and lies within 
forestry.  Two further cairns are located west of Westerdale (SM496 and SM494).  
These assets have intrinsic value for the evidence they will contain about prehistoric 
funerary practice, they also have contextual value which derives from the 
relationship between them.  This is most appreciable with the two cairns at 
Westerdale which lie in close proximity to one another. 

12.6.9 There are thirteen or fourteen rows of small upright stones (SM446) in heather 
moorland some 300m west-southwest of the graveyard at Dirlot.  The rows radiate 
outwards slightly to the east-southeast from a large and a small mound, which may 
be heather-covered cairns.  Each row has several stones fallen or missing, but the 
overall pattern is clear.  The heather vegetation has masked many of the stones, but 
the more southerly group of rows appears to be the better preserved. The length of 
the longest row has been about 35m.  Such radiating alignments, running down 
gentle slopes with an eastward outlook, are typical of Caithness stone rows.  Stone 
rows are generally classed as ritual monuments, although their precise purpose is 
unknown.  Their relationship to the formation of peat cover and to other monument 
types in the vicinity has led to their being ascribed a prehistoric, possibly Bronze Age, 
date (perhaps in the second millennium BC).  The Dirlot stone rows have intrinsic value 
as an example of this prehistoric monument type.  They have a contextual value, 
which derives from their position and apparent orientation towards the east.  The 
stones are not prominent or readily visible in the wider landscape and being oriented 
to the east it is the view from them in this direction which contributes most to their 
significance. 

12.6.10 The brochs vary in the degree of their preservation, but all are large, turf covered 
stony mounds.  The two brochs at Achies (SM509 and SM2235) are intervisible with 
one another, though they may not be contemporary.  The brochs at Cnocc Donn 
(SM541) and Dale Farm (SM545) would have been intervisible until the forestry was 
planted, though again their relationship is unknown.  All the brochs have intrinsic 
value for the archaeological evidence they will contain; they have a contextual 
value deriving from the relationships between them although only intrusive 
investigation would confirm the relative dates of use of these monuments.   

12.6.11 Dirlot Castle (SM5897) may date from the fifteenth century.  It occupies a steep sided 
rock outcrop on the west bank of the River Thurso.  The outcrop, over 20m high, is 
naturally well defended with sheer drops on all sides.  The monument is of national 
importance as a small medieval castle of considerable strength.  The setting of the 
monument is its highly defensible position on a rock outcrop within the River Thurso.  
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The monument has intrinsic value as an example of a small medieval castle, whilst its 
contextual value derives mainly from its highly defensible position. 

12.6.12 St Magnus' church, hospital and graveyard (SM5413) is situated on the farm of Spittal 
Mains.  The hospital was an important stage on two pilgrimage routes and is first 
recorded in a Royal charter of 1476.  There was a church attached to it mentioned 
as, "the rectory of the church of (Spittal) called the hospital of St Magnus in 
Caithness."  The chapel of the hospital served as the parish church of Spittal until the 
sixteenth century.  The surviving upstanding remains belong to the chapel, the 
hospital having been demolished in the nineteenth century.  The chapel sits within a 
raised stony bank, containing a burial ground used by the Clan Gunn.  Burials partly 
overlie the footings of the hospital buildings, the south wall of which can be seen in 
the stony bank to the south of the chapel.  The monument has intrinsic value for its 
archaeological evidence of religious practice, and evidence of medical conditions 
and treatment, which may be present in the skeletal remains buried at the site.  It has 
associative value for its use as the parish church and later a burial ground for the 
Clan Gunn.  The contextual value is not apparent at the site but derives from its 
relationship with historic pilgrimage routes. 

12.6.13 St Peter's Chapel (SM5296), Halkirk consists of the remains of a late medieval chapel 
situated on the north bank of the Olgrinbeg Burn.  The chapel is a representative 
example of a simple chapel, which dates from late medieval period.  It provides 
evidence, and has the potential to provide further evidence through excavation and 
analysis, for ecclesiastical architecture, material culture, and settlement evolution 
and distribution in the area during the period of its use and subsequent 
abandonment; this forms the intrinsic value of the monument.  Its setting is the 
secluded riverside position. 
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SM No Name 

446 Dirlot, stone rows 550m SW of 

475 
The Shean, cairn 500m WNW of 
Achanarras 

494 Tulach an Fhuarain, cairn 310m NW of 
Bridge of Westerdale 

496 
Tulach Lochain Bhraseil, cairn 310m 
WNW of Bridge of Westerdale 

509 Achies,broch 180m E of 

528 
Fairy Hillock, chambered cairn SE of 
Spittal Mains 

534 
Cairn Merk, broch 800m SSE of Bridge of 
Westerdale 

541 Cnoc Donn, broch 600m ESE of Dale 
Farm, Halkirk 

545 Dale Farm,broch 800m SE of 

561 Knockglass,broch E of 

582 Spittal Farm, broch 180m E of 

593 Tulach Mor, broch,E bank of River Thurso 

2235 Achies, broch 800m NE of 

2400 Achanarras, cairn 800m NW of 

2401 Achanarras, cairn 800m NW of 

2402 Achanarras,hut circle 

5296 St Peter's Chapel,Halkirk 

5301 Halsary,standing stones 450m WNW of 
and 620m NW of 

5413 
St Magnus' church,burial ground and 
hospital 

5897 Dirlot Castle 

Table 12.5 - Scheduled Monuments within Outer Study Area 
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Listed Buildings 

12.6.14 There are six listed buildings within the Outer Study Area, five of which are associated 
with buildings at Westerdale. 

12.6.15 Dale House (HB7793) is a plain, harled building, the oldest part of which was built in 
the 16th century and occupies the centre part of the present building which is 18th 
century in date.  The house was extended to the north (in 1910) and south (in 1933) 
and it has three storeys. The house was the home of Murray Thriepland whose family 
held the house for several generations and was one of the major landowners of 
Watten Parish.  Their lands included the Inner Study Area.  A 19th century walled 
garden to the south includes a 17th or 18th century dovecote (LB7794).  The house is 
approached along a tree-lined avenue which is aligned east-northeast to west-
southwest.  Views from the house along this avenue are curtailed by an area of 
woodland.  The setting of the house, garden and dovecote is the inter-relationship of 
these three assets and its riverside setting.   

12.6.16 Westerdale Bridge is a twin arched rubble bridge (LB7805) with dressed rubble arch 
rings and triangular cut-waters rising as buttresses built in 1834.  It has dressed rubble-
coped parapets pierced by small square drainage vents above each arch ring and 
a slightly splayed approach.  The significance of the bridge derives from its historic 
fabric and its location on an historic crossing point of the River Thurso.  A second, 
single arched, bridge of similar build and apparently contemporary date is situated 
approximately 80m to the west of Westerdale Bridge and crosses a blocked off 
channel leading to a ruined watermill on the left bank of the River Thurso. 

12.6.17 Westerdale church (LB7806) was constructed in 1844 on a simple low T-plan.  It is built 
of rubble with tooled rubble dressings.  The churchyard is enclosed by a simple 
roughly coped drystone wall with a pair of wooden gates with Gothic detailing.  At 
the time of the site visit the church has been converted to a private dwelling.  The 
setting of the asset is its location within the small community of Westerdale. 

12.6.18 Causeymire church is also a simple T-plan church.  Built by subscription in 1842, the 
building (LB14977) replaced an earlier mission church.  The rubble-built church with 
rubble dressings and a graded Caithness slate roof is sited close to the boundary of 
Latheron Parish, which formerly served the scattered communities of Causeymire and 
Achavanich.  Formerly Church of Scotland and later United Free Church the building 
is no longer in ecclesiastical use.   
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HB No Name Category 

7793 Westerdale Dale House B 

7794 
Westerdale Dale House 
dovecote  

B 

7794 Westerdale Dale House walled 
garden 

B 

7805 
Westerdale bridge over River 
Thurso B 

7806 Westerdale church wall and 
gates 

B 

14977 Causeymire church C(S) 

Table 12.6 - Listed Buildings within Outer Study Area 

Conservation areas and inventory landscapes in the Outer Study Area 

12.6.19 There are no Conservation Areas or Inventory Gardens within the Outer Study Area. 

12.7 Assessment of Effects 

12.7.1 This section of the chapter provides an assessment of the predicted impact of the 
development on the heritage resource. It includes consideration of the construction, 
operation and decommissioning of the development and identifies impacts on both 
the fabric and setting of heritage assets. 

12.7.2 A summary of the identified impacts, and the significance of these effects, is 
presented in Table 12.7. 

Types of Effect 

12.7.3 Potential effects of the proposed development on the cultural heritage resource can 
be described in three categories: 

 Direct physical effects; 

 Indirect physical effects; and 

 Effects on setting. 

Direct Physical Effects 

12.7.4 Direct physical effects describe those development activities that directly cause 
damage to the fabric of a heritage asset.  Typically, these activities are related to 
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construction works; in the present case they could include excavation of foundations 
for the turbines, the creation of access tracks and the excavation of service trenches, 
as well as groundworks to create temporary site compounds.  It follows that this 
category of effect will only be experienced within the application site. 

12.7.5 Further direct physical effects are unlikely to be experienced during the operational 
life of the wind farm.  Similarly, the decommissioning of the wind farm will not lead to 
further direct physical effects, assuming that the works are carefully managed and 
restricted to areas already disturbed during construction. 

Indirect Physical Effects 

12.7.6 Indirect physical effects describe those processes, triggered by development activity, 
that lead to the degradation of heritage assets.  A typical example of a process is the 
lowering of a groundwater table as a result of mineral extraction leading to the 
drying out of formerly waterlogged archaeological deposits in the area surrounding 
the extraction site. The result can be the total loss of organic materials in these 
deposits and therefore most of their cultural value. 

12.7.7 Peat deposits of possible archaeological and palaeo-environmental interest are 
present within the development site; the potential is un-quantified and these may be 
affected by the construction of the turbines.  The construction footprint is, however, 
very small relative to the extent of the peat bog reducing these potential effects. 

Effects on Setting 

12.7.8 Effects on the setting of heritage assets describes how the presence of a 
development changes the surroundings of a heritage asset in such a way that it 
affects (positively or negatively) the heritage significance of that asset.  Visual effects 
are most commonly encountered but other environmental factors such as noise, light 
or air quality can be relevant in some cases.  Effects may be encountered at all 
stages in the life cycle of a development from construction to decommissioning but 
they are only likely to be considered significant during the operational life of the 
development. 

12.7.9 In the case of the proposed development, the wind turbines would be tall and 
conspicuous structures, which would be visible from some distance.  This visibility will 
be enhanced by the rotation of the blades when the turbines are operating.  The 
proposed development therefore has the potential to generate significant effects on 
the settings of heritage assets, but only where the wider landscape already makes a 
substantive contribution to their significance.  

12.7.10 Other predicted environmental impacts which could have the potential to effect the 
settings of heritage assets, have also been considered, but have subsequently been 
discounted.  These include night-time illumination (not considered to be a significant 
issue as the heritage assets in the study area are not generally appreciated in the 
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dark), and increase in noise (not of sufficient magnitude to affect the experience of a 
visitor to any of the heritage assets in the study area). 

12.8 Construction Phase 

12.8.1 Construction works within the application site have the potential to affect both 
known heritage assets and other, currently unrecorded, archaeological features.   

12.8.2 As noted above, there is potential for construction works to affect other, currently 
unrecorded, archaeological features but it is not possible to assess these effects in 
any detail.  These unrecorded features are most likely to be small or isolated features 
of prehistoric date buried beneath later peat deposits.  It is considered highly unlikely 
that any such unrecorded features will be of more than low sensitivity and any 
adverse impact on them greater than moderate magnitude. As a result any impacts 
will be of no more than minor significance. 

12.9 Operational Period 

Selection of assets for assessment 

12.9.1 The heritage assets selected for assessment reflect the combined judgment of the 
current assessor and consultees in Highland Council and Historic Scotland.  

12.9.2 The assessment of operational impacts on these assets has been assisted by a range 
of technical aids which predict the degree and nature of visual change that will be 
experienced. These comprise mapped ZTV for turbine blade tip (Figure 6.1) and 
photomontages from selected viewpoints.  Heritage assets which the ZTV indicates 
will not have visibility of the turbines have been excluded from this assessment. 

Scheduled Monuments 

12.9.3 All twenty Scheduled Monuments in the Outer Study Area, plus the one within the 
Inner Study Area, are included in the assessment due to their high sensitivity to 
impacts. 

12.9.4 The ZTV predicts no visibility from the following assets, which have therefore been 
excluded from the assessment: 

 475  The Shean, cairn 500m WNW of Achanarras 

 2235  Broch 800m NE of Achies 

 2400  Cairn 800m NW of Achanarras 

 2401  Cairn 800m NW of Achanarras 

 2402  Achanarras hut circle 
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12.9.5 Site visits confirmed that the following assets will have no visibility of the turbines, due 
to the presence of trees and other vegetation close by, and they have also been 
excluded from the assessment: 

 509  Broch 180m E of Achies 

 541  Cnoc Donn, broch 600m ESE of Dale Farm, Halkirk 

 545  Broch 800m SE of Dale Farm  

 561  Broch E of Knockglass 

 582  Broch 180m E of Spittal Farm 

 5301  Halsary, standing stones 450m WNW of and 620m NW of  
  Halsary 

12.9.6 It is considered that five out of the remaining ten heritage assets do not draw any 
part of their significance from the wider landscape.  The significance of these assets 
derives in the main from their intrinsic values or from historic associative values, and 
where they have contextual values the setting of the assets is of a local scale.  Assets 
in this category are: 

 494  Tulach an Fhuarain, cairn 310m NW of Bridge of Westerdale 

 496  Tulach Lochain Bhraseil, cairn 310m WNW of Bridge of  
  Westerdale 

 528  Fairy Hillock, chambered cairn SE of Spittal Mains 

 5296  St Peter's Chapel, Halkirk 

 5413  St Magnus' church, burial ground and hospital 

12.9.7 This leaves five assets where the surrounding landscape has the potential to 
contribute to significance: 

 446  Stone rows 550m SW of Dirlot 

 521  Ballone, broch 360m NE of Spittal 

 534  Cairn Merk, broch 800m SSE of Bridge of Westerdale 

 593  Tulach Mor, broch, E bank of River Thurso 

 5897  Dirlot Castle 

Dirlot, stone rows 550m SW of 

12.9.8 This prehistoric monument of probable ritual function is aligned to the east, and it is 
this presumed relationship with the rising sun which contributes to the value of this 
asset.  The proposed turbines are to the northeast of the stone rows.  It is concluded 
that the proposed development will have no impact on the significance of the Dirlot 
Stone Rows. 
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Ballone, broch 360m NE of 

12.9.9 The significance of this monument derives from its intrinsic value.  Any contextual 
value of the relationship between the asset and its former landholdings has been 
diminished because the agricultural land around the broch has been significantly 
altered since the time of its construction.  The proposed turbines in addition to the 
consented Achlachan turbines will represent a further change to this landscape, but 
the agricultural land will still be visible from the broch. 

12.9.10 The turbines will be visible from the broch and will lie between Ballone broch and the 
broch at Cairn Merk.  The inter-relationship of these two brochs is unknown and they 
may not be contemporary.  The photomontages shown in Figure 12.3 and Figure 12.4 
illustrate that the two brochs are not clearly visible from one another as they are not 
prominent features in long range views.  The addition of turbines to the view from 
Ballone broch will appear as an extension to the existing wind farm at Causeymire, 
and will not impact on the appreciation or understanding of Ballone broch. 

Cairn Merk, broch 800m SSE of Bridge of Westerdale 

12.9.11 This monument comprises a conspicuous, grass-covered mound rising from the 
water's edge on the western side of the River Thurso.  It is cut off from the moorland 
by a well-defined ditch opening on the river bank, which is wet in the bottom and fills 
when the river is in flood.  The monument is a typical example of a Caithness broch 
built on its own mound and surrounded by a wall and ditch. It was presumably 
surrounded by an associated secondary settlement but the whole monument is now 
isolated and relatively un-disturbed.  The setting of the broch is its riverside position is 
mirrored by two further brochs Tulach Mor which is Scheduled, and a further un-
named broch which is undesignated, both of which lie upstream of Cairn Merk in 
similar riverside positions beside the River Thurso.  The inter-relationship of these brochs 
is considered to contribute to the significance of these assets although they are not 
now prominent features in the present landscape and are not intervisible with one 
another.  The proposed turbines will not impact on this inter-relationship and there is 
considered to be no impact to the significance of Cairn Merk or its setting. 

Tulach Mor, broch, E bank of River Thurso 

12.9.12 Like the broch of Cairn Merk, this asset lies on the banks of the River Thurso, and its 
possible relationship with the two other brochs along the banks of the River Thurso 
contribute to its significance.  As these assets are not intervisible the contextual value 
and understanding of the monuments derives from map evidence rather than an 
appreciation on the ground. The turbines will form an extension to the existing 
Causeymire wind farm, and the consented Achlachan wind farm, and as there are 
no clear views of the brochs from one another at present there is considered to be no 
impact to the significance of Tulach Mor. 
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Dirlot Castle 

12.9.13 The significance of this monument derives from the contextual value apparent from 
its highly defensible position on a rock outcrop in the River Thurso.  Views of the wider 
landscape are limited to views along the river valley to the east and west of the 
monuments location.  The turbines will be sited to the north east and their presence 
will not impact on the understanding of this defensible position which is most 
apparent when facing the castle from the banks of the river.  It is concluded that the 
proposed development will have no impact on the significance of Dirlot Castle. 

Listed Buildings 

12.9.14 All six Listed Buildings within 5km of the proposed turbines are included in the 
assessment due to their sensitivity to impacts.   

12.9.15 It is considered that the majority of the listed buildings do not draw any part of their 
significance from the wider landscape.  Assets in this category are: 

 7794 Walled Garden at Dale House 

 7794 Dovecote at Dale House 

 7805 Westerdale Bridge 

 7806 Westerdale church, wall and gates 

 14977 Causeymire Church 

12.9.16 This leaves Dale House (LB7793), which derives its significance from its architectural 
interest, and its historical associations with the Thriepland family.  The approach to the 
house along a tree lined avenue forms an attractive view both of and from the 
house; however the area of woodland opposite the entrance to this avenue curtails 
views and will screen visibility of the turbines from the house.  There is considered to 
be no impact to the significance of Dale House. 

12.9.17 In summary no significant impacts on Listed Buildings or their settings are predicted. 

12.10 Decommissioning Phase 

12.10.1 When the wind farm is decommissioned, it is expected that all surface aspects of the 
site will be removed and reinstated.  This will include the crane and hardstandings, 
with the wind turbine foundations reduced to below surface level before the ground 
is re-vegetated and reinstated.  At present, it is generally accepted that removal of 
cables and electrical infrastructure is more damaging than leaving them in situ so this 
is the current preferred option.   

12.10.2 All of this work will take place in parts of the site already disturbed during 
construction.  A carefully controlled programme of demolition and reinstatement 
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should not lead to any further adverse impacts on those heritage assets already 
affected by the construction works.  

Cumulative effects 

12.10.3 There is potential for heritage assets to experience cumulative effects due to the 
operation of the proposed turbines in combination with other wind farms in the 
vicinity.  This potential has been considered within the cultural heritage impact 
assessment, including the impact of all existing, consented and proposed wind farms 
within 35 km.  

12.10.4 The proposed turbines would be visible in conjunction with the Achlachan, Bad á 
Cheò, Causeymire and Halsary wind farms in views from the following assets: 

 521 Ballone, broch 360m NE of Spittal 

 534 Cairn Merk, broch 800m SSE of Bridge of Westerdale 

 593 Tulach Mor, broch,E bank of River Thurso 

12.10.5 The Achlachan 2 turbines would appear as an extension to the existing, consented 
and proposed wind farms rather than as an additional and separate wind farm.  The 
cumulative visual change to the setting of these assets is considered to be minor.   
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HB No SM No Name 
Sensitivity of 

Asset 
Magnitude 
of Impact 

Significance 
of Effect 

7793  Westerdale Dale 
House 

High None None 

7794  
Westerdale Dale 
House dovecote  High None None 

7794  
Westerdale Dale 
House walled 
garden 

High None None 

7805  
Westerdale 
bridge over River 
Thurso 

High None None 

7806  
Westerdale 
church wall and 
gates 

High None None 

14977  
Causeymire 
church Moderate None None 

 446 Dirlot, stone rows 
550m SW of 

High None None 

 521 
Ballone, broch 
360m NE of 
Spittal 

High Negligible Minor 

 534 

Cairn Merk, 
broch 800m SSE 
of Bridge of 
Westerdale 

High Negligible Minor 

 593 
Tulach Mor, 
broch, E bank of 
River Thurso 

High Negligible Minor 

 5897 Dirlot Castle High None None 

Table 12.7 - Summary of impacts 
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12.11 Mitigation 

Construction Phase 

12.11.1 In accordance with SPP and PAN 2/2011, the preferred option for mitigation is the in-
situ preservation of important remains, and by record where preservation is not 
possible.  

12.11.2 Impact significance cannot be meaningfully assessed for unknown assets, as neither 
the sensitivity of the receptor nor the magnitude of the impact is known.  
Consequently, only the likelihood of construction impact is considered here.   

12.11.3 There is low potential for previously unrecorded assets within the Inner Study Area. The 
likelihood of previously unrecorded assets lying within the construction footprint and 
thus being affected by groundworks is likewise considered to be low.  Any 
construction impacts upon previously unrecorded cultural heritage assets will be 
mitigated through on-site monitoring, the scope of which would be approved by the 
Highland Council Archaeologist.  This programme will allow for any features that may 
be uncovered to be recorded appropriately and is likely to comprise a watching 
brief on ground-breaking works with further work being undertaken as appropriate. 

12.11.4 The construction of the turbines may impact on the palaeo-environmental interest of 
the peat deposits present on the site and it is proposed that a programme of 
assessment (in the form of an auger transect) and an archaeological watching brief 
to be agreed with Highland Council, should be implemented as part of the 
programme of the archaeological works.  

Operational Period 

12.11.5 The assessment has shown that operation of the wind turbines will affect the setting of 
two designated heritage assets in the vicinity for the duration of the operational life of 
the project.  The assets that will be affected are the Scheduled Ballone and Cairn 
Merc brochs.  The predicted visual effects on the settings of these assets will, 
however, be minor and would be fully reversed when the wind turbines are 
decommissioned.   

12.11.6 No significant adverse effects on the significance of heritage assets have been 
identified for the operational period of the proposed development. No mitigation 
measures are therefore proposed. 

Decommissioning Phase 

12.11.7 Groundworks during decommissioning have the potential to damage archaeological 
features in previously undisturbed areas of land.  The decommissioning phase should, 
therefore, be designed to avoid any such further disturbance, particularly of any 
previously unknown archaeological features encountered during construction works.  
All site works should be carefully controlled to minimise the potential for accidental 
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damage.  A decommissioning management plan would be prepared in advance, in 
line with relevant legislation, guidance and policy at the time 

12.12 Statement of residual significance 

Construction Phase 

12.12.1 The successful implementation of an approved programme of archaeological works 
will fully mitigate the adverse effect of the construction works.  It is concluded that 
there will be no residual effects. 

Operational Period 

12.12.2 The effects on the setting of heritage assets will persist for the duration of the 
operational life of the wind farm but would then be fully reversed on 
decommissioning.  Any predicted effects are, however, not considered to be 
significant. No mitigation of these effects will take place.  

Decommissioning Phase 

12.12.3 The careful management of the decommissioning process will ensure that there are 
no accidental adverse impacts on the heritage resource of the application site.  
There will, therefore, be no adverse impacts and no residual effects. 
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	1 Introduction
	1.1 Background
	1.1.1 The proposed Achlachan 2 Wind Farm is located on moorland at Mybster, centred at approximately ND 152 512. The site’s location is shown on Figure 1.1.
	1.1.2 The area is considered as being a landscape of low to medium sensitivity by SNH, within Zones 1 and 2 of their Strategic Locational Guidance for Windfarms0F . This identifies areas with low to medium natural heritage sensitivity to wind farms wh...
	1.1.3 The site is located between the operational Causeymire Wind farm to the south and the consented Achlachan wind farm to the north.  The operational Causeymire wind farm consists of 21 turbines with a tip height of 100m and the consented Achlachan...
	1.1.4 This Environmental Statement (ES) accompanies an application for planning consent to construct and operate the three turbine Achlachan 2 Wind Farm, submitted to the Highland Council.  The project is henceforth referred to as the Achlachan 2 Wind...

	1.2 The Landowner
	1.2.1 The site is owned by Innes Miller. Innes also owns the land where the Causeymire Wind Farm is located. As an avid wind energy enthusiast, he has long wanted to realise the additional three turbines that were consented in 2005 and never built.

	1.3 The Developer
	1.3.1 Whirlwind Renewables LLP (Whirlwind), the applicant, is an independent wind farm developer based in Huddersfield, West Yorkshire, which focuses on developing on-shore wind energy schemes.
	1.3.2 Whirlwind is currently developing a number of wind energy developments across the UK. The closest Whirlwind sites to Achlachan and the Achlachan Extension are the two Wathegar Wind Farms. Wathegar Wind Farm was granted planning consent in May 20...

	1.4 The Proposed Development
	1.4.1 Achlachan 2 is to be located on moorland at Mybster in the administrative area of Highland Council. The location is shown on the map at Figure 1.1.
	1.4.2 As stated above, the site of the proposed Achlachan 2 wind farm is located between the consented Achlachan and operating Causeymire wind farms. The site occupies an area of approximately 168Ha (incorporated by the red line boundary in Figure 1.2...
	1.4.3 The layout of Achlachan 2 is shown in Figures 1.2 and 1.3. Each of the three turbines is expected to have a capacity of up to 2.5MW, with the project therefore having an overall generating capacity of up to around 7.5MW.The proposed wind turbine...
	1.4.4 The development will also comprise the following associated infrastructure, (further details of which are contained in Chapter 3: Project Description):
	1.4.5 The wind farm will generate electricity for a period of up to 30 years after which time it will either be removed or the life of the wind farm may be extended (subject to a further grant of planning permission).
	1.4.6 Achlachan 2 will be connected to the local distribution network via the consented Achlachan electrical control building. Cables exporting power from each turbine will congregate at the electrical control building, which will house the switchgear...

	1.5 The Consultation Process
	1.5.1 This ES has been prepared following consultation with the Highland Council, statutory consultees and other relevant consultees as detailed in Table 1.1 below.
	1.5.2 As part of the wider consultation process, representatives of the applicant have personally visited or sent information to the following to introduce the proposed development:

	1.6 The Environmental Statement
	1.6.1 This Environmental Statement (ES) presents the findings of technical environmental studies carried out as part of an Environmental Impact Assessment (EIA) and accompanies a planning application for consent to construct and operate the Achlachan ...
	1.6.2 This ES and planning application have been submitted to the Highland Council for planning permission under the Town and Country Planning (Scotland) Act 1997. The project falls within Schedule 2 of the Environmental Impact Assessment (Scotland) R...
	1.6.3 The EIA process is discussed further in Chapter 2: EIA and Design Evolution.

	1.7 Scoping Report
	1.7.1 The EIA Regulations provide that a person who is minded to make an EIA application may ask the relevant planning authority to provide a written opinion as to the information to be provided in the Environmental Statement. This is known as a "Scop...
	1.7.2 Whirlwind submitted a request for a Scoping Opinion to Highland Council on 10 October 2014, and the Council issued its Scoping Opinion on 24 November 2014. This is included in Appendix 3.1.
	1.7.3 Comments received from all consultees have been taken into account in the design, layout and progress of this project. Where relevant, further details of how the project has developed as a result of such comments are provided in each of the tech...
	1.7.4 The bodies and organisations consulted by Highland Council as part of the scoping process are included in the list of consultees listed in Table 1.1.

	1.8 Approach and Expertise
	1.8.1 This ES has been project managed by Whirlwind, with technical input from a range of specialist consultants with expertise in wind farm developments.
	1.8.2 Whirlwind has provided input on the proposed development, the site selection process and any mitigation measures required to minimise any potential environmental effects of the wind farm. The iterative site layout design process has been led by ...
	1.8.3 Whirlwind has adopted a multidisciplinary approach, appointing and managing a team of expert consultants to provide technical input. Table 1.2 below identifies the various areas of expertise required to carry out the EIA for Achlachan 2, togethe...


	2 The Need for the Development
	2.1 Current Electricity Mix
	2.1.1 In 2013 the majority of the UK’s electricity was generated from the combustion of fossil fuels, in particular natural gas and coal as shown below1F .
	2.1.2 Oil and gas will start to run out within the next few decades.  2011 OPEC figures state proven oil reserves as 1,481,526 million Barrels2F , and annual world consumption as 32,066 million Barrels (from 87.79 million barrels per day).  At current...
	2.1.3 Fossil fuels will become increasingly expensive as they become more scarce. This is before economic measures to curtail their use to reduce emissions of climate changing gasses are taken into account.

	2.2 Climate Change
	2.2.1 Almost every aspect of modern life is dependent on cheaply and readily available reserves of energy and the vast majority of energy we use comes from burning fossil fuels, which releases Carbon Dioxide into the atmosphere.  In May 2013 Global ca...
	2.2.2 The atmospheric concentrations of carbon dioxide (CO2), methane, and nitrous oxide have increased to levels unprecedented in at least the last 800,000 years. CO2 concentrations have increased by 40% since pre-industrial times, primarily from fos...
	2.2.3 It is estimated that power stations account for 27% of the UK’s total carbon dioxide emissions. Onshore wind power has a relatively very small carbon footprint range of between 8 and 20g CO2eq/kWh, taking into account not only emissions from gen...
	2.2.4 Onshore wind is by far the cheapest large-scale renewable energy source that can be deployed at a significant scale. Investment in wind can play a major part in the low-carbon economy. By the end of 2014 total onshore wind generating capacity pr...

	2.3 Carbon Emissions Savings
	2.3.1 The Achlachan 2 project would consist of three wind turbines, each with an expected generating capacity of up to 2.5MW.
	2.3.2 A project of 7.5MW would supply electricity equivalent to the average demand of up to 6,494 households, or around half the number of homes in Caithness. Through generating electricity from a renewable source, the project would also prevent the e...

	2.4 European Context
	2.4.1 The EU produces around 22% of global greenhouse gas emissions and has agreed, under the Kyoto Protocol, to deliver a cut of 8% from 1990 levels by 2008-2012.
	2.4.2 In January 2008, the European Commission put forward a far-reaching package of proposals that will deliver on the European Union's ambitious commitments to fight climate change and promote renewable energy up to 2020 and beyond.
	2.4.3 The EU is committed to reducing its overall emissions to at least 20% below 1990 levels by 2020, and is ready to scale up this reduction to as much as 30% under a new global climate change agreement when other developed countries make comparable...
	2.4.4 In 2012, the EU wind energy sector installed 11.6 gigawatts of capacity, taking the total installed capacity in the EU to 117.3 gigawatts in 2013.  At the end of 2013 wind was meeting 8% of Europe’s electricity demand, up from 7% at the end of 2...

	2.5 UK Context
	2.5.1 In 2013, 11.5% of the UK’s electricity was generated from renewable sources, up from around 10.3% in 2013.  Wind accounts for the highest share of renewable energy generating capacity at 66% or 7.7% of total generation.  The number of turbines i...

	2.6 Economic and Community Benefit
	2.6.1 The applicants are committed to a good neighbour development process and in keeping with this would provide a community benefit fund associated with the project.  The Achlachan 2 project would generate an annual community fund equivalent to £5,0...
	2.6.2 Further details of the proposed community benefit scheme are set out in Chapter 16: Socio-Economic Impacts.


	3 EIA and Design Evolution
	3.1.1 This Chapter was prepared by Whirlwind Renewables Limited (Whirlwind) and details the Environmental Impact Assessment (EIA) process and the way in which the design of the Achlachan Extension Wind Farm (Achlachan 2) has evolved.
	3.2 Introduction
	3.2.1 EIA is a process by which information about the environmental effects of a proposed development is collected and evaluated. By taking these effects into account in the development design, the assessment is designed to help produce an environment...
	3.2.2 The requirement of the European Council Directive 85/337/EEC on the assessment of the effects of certain public and private projects on the environment, as amended by the Council Directive 97/11/EC, are transposed with regard to the proposal in ...
	3.2.3 Wind energy developments are Schedule 2 developments and, as such, it is the determining authority’s responsibility to provide a Screening Opinion on whether an EIA is necessary. For a Schedule 2 development, EIA will be necessary where it is de...
	3.2.4 As emphasised in the Scottish Government’s Planning Circular 3/2011, the basic test of the need for EIA in a particular case is the likelihood of significant effects on the environment. Although there are no criteria or thresholds to provide a u...
	3.2.5 The site of the Achlachan 2 development is not within any “environmentally sensitive location” as defined in the EIA Regulations.
	3.2.6 Whirlwind, the Applicant for the planning application, sought a Screening and Scoping Opinion from Highland Council in a letter dated 10 October2014. Highland Council subsequently confirmed their view in a letter dated 24 November 2014 (see Appe...

	3.3 EIA Methodology
	3.3.1 Good practice advises that the EIA should be treated as an iterative process, rather than a single, post design environmental appraisal. In this way, the findings of the EIA can be used to inform the design of the project, and hence achieve a “b...
	3.3.2 Whirlwind has actively engaged with Highland Council, Scottish Natural Heritage (SNH) and other consultees during the EIA process and where potentially significant effects have been identified, every effort has been made to incorporate appropria...

	3.4 The Environmental Statement
	3.4.1 The provision of environmental information through an ES involves the compilation, evaluation and presentation of all the likely significant effects of a proposed development. Together with post-application consultation, this document aids the p...

	3.5 EIA Approach
	Site Selection and Description
	3.5.1 An important part of the EIA process is the site selection process which allows the developer to consider a range of development locations and identify the most suitable to proceed to detailed site study. Details of site selection process and cr...
	3.5.2 Under Schedule 4 of the EIA Regulations Part 1 (1 a, b, c), a description of the development is also required including the physical characteristics of the proposed development and land-use requirements during the construction and operational ph...
	Scoping and Consultation

	3.5.3 The aims of the scoping process are to identify key environmental issues at an early stage, to determine which elements of the proposal are likely to cause significant environmental effects and to establish the work required for the preparation ...
	3.5.4 In October 2014, Whirlwind submitted a Scoping Request to Highland Council. Following this exercise, Whirlwind forwarded the relevant consultation scoping responses on to the specialist consultants to take into consideration during their assessm...
	Identification of Issues

	3.5.5 As a result of the scoping responses and ongoing consultation, the following issues have been technically assessed in this ES:
	3.5.6 All components (including the turbines, tracks, grid connection and other associated infrastructure) and all phases of the project (including construction, operation and decommissioning) have been assessed in this ES.
	Technical Assessments

	3.5.7 Each of the technical assessments follow a systematic approach, with the principal steps being as follows:
	Baseline Description

	3.5.8 In order to evaluate environmental effects, information relating to the existing environmental conditions was collected. This is known as the baseline. It is used to assess what changes may take place during the construction, operation and decom...
	Prediction of Potential Effects

	3.5.9 The prediction of potential effects covered the three phases of the development: construction, operation and decommissioning. During each phase of development, different environmental effects are likely to arise. For example, during the construc...
	3.5.10 Following the identification of potential environmental effects, baseline information was used to predict changes to existing site conditions, and permit an assessment of these changes.

	3.6 Assessment of Effects
	3.6.1 The potential effects that Achlachan 2 may have on each environmental receptor would be influenced by a combination of the sensitivity of the receptor and the predicted degree of alteration from the baseline state (positive or negative). Environ...
	3.6.2 The initial assessment, consultation and scoping phases identified these factors, along with the implications of the predicted changes. In order to evaluate environmental effects, assessment criteria are identified within each technical chapter....
	3.6.3 For the purposes of environmental assessments, “effect” is generally considered in terms of the following:
	3.6.4 This ES generally follows this theoretical approach. Where specific topic areas adopt a variation, this is identified within the particular chapter. Within each assessment chapter, the criteria for assessing significance of effects are also made...
	3.6.5 Chapter 4: Project Description describes the proposed site access and the location of the temporary construction compound. The temporary construction compound will be used in the event that it is not possible to re-use the consented temporary co...

	3.7 Mitigation
	3.7.1 Where the assessment process has identified potentially significant adverse effects, mitigation measures were proposed during the design phase. Such measures included the consideration of alternatives; physical design evolutions such as the relo...
	3.7.2 Where appropriate, each technical chapter has identified appropriate mitigation measures. As indicated previously, these measures have largely been integrated into the overall design strategy rather than “added on” to the proposals. By being fle...

	3.8 Cumulative Impact
	3.8.1 This ES considers the effects of Achlachan 2 in isolation and also, where appropriate (and where directed towards doing so by Highland Council’s Scoping Opinion), considers any potential cumulative impacts, which may arise when the proposal is c...

	3.9 Site Selection
	3.9.1 There is no requirement in either law or planning policy, which requires wind energy developers to demonstrate that they have considered alternative sites when identifying and pursuing a proposed development.
	3.9.2 The purpose of wind turbines is to harvest energy from the wind. There is, therefore, a locational need for wind turbines to be sited in areas with a viable wind resource.
	3.9.3 Caithness is well known for its significant wind resource and this site is no exception, having predicted wind speeds significantly above the national average. Following the identification of the area available for the potential development of a...
	3.9.4 In addition to identifying a site with a good wind resource it is essential to consider a number of other points, such as ensuring the proposed location is within close proximity to the local electricity network. In this case, a suitable connect...
	3.9.5 When these further constraints were considered, the selected site was still considered to represent an appropriate location for a medium-scale wind project. Additional work was then undertaken to model in detail the potential visibility of the t...
	Wind Resource

	3.9.6 The Achlachan 2 project is expected to have a significantly above average capacity factor8F  due to its elevated and exposed location, which has also been confirmed by wind modelling studies informed by existing wind data from the area. The turb...

	3.10 Environmental Criteria
	3.10.1 The site is not situated within any designated, or known, areas of sensitivity for ecology.
	Birds and ecology

	3.10.2 ECUS Limited have carried out a full assessment of any potential ecological and ornithological concerns relating to the construction and operation of the project (see Chapters 8 and 9). Those assessments conclude that the project would not have...
	Landscape Designations

	3.10.3 The site is located outside any National Park, National Scenic Area or Area of Great Landscape Value. In its strategic locational guidance for onshore wind farms, SNH has identified the land as being in an area with the lowest natural heritage ...
	Distance to Properties

	3.10.4 The closest non-involved residential property is Fasgadh, which lies 1,959m to the north east of the proposed turbine locations. Landscape and visual assessments, noise assessments and shadow flicker assessments have been carried out to assess ...
	Access

	3.10.5 It is anticipated that the access route to the site will utilise the same route to be used to access and construct the Achlachan project. As shown on Figure 1.2, vehicles will follow the consented Achlachan access route to two additional spurs ...
	Wind Resource

	3.10.6 Wind data was gathered for the development of the adjacent Causeymire wind farm, and has continued to be collected during the site’s operation. The long term average wind speed at the site, based on measured data in the local area, and is estim...
	Landowner Consent

	3.10.7 The land required for the construction of the Achlachan 2 project is owned by Innes Miller. Whirlwind Renewables has a longstanding relationship with Innes, having previously worked together on other projects, and the opportunity has now arisen...
	Environmental Criteria

	3.10.8 The site is not situated within any designated, or known, areas of sensitivity for ecology or ornithology. Surveys have been undertaken to assess the potential impacts of a development on the site.
	Landscape Designations

	3.10.9 The site is located outside any National Park, National Scenic Area, designated ‘wild land’ area or Area of Great Landscape Value. In its strategic locational guidance for onshore wind farms, SNH has identified the land as being in an area with...
	Distance to Properties

	3.10.10 The closest non-involved residential property is 1,959m from the nearest Achlachan 2 turbine. Cumulative landscape and visual impacts, noise assessments and shadow flicker assessments have been carried out to assess the potential impacts on re...
	Access

	3.10.11 It has already been established that the turbine components for the adjoining Achlachan wind farm can be delivered to site without the need for major modification to the existing public road network. This will be similarly true for Achlachan 2...
	Grid Connection

	3.10.12 The wind farm will be connected to the local electricity distribution network. It is anticipated that it will be connected to the 33 kilovolt network at the nearby Mybster substation.

	3.11 Design Evolution
	3.11.1 The design of Achlachan 2 has been through several iterations to achieve the final layout, the main objective of which was to optimise the energy produced whilst minimising the environmental effects.
	3.11.2 The optimum layout of a wind energy development depends on the type and size of turbine as well as the turbulence created by local ground conditions. However, the following basic criteria were applied during the design process:
	3.11.3 Multiple layout options were considered in the design process, four of which are described below and are illustrated in Figure 3.1 (shows plans of the layouts).
	Iteration 1

	3.11.4 This represents the previously consented and now expired Causeymire Extension, of three 100m tall turbines.  Following the consent of Achlachan it was felt that the previous scheme did not represent an optimised layout in relation to its visual...
	Iteration 2

	3.11.5 This represents the initial layout of a revised Causeymire Extension / Achlachan 2 layout.  It is based on three turbines, in which the only constraint taken into account is the separation distance of five turbine blade diameters (460m based on...
	Iteration 3

	3.11.6 This layout resulted from a design meeting aimed at optimising the visual composition of the scheme whilst:
	Iteration 4

	3.11.7 This layout is a modification of Iteration 3. Multiple design iterations were considered within the above constraints and examined from a visual and noise perspective using specialised computer software to visualise each alternative layout from...
	3.11.8 Having established the optimum number and location of the wind turbines at Achlachan 2, a network of tracks connecting the turbines was designed. This was guided by the principles listed above.
	3.11.9 Following a detailed peat probe study the locations avoid areas of deep peat as much as possible and proximity to watercourses to minimise environmental impacts.


	4 Project Description
	4.1.1 This Chapter was prepared by Whirlwind and describes the characteristics and components of the proposed Achlachan 2 Wind Farm.
	4.2 Introduction
	4.2.1 The precise layout and plant details will not be finalised until the detailed design phase of the development has been completed. The final scheme configuration is, however, not expected to be significantly different from that described here, an...

	4.3 Site location
	4.3.1 The proposed Achlachan 2 Wind Farm is located on managed moorland at Mybster, centred at approximately 315265, 951520. The site’s location is shown on Figure 1.1.
	4.3.2 The site is located to the north of the operational Causeymire wind farm (21 turbines with a tip height of 100m) and immediately to the south of the consented Achlachan wind farm (5 turbines with a tip height of 110m).

	4.4 Key Components of the Achlachan 2 Wind Farm
	4.4.1 The principal components of the Achlachan 2 Wind Farm are shown in Figure 1.3. The components include the following:
	4.4.2 The Achlachan 2 project will use the existing consented elements of the adjacent consented Achlachan project:
	4.4.3 No borrow pits will be established on the site.
	4.4.4 The total site area (incorporated by the red line boundary in Figure 1.2 and Figure 1.3) is approximately 168 hectares (Ha). The total area of land, which will be permanently occupied by structures and hard surfaces within this area will be appr...
	4.4.5 The grid references for the principal components of the wind farm are identified in Table 4.2. The turbine locations identified in Table 4.2 are based on an optimised technical, economic and environmental layout. Unforeseen ground conditions may...
	4.4.6 Each of these elements is now considered in more detail below.
	Wind Turbines

	4.4.7 The site will support three wind turbines each with a capacity of up to around 2.5 megawatts (MW) that will be of similar design to those that have been consented at Achlachan. An example of a typical turbine of the type proposed at Achlachan 2 ...
	4.4.8 The colour of the proposed turbines will be a semi-matt pale grey.  The turbines will carry no external advertising or lettering except for statutory notices and a turbine number on the tower door.
	Turbine Foundations

	4.4.9 It is anticipated that each turbine foundation will require an excavation of approximately 25m x 25m with a maximum depth of approximately 3m to the underlying rock as shown in Figure 4.3 This excavation will provide for a reinforced concrete fo...
	4.4.10 Following construction, each turbine foundation will be largely buried and the ground reinstated to within approximately 1m of the turbine towers, reducing the permanent land-take of the project.
	4.4.11 The detailed design specification for each foundation will depend on the type of turbine procured, and the specific ground conditions at the location of each turbine.
	Crane Hardstandings

	4.4.12 Crane hardstandings will be formed adjacent to each of the three wind turbines.
	4.4.13 The exact layout of the hardstandings will be dependent on the turbine and erection method chosen. However, typically the wind turbines will be erected using two large mobile cranes. The main lifting crane will have a lifting capacity of up to ...
	Access to Site

	4.4.14 As stated above the site will be accessed via the consented Achlachan wind farm in order to minimise the requirement for additional access tracks and to avoid the need to create a new construction access point on the public road network.
	4.4.15 During construction general sign posting will be provided where required to warn other road users that heavy vehicles may be turning at the access point.
	4.4.16 Further information regarding access to the wind farm site is provided in Chapter 11: Traffic and Transport.
	Internal Access Tracks

	4.4.17 New access tracks will be constructed to service the site. The access tracks will be used by construction vehicles and will be retained throughout the lifetime of the project for use by maintenance vehicles. The width of the access tracks will ...
	4.4.18 The tracks will be constructed of crushed stone imported from a nearby quarry. A “floating” track construction will be used on site, a cross section of each is illustrated in Figure 4.4.
	4.4.19 A floating track construction will be employed where the depth of peat is significant (typically greater than 1.5m over a significant length), and excavation to the base of the peat layer is not practical. Floating tracks consist of geotextile ...
	4.4.20 Approximately 1,220m of new access track will be required. Table 4.3 below contains estimates of the length of track that will be constructed using different methods, based on peat depth measurements taken at site (see Figure 7.1).
	4.4.21 It will not be necessary to employ a “cut and fill” methodology anywhere on site since there are no side slopes to negotiate (the gradient across the site is around 1:40–1:60).
	4.4.22 It is anticipated that the final detailed road design could be subject to the prior approval of Highland Council, via an appropriate planning condition.
	Watercourse Crossings

	4.4.23 The new access track which extends the consented Achlachan access track does not cross any watercourses.
	Electrical Control Building

	4.4.24 Cables exporting power from each turbine within the wind farm will congregate at the consented Achlachan Wind farm electrical control building, which will house switchgear and metering equipment for both projects.
	4.4.25 The consented building will be located at grid reference 315163, 952240 as shown on Figure 1.2 and will have a footprint of approximately 9m x 9m.
	4.4.26 In addition to the grid connection equipment, the electrical control building will include wind farm control and telecommunication equipment, an office space, storage space and welfare facilities (for occasional use by visiting operational staf...
	4.4.27 Any oils, hydraulic fluid and lubricants (for maintenance of the turbines) required to be stored onsite will be stored in the electrical control building storeroom. If such materials are stored on the premises, they will be kept in drums on an ...
	4.4.28 The final detailed design of the electrical control building (including provision for foul drainage) is the subject to the prior approval of Highland Council, via a planning condition.
	Grid Connection

	4.4.29 The wind farm will be connected to the local electricity distribution network. It is anticipated that it will be connected to the 33 kilovolt (kV) network at the nearby Mybster substation.
	Internal Cabling

	4.4.30 Underground cables will link the turbines to each other and to the consented Achlachan grid control building. Detailed construction and trenching specifications will depend on ground conditions encountered at the time, but typically cables will...
	4.4.31 Turf and topsoil will be stripped separately and stored adjacent to the trenches during construction.  Once the cables have been laid the trenches will be partially backfilled with adjacent subsoil and finished with topsoil that has been graded...
	4.4.32 Where cables cross over drainage ditch, depending on the final design, they will either be carried over the culvert adjacent to the track in plastic ducts or laid over the culvert above a layer of subsoil.

	4.5 Construction
	4.5.1 The detailed construction programme and construction methods will be developed by the contractor appointed to design and construct Achlachan 2. The contract will require certain essential design parameters to be met, but there will be flexibilit...
	Construction Programme

	4.5.2 It is intended for the Achlachan 2 project to be built at the same time as the Achlachan project. The main construction period for both projects is likely to last for approximately eight months and will consist of the following phases:
	Construction Hours

	4.5.3 Heavy vehicle access and potentially noisy construction activities will be limited to 7am to 7pm on weekdays and 7am to 12 noon on Saturdays unless otherwise agreed with Highland Council. This restriction will apply to the delivery of the majori...
	4.5.4 The delivery of the nacelles and blades will require the use of abnormally large and slow-moving vehicles. These vehicles will require an escort for safety reasons (by the police or the haulage contractor). It is possible that, in order to minim...
	Environmental Management During Construction

	4.5.5 The Construction Method Statement (CMS) agreed for the Wathegar Wind Farm (Appendix 4.1) identifies potentially significant environmental risks which could arise during construction, sets out methods and procedures for managing those risks and i...
	4.5.6 The main contractor responsible for the construction of Achlachan 2 will be responsible for agreeing a finalised CMS with Highland Council, SNH and SEPA prior to the start of construction and for implementing the measures detailed therein.
	Construction Compound and Temporary Works Areas

	4.5.7 During the construction period, a construction compound will be required which will include a laydown area, main site office etc. An area of approximately 50m x 50m will be required. It is proposed that the consented temporary construction compo...
	4.5.8 The compound will be used as a storage area for the various components, fuels and materials required for construction. The major structural components of the turbines will be delivered directly to site. The temporary lay down area will be provid...
	4.5.9 The temporary construction compound will be marked out and fenced to prevent damage to adjacent habitats. Topsoil will be stripped and then a geotextile layer will be laid, if required, prior to the laying of a working surface constructed from c...
	4.5.10 The compound will be reinstated at the end of the construction period, which will involve the removal of the imported material and underlying geotextile, if present. The exposed substrate will be stripped and then the topsoil replaced. The surf...
	Stone Requirements

	4.5.11 The crushed stone required for the project will be imported to site, potentially from Spittal Quary and/or Bower Quarry (in Gilloch). A summary of the approximate volumes of stone required is shown in Table 4.4 below.
	4.5.12 The total aggregate requirement for construction will be 9,681m3.
	Construction of Access Tracks

	4.5.13 The on-site access tracks will be constructed first and vehicles will be restricted from using any other routes whilst on site.
	4.5.14 Construction will generally involve the following:
	4.5.15 Floating tracks will be constructed by laying down a geotextile over the existing ground and subsequently up to 600mm of compacted stone on top of this to form a suitable running surface. The exact cut-off depth for the use of floating tracks w...
	4.5.16 The turf, topsoil and subsoil will be stored separately where practical, in low bunds for later reinstatement of the track edges. This will be done progressively to minimise turf storage time and the potential for drying out and erosion.
	4.5.17 Although the edges of tracks will be reinstated it is envisaged that access tracks will remain at a running width of 4.5m.
	Drainage of Tracks and Hardstanding Areas

	4.5.18 Rainfall will infiltrate through the aggregate layer into the underlying and adjacent land to disperse passively. If necessary, a drainage ditch will be created on the upslope side of the track with single sized aggregate. These will be linked ...
	Watercourse Crossings

	4.5.19 No water crossings are required for the project.
	Turbine Foundations

	4.5.20 The excavation methods used at each turbine site will vary depending on the ground conditions present and the nature of the surface vegetation. However, the general process will be as follows:
	Turbine Erection and Creation of Hardstandings

	4.5.21 The exact procedure for turbine erection and the precise layout of the crane hardstandings will be dependent on the turbine and erection method chosen. Typically, however, the wind turbines will be erected using two large mobile cranes. The mai...
	4.5.22 The second smaller crane, or ‘tail crane’, will have a lifting capacity of up to 500 tonnes and will also be positioned on the crane pad. The two cranes will lift turbine tower sections and blades off their delivery vehicles and into their asse...
	4.5.23 The areas of hardstanding will be created as follows:
	4.5.24 It is proposed that crane hardstanding areas will not be reinstated following turbine erection. This avoids having to re-expose them at a later date in the event of any maintenance work requiring a large crane.
	Construction Traffic

	4.5.25 The predicted type and quantity of traffic movements arising from the construction phase of the works is discussed fully in Chapter 11: Traffic and Transport.
	Waste Management

	4.5.26 Care has been taken to locate turbines and track on shallower peat as far as possible (see Figure 7.1) while balancing other concerns such as turbine separation distances (for wind flow reasons) and the visual appearance of the layout from key ...
	4.5.27 Excavated subsoil will be backfilled as part of the foundation construction.
	4.5.28 Part of the peat / topsoil from the access tracks, turbine foundations and crane hardstandings will be used to reinstate these areas following construction.
	4.5.29 Detailed arrangements for the management of peat during construction will be included in a Construction and Environmental Management Plan (CEMP), to be agreed with Highland Council in consultation with SNH and SEPA prior to the commencement of ...
	4.5.30 Disposal of foul drainage and other waste during construction is described in the draft CMS.
	Construction Employment

	4.5.31 On average, approximately 20 people will be employed at any one time on site during the construction of Achlachan 2. The actual number will depend on the activities being undertaken and will vary throughout the course of the construction progra...
	4.5.32 Use of local labour and local businesses is discussed in more detail in Chapter 16: Socio-Economic Impacts.

	4.6 Operational Activities
	Key Parameters
	4.6.1 Achlachan 2 will have a capacity of upto 7.5 megawatts (MW) and is projected to have an operating lifetime of 30 years.
	Hours of Operation

	4.6.2 The turbines will operate at all times when wind speeds are suitable, with the exception of downtime for maintenance. The exact wind speeds at which generation will occur will ultimately depend upon the turbine selected during the detailed desig...
	Operational Employment

	4.6.3 Operation of the turbines will be automated and visits to the site by operations staff will only be required approximately once or twice a month for routine inspections in a light vehicle.
	4.6.4 Longer visits for servicing, typically every six months, will be required to check and inspect blades, fastenings and oil quality. An oil change should only be necessary if there was indication of degradation in the oil quality following the six...
	Operational Traffic Movements

	4.6.5 The regular operational visits (one or two per month and six-monthly maintenance visits) by staff will be undertaken in a light van or 4x4 vehicle. Other visits are likely to comprise approximately three visits per year to the site office for de...
	Effluent and Waste Disposal

	4.6.6 All waste and effluent arising during maintenance activities (such as rubbish or oils) will be removed from site to a licensed disposal site. There will be no deposits or discharges on site. Sewerage will be collected into a septic tank and soak...
	Operational Lighting

	4.6.7 During the operation of the wind farm, unless required by the aviation authorities, there will be no lighting of the turbines or the access tracks. There will be limited low level lighting at the consented Achlachan electrical control building i...
	Unscheduled Repairs to Turbines

	4.6.8 During the 30 year operational period, it is possible that unscheduled repairs or maintenance of the turbines may require large items of plant, such as cranes, to be returned to the site along with additional maintenance staff. It is for this re...

	4.7 Decommissioning
	4.7.1 The projected operational lifetime of the wind farm is 30 years. When the wind farm ceases operation, all major components and most above ground structures will be removed from the site. In the case of the turbine bases, the upper sections will ...
	4.7.2 Prior to decommissioning of the site, a decommissioning method statement, part of an Ultimate Restoration Plan detailing how the site will be restored, will be developed for approval by Highland Council in consultation with SNH and SEPA.


	5 Planning and Policy Context
	5.1.1 This Chapter has been prepared by Whirlwind, and sets out how the Achlachan 2 Wind Farm proposal should be considered against the relevant planning policy and legislation. This Chapter forms an integral part of the Environmental Statement (ES), ...
	5.2 Relevant Legislation
	5.2.1 The Scottish Government has devolved authority over matters relating to the implementation of energy policy, although the UK Government retains control over the overall direction of energy policy. Therefore it is essential to consider both sets ...
	The 1988 Energy Paper 55 and the Electricity Act 1989

	5.2.2 The UK’s response to global warming and its commitment to reducing carbon dioxide (CO2) emissions can be traced through a series of papers and measures starting with 1988’s Energy Paper 55 and the Electricity Act 1989, which created the concept ...
	5.2.3 Initial targets of 5% by 2005 and 10% by 2010 were followed by a target for the whole of the UK of producing 20% of electricity from renewable sources by 2020.
	The 2003 Energy White Paper and the 2006 Energy Review

	5.2.4 The 2003 White Paper set out a new direction for energy policy in which the UK Government committed to reduce carbon dioxide emissions by 60% by 2050. The achievement of this target was based on four elements: the environment, energy reliability...
	5.2.5 The subsequent 2006 Energy Review stated that renewable energy is to be an integral part of the UK Government’s long-term aim of reducing carbon dioxide emissions by 60% by 2050, and using renewables to tackle climate change by reducing dependen...
	UK Agreement to Kyoto Protocol, 2005

	5.2.6 The Kyoto Protocol aimed to achieve a reduction in anthropogenic carbon dioxide levels to at least 5% below 1990 levels by 2012. It sought to ensure that all reasonable opportunities are taken forward to encourage development, which is energy ef...
	Climate Change Programme, 2006

	5.2.7 The Climate Change Programme represented the UK Government’s initial steps to address climate change issues in the UK in response to the Kyoto Protocol. Essentially it set targets to reduce the UK’s emissions of greenhouse gasses to 20% below 19...
	The Stern Report, 2006

	5.2.8 A major contribution to the climate change debate in the UK came with the publication of the Stern Report, which sought to understand more comprehensively the economic challenges of climate change and how they can be met, both in the UK and glob...
	The White Paper, 2007

	5.2.9 In May 2007, the UK Government published a further White Paper which referred to giving a “clear steer” to planning professionals and local authority decision-makers that they should look favourably on renewable energy developments.
	5.2.10 It also restated that the Renewables Statement of Need from the 2006 Energy Review represents a clear statement of national policy requiring that the wider benefits of renewable energy must be taken into account and that any contribution, whate...
	EU Renewable Energy Policy

	5.2.11 In March 2007, European leaders signed up to a binding EU-wide target to source 20% of their energy needs (not just electricity, but electricity, heat and transport) from renewables. This target, together with a binding target for the UK to sup...
	Climate Change Act 2008

	5.2.12 The Climate Change Act introduced legally binding targets to cut carbon dioxide emissions in the UK by at least 26% by 2020 (and 80% by 2050) against a 1990 baseline, and a carbon budgeting system that caps emissions over five year periods. An ...
	5.2.13 The Act introduced a new system of annual open and transparent reports to Parliament, with the Committee on Climate Change providing an independent progress report to which the Government must respond. This seeks to ensure that the UK Governmen...
	The Renewable Energy Strategy (RES), July 2009

	5.2.14 The UK Government has signed up to the EU requirement that 15% of all energy consumed in the UK should be from renewable sources by 2020, i.e. all energy sources and not just electricity. In the light of the difficulties in providing significan...
	Scottish Government Targets

	5.2.15 The recently revised current target for electricity generated in Scotland by renewable sources, announced by the First Minister in May 2011, is 100% by 202011F , via an interim target of 31% by 2011  (the UK target is to produce 15% of electric...

	5.3 National Planning Policy
	5.3.1 National planning policy in Scotland is currently set out through the following documents:
	5.3.2 The National Planning Framework sets out a strategy for Scotland’s development for the next 20-30 years and therefore also needs to be considered as part of this ES.
	5.3.3 The Statements of Scottish Government policy in NPF3, SPP, Creating Places, Designing Streets and Circulars can be material considerations to be taken into account in development plans and development management decisions. The National Planning ...
	5.3.4 In addition, Planning Advice Notes (PANs) provide Scottish Government advice on good practice and other relevant information.
	5.3.5 PAN 45 previously provided advice with regard to Renewable Energy Technologies but has since been replaced by online advice – Onshore Wind Turbines – on the Scottish Government website. The advice is currently under review following the publicat...
	Scottish Planning Policy (2014)

	5.3.6 The current Scottish Planning Policy (SPP) was published in June 2014. It sets out the Scottish Government’s approach to the planning system and encourages sustainable development.
	5.3.7 SPP sets out:
	5.3.8 SPP confirms that planning should encourage sustainable development by:
	5.3.9 SPP states that the planning system should support the transformational change to a low carbon economy, consistent with national objectives and targets (paragraph 154).
	5.3.10 Regarding Onshore Wind, SPP expects development plans to set out a spatial framework showing areas that are likely to be most appropriate for onshore wind farms as a guide for developers and communities, and set out the criteria that will be co...
	The National Planning Framework 3 (NPF3)

	5.3.11 NPF3 was issued in June 2014 and aims to guide Scotland’s spatial development for the next 20-30 years. It sets out strategic development priorities to support the Scottish Government’s promotion of sustainable economic growth.
	5.3.12 NPF3 identifies the Scottish Government’s previous commitment to providing at least 30% of overall energy demand from renewables by 2020 – this includes generating the equivalent of at least 100% of gross electricity consumption from renewables...
	The Highland-Wide Local Development Plan

	5.3.13 The Highland Wide Local Development Plan (HwLDP) was adopted on the 5th of April 2012 and has replaced the Highland Structure Plan as well as the relevant parts of existing Local Plans.  It anticipates the adoption of Onshore Wind Energy Supple...
	5.3.14 Section 21 of the HwLDP is concerned with the Safeguarding of the Natural Environment.  Policy 57 is highlighted in the accompanying Onshore Wind Supplementary Guidance as being of particular relevance to wind energy proposals in that it identi...
	5.3.15 Policy 57, Natural, Built and Cultural Heritage states that:
	5.3.16 The Council intends to adopt the Supplementary Guidance on Wild Areas in due course. The main principles of this guidance will be:
	5.3.17 In due course the Council also intends to adopt the Supplementary Guidance on the Highland Historic Environment Strategy. The main principles of this guidance will ensure that:
	5.3.18 The various chapters of this ES detail how the Achlachan 2 proposal accords with the environmental and cultural heritage protection criteria set out in the policy.
	5.3.19 Issues specifically relating to renewable energy are set out in the Sustainable Development and Climate Change section of the Plan, which recognises that the Highland area has great potential for renewable energy production with ambitious targe...
	5.3.20 Policies 67 to 69 in the HwLDP set out the planning framework under which proposals for renewable energy development will be considered. Policy 67 states that
	5.3.21 Proposals for the extension of existing renewable energy facilities will be assessed against the same criteria and material considerations as apply to proposals for new facilities.
	5.3.22 Again the assessment criteria in the above policy are relevant to the Achlachan 2 proposal and this ES includes the necessary information about the project to allow the LPA to determine the proposal in line with the requirements of the policy.
	5.3.23 Policy 68 is concerned with “Community” Renewable Energy Developments, while Policy 69 relates to Electricity Transmission Infrastructure.
	Onshore Wind Energy: Interim Supplementary Guidance

	5.3.24 On 14 March 2012, The Highland Council's Planning, Environment and Development Committee approved Onshore Wind Energy: Interim Supplementary Guidance (ISG). This provides a spatial framework to guide the location of large wind farms, developmen...
	5.3.25 The ISG is not part of the statutory development plan and is currently under review (and out to consultation) to bring it into line with SPP (2014). The revised Supplementary Guidance will be progressed to statutory adoption alongside a new Hig...
	5.3.26 The ISG’s spatial framework uses the methodology set out in the Scottish Government’s ‘Process for preparing spatial frameworks for wind farms’ (2012), which has been superseded by the methodology set out in SPP (2014). The Spatial Framework cu...
	5.3.27 The Stage 1 Areas: Significant Protection plan on page 9 of the ISG confirms that the proposed Achlachan 2 proposal does not lie in an area to be afforded significant protection from wind energy development. This also shows that the proposal li...
	5.3.28 The Stage 2 Areas: Other Constraints plan on page 11 places the proposed Achlachan 2 scheme on the edge of an area with other potential constraints, due to its proximity to settlements (i.e. within 2 kilometres). As the Highland-wide LDP does n...
	5.3.29 Finally the Stage 3 Areas plan on page 13 of the guidance places the Achlachan  2 proposal on the boundary between a Stage 2 area and a Stage 3 area, the latter representing an area of search for wind energy development. Within Stage 3 areas, a...
	5.3.30 The table on page 7 of the ISG identifies wind energy development categories. This categorises the Achlachan proposal as a ‘Large’ scale development, as the proposed tip heights (max 110m) would exceed 80m, but below 140m (classified as 'Very L...
	The Highland Renewable Energy Strategy

	5.3.31 The Highland Renewable Energy Strategy and Planning Guidelines (HRES) was approved the as non-statutory supplementary planning guidance on the 4th of May 2006. HRES identified renewable energy targets for the Highland Council region and identif...
	5.3.32 HRES defines four scales of renewable energy development:
	5.3.33 With an anticipated installed capacity of up to 7.5MW, the Achlachan 2 proposal is identified as a development of Major Significance in the HRES.
	5.3.34 HRES identified the location of the proposed Achlachan 2 wind farm as lying partly within an “Area of Possible Development” for National (>100MW) and Major (>5MW) onshore wind farms’, and wholly within an “Area of Possible Development” for Loca...
	5.3.35 This locational guidance was, however, superseded by the ISG which places Achlachan 2 on the boundary between a Stage 2 area and a Stage 3 area of search (for wind energy development), as described above.
	5.3.36 Policy E2 of the HRES refers to wind energy developments, stating that:
	5.3.37 Proposals at this scale are also aimed at serving local energy requirements and the degree to which nearby communities will be served is considered very important. In some locations the existing high voltage transmission power lines are more li...
	5.3.38 Policy N.1 refers to local content of works:
	5.3.39 This is expanded in Recommendation N.2, which states:
	5.3.40 Whirlwind Renewables has established links with local businesses including quarries, who are in a position to tender for elements of the construction work. The crushed stone required for the project is, for example, likely to be imported to sit...
	5.3.41 About 25% of the capital cost to build Achlachan 2 could be spent locally and opportunities will be taken to maximise the use of local labour sources and suppliers. The developer will encourage local businesses to tender for the construction wo...
	5.3.42 The Achlachan 2 project is, therefore, considered to be fully compliant with the Highland Renewable Energy Strategy.

	5.4 Summary and Conclusions
	5.4.1 The conclusions of this Chapter are that the Achlachan 2 project:
	5.4.2 In scoping the main relevant planning policies at international, national, regional and local levels, the issues described in this summary can be considered to be the most relevant.
	Social and Economic Benefits of Addressing Climate Change

	5.4.3 As a renewable energy scheme this proposal has the potential to significantly contribute to international and national objectives on addressing climate change and reducing carbon dioxide emissions.
	5.4.4 Achlachan 2 will generate enough electricity to supply the equivalent of 6,494 homes, equivalent to 60% of homes in Caithness with electricity every year for its operating life. Through generating electricity from a renewable source, it could al...
	5.4.5 The proposal is considered to be consistent with the aims of international policy and national planning policy, Local Development Plan policies 57 and 67 to 69 and the adopted ISG.
	Meeting the Renewable Energy Minimum Targets

	5.4.6 This proposal has the potential to contribute up to 7.5MW of renewable installed capacity and will therefore make a significant contribution to the ambitious renewable energy targets that have been set for Scotland.
	5.4.7 The proposal is considered to help meet the objectives and be in general accordance with policies set out in international, European and national policy/legislation, SPP and the associated online guidance.
	Impact on the Landscape and Cumulative Impacts

	5.4.8 This is a key issue in the consideration of any wind energy proposal and is discussed in more detail in Chapter 6: Landscape and Visual.
	5.4.9 The proposal has been designed to minimise its impact on the landscape, with the turbines being placed within the site to take maximum advantage of its topography, minimise any potential cumulative effects with the adjacent Achlachan, Bad á Cheò...
	5.4.10 The landscape and visual impact assessment (LVIA), reproduced in Chapter 6 considers the potential impacts, in terms of direct and indirect effects, on the landscape resource and the nature and extent of effects on the existing visual amenity a...
	5.4.11 The LVIA provides visualisations (including photomontage images and zones of theoretical visibility) to illustrate how the proposal would appear. The visualisations have been produced in accordance with the latest best practice guidelines, such...
	5.4.12 The LVIA also considers the cumulative impact of the proposed wind farm on all other wind farms within a 35km radius of the site. In accordance with SPP and the associated online guidance, the cumulative assessment includes all operational proj...
	5.4.13 The proposal is considered to meet all the relevant landscape and cumulative impact polices contained in national, regional and local planning policies, particularly those set out in SPP and Local Development Plan Policies 57 and 67; and the re...
	5.4.14 The detailed design iteration process which led to the final design and layout of Achlachan 2 is described in Chapter 3: EIA and Design Evolution.
	Impact on the Natural and Built Environment

	5.4.15 The potential impacts of Achlachan 2 upon the ecology and bird life in the vicinity of the proposal have been fully assessed and are set out in Chapters 8 and 9. The assessments within this ES conclude that Achlachan 2 will not cause any unacce...
	5.4.16 The scheme includes proposals for environmental improvement through habitat enhancement and restoration measures to restore areas on and around the site to blanket bog.
	5.4.17 The potential impacts on archaeological features and cultural heritage has been assessed in Chapter 12: Archaeology and Cultural Heritage. The assessment considered the impacts (both direct and indirect impacts, and during construction and oper...
	5.4.18 The proposal is considered to comply with SPP, advice set out in Scottish Historic Environment Policy (December 2011), and Local Development Plan Policies 57 and 67.
	Local amenity, noise and shadow flicker

	5.4.19 The proposal has been assessed for impacts related to visual amenity (see Chapter 6), noise (see Chapter 10) and shadow flicker (see Chapter 13). No significant impacts on local amenity are predicted.
	Rural development and Diversification of the Rural Economy

	5.4.20 It is acknowledged that a sustained level of local employment is unlikely to result from this type of development. However, Achlachan 2 will provide an additional income stream for the landowner and will help to support a working farm.
	5.4.21 The site is owned by Innes Miller.  Innes also owns the land where the Causeymire Wind Farm is located. As an avid wind energy enthusiast, he has long wanted to realise the additional three turbines that were consented in 2005 and never built.
	5.4.22 The proposal is considered to be consistent with the aims of SPP, online guidance and the Local Development Plan.
	Telecommunication, Television and Electromagnetic Interference

	5.4.23 All relevant operators or managers of electromagnetic and other radio or microwave links have been consulted regarding the proposal. The results of the consultation process are set out in Chapter 14 which confirm that Achlachan 2 will not have ...
	Traffic and Transport

	5.4.24 The potential impacts of the traffic associated with the development upon the local road network are described in Chapter 11.
	Construction Issues

	5.4.25 A detailed plan and schedule of the construction phase for Achlachan 2 is described in Chapter 4.
	Decommissioning and Restoration

	5.4.26 A temporary planning consent of 30 years duration is sought for the Achlachan 2 project, and it is anticipated that the scheme would operate for around 25 years. Details of the future decommissioning of the wind farm together with a description...
	5.4.27 It is considered that these issues can satisfactorily be dealt with through the use of appropriate planning conditions. In line with Paragraph 186 of SPP, the developer will undertake to decommission the development at the end of its operating ...
	5.4.28 The proposal is, therefore, considered to comply with policies regarding the removal of wind energy structures and remediation.
	Local Content of works

	5.4.29 The crushed stone required for the project will be imported to site, potentially from Spittal Quary and/or Bower Quarry (in Gilloch). Local businesses will be encouraged to tender for the construction works, which would be worth around £2.25 mi...
	5.4.30 The proposal is considered to comply with HRES policy N.1 and recommendation N.2 regarding local content of work.
	Community Benefit

	5.4.31 Whirlwind operates a “good neighbour” development process and in-keeping with this will establish a community benefit scheme for Achlachan 2 to provide support to local community based projects. The establishment of such schemes is encouraged b...
	5.4.32 The principle behind providing support to the local community is that while the wind farm will bring some benefits to the local community, most benefits tend to be felt across a wider area through the resultant reduction in emissions of harmful...
	5.4.33 The project would generate an annual community fund equivalent to £5,000 per MW of installed capacity over its operative lifetime (this will be index-linked, to ensure it rises in line with inflation). This would be up to £37,500 per annum, or ...
	5.4.34 Whirlwind has carried out extensive public consultations with representatives personally visiting the majority of the households within 2.5km of the proposed wind farm, to discuss the development and listen to any feedback from the local commun...
	5.4.35 Feedback from the community has been extremely useful and, following comments, the Community Benefit package will consist of the following.
	5.4.36 Reduced electricity bills for the nearest householders: Whirlwind offered a “Whirlwind Electricity Tariff” to the households nearest to the wind farm for the Achlachan project. It is envisaged that a discounted rate to all households who live w...
	5.4.37 The proposal is considered to comply with policies regarding local community benefit, including HwLDP Policy 67.

	5.5 References

	6 Landscape and Visual Impact Assessment
	6.1 Summary
	6.1.1 This Chapter of the Environmental Statement (ES) evaluates the impacts of the proposed Achlachan 2 Wind Farm on the Landscape and Visual resource. It describes and evaluates the change to the landscape and visual amenity during construction and ...
	6.1.2 The subjects of landscape character and visual amenity, although closely related to one another, have been considered separately in this chapter for reasons of clarity and robustness.
	6.1.3 Due to the location of the three proposed turbines in what is effectively a gap between the consented Achlachan Wind Farm and the operating Causeymire Wind Farm, it is considered that the potential landscape and visual effects of the project, in...

	6.2 Scoping Opinion
	6.2.1 In its scoping opinion of the 24th of November 2014, the Council stated that it expects that the ES will consider the visual impact of the development and that this assessment should include the expected impact of on-site access roads in additio...
	6.2.2 The Council also stated that the ES should take account of the potential cumulative landscape and visual effects of the scheme in combination with other existing and approved schemes located in the surrounding area, including those that are with...
	6.2.3 The scoping opinion emphasised that the viewpoints from which visualisations are produced should be carefully selected, in discussion with the LPA and other consultees

	6.3 Scoping Scope of the Assessment
	6.3.1 The aim of the Landscape and Visual Impact Assessment (LVIA) is to identify, predict and evaluate potential key effects arising as a result of the construction and operation of the proposed development.
	6.3.2 In light of the scoping responses, and the previous experience of assessing the now consented Achlachan project, the following potential issues have been assessed:
	Study Area

	6.3.3 The overall study area defined for the Landscape Character and Visual Impact Assessment (LVIA) extends for 35 km from the proposed development and is shown on Figure 6.1. Using the same study area for both the landscape and visual assessments al...
	Landscape Assessment

	6.3.4 All landscape designations and SNH Landscape Character Types (LCT) within the 35km study area have been identified (See Figures 6.2 & 6.3). Those receiving potential intervisibility with the proposed development have been considered within this ...
	Visual Assessment

	6.3.5 Within the overall 35 km study area a series of nineteen viewpoints were selected, taking into account the comments of The Highland Council (THC) and Scottish Natural Heritage (SNH) in relation to both Achlachan 2 and the adjacent consented Achl...
	Cumulative Assessment

	6.3.6 As part of the landscape and visual assessments it is also important to consider potential cumulative impacts. In terms of visual amenity, cumulative effects may result where a number of wind farms combine to increase their appearance and promin...
	6.3.7 An initial search area of 35km from the proposed turbines has been adopted for the Cumulative Landscape and Visual Impact Assessment (CLVIA). Within this area thirty nine other wind farms or single turbine projects, which are either operational,...
	6.3.8 The number of wind farm applications made or withdrawn changes frequently, therefore, in order to inform the cumulative baseline scenario a cut-off date of the 3rd of March 2015 has been used. All new applications, applications withdrawn and add...
	Effects Scoped out of Assessment

	6.3.9 For the purpose of this report, effects arising from the process of decommissioning have been scoped out as they are considered to be of a similar nature to construction issues, but of a smaller scale and shorter duration.

	6.4 Policy, Legislation and Guidance Policy Context
	6.4.1 The assessment has taken account of national, regional and local policy and guidance relating to landscape character and visual amenity relevant to the proposed development (See Chapter 5).
	Other Regional and Local Policy and Guidance: Highland Council Interim Supplementary Guidance for Onshore Wind Energy (Approved March 2012)

	6.4.2 In response to requirements set out in SPP for planning authorities to produce a spatial framework for onshore wind farms the Highland Council has developed Supplementary Planning Guidance for Onshore Wind Energy. This supplementary guidance rep...
	6.4.3 The Onshore Wind Energy Supplementary Guidance is to be revised and the Highland Council prepared a paper setting out the main issues and options for revising the Guidance. A public consultation on the paper will run from Monday 16 March to Mond...
	6.4.4 At present, however, the current interim SG remains as a material consideration in the determination of wind energy proposals.
	6.4.5 The Interim SG provides:
	6.4.6 The proposed Achlachan 2 Wind Farm proposal is categorised as ‘large’ wind energy development. The capacity criteria for this category includes turbines over 20 MW and additional supplementary criteria including turbines over 50m to hub and/or a...
	6.4.7 The Interim Guidance identifies three areas as follows:
	6.4.8 Stage 3 Areas are areas within which appropriate proposals are likely to be supported subject to detailed consideration against the HwLDP and Interim Guidance.  Stage 3 Areas are not covered by the any of the features identified above in the Sta...
	6.4.9 The Achlachan 2 Wind Farm site is identified as lying within a Stage 2 area, adjacent to a Stage 3 area, as was the case with the consented Achlachan site.
	6.4.10 Appendix 1 of the previous draft version of the ISG described two initial pilot studies, which were produced as an initial stage of work to develop the spatial framework for wind energy development. One of the two pilot areas was Caithness, inc...
	Landscape Character Assessment Methodology

	6.4.11 This section of the Chapter describes the key components, features and characteristics that contribute to the quality and perception of the landscape within the study area. It is largely based on the previous assessment submitted in support of ...
	6.4.12 As already stated this assessment is based on the findings of the previous assessment of the neighbouring Achachan Wind Farm, which was undertaken by Chartered Landscape Architects, ASH design+assessment Ltd in 2013.  This was prepared with ref...
	Assessment Guidance
	Key Stages of the Assessment


	6.4.13 LVIA relies on an appreciation of the existing host landscape, its sensitivity to change, a thorough understanding of the development proposals, and an understanding of the magnitude of change that would result from the construction and operati...
	6.4.14 There are four key stages to the assessment:

	6.5 Landscape Character Baseline
	Context
	6.5.1 As shown in Figure 1.1, the proposed site for Achlachan 2 is situated to the west of the town of Wick and south of the town of Thurso in Caithness. The proposed site lies directly to the north of the operational Causeymire Wind Farm, and directl...
	Landscape Designations

	6.5.2 Landscapes can be ascribed an international, national, regional or local designation, which recognises the significance of the landscape in question for its outstanding scenic interest or attractiveness, and/or for its value as a leisure and rec...
	National Designations

	6.5.3 No part of the overall study area is within a nationally designated area, i.e. a National Park or National Scenic Area.
	Regional Designations
	Special Landscape Areas (SLA)


	6.5.4 Special Landscape Areas (SLAs) are areas designated at a regional scale for their landscape value and are identified within the Highland Wide Local Development Plan. The Highland Council have published citations of each of these designated areas...
	The Flow Country Berriedale Coast Special Landscape Area (SLA)

	6.5.5 The Berriedale SLA covers a large area of peatland and moorland south from Dale Moss/ Westerdale to the coast at Berriedale, south of Dunbeath. All of this regional designation falls within the 35km study area.
	Other Important Landscapes
	Gardens and Designed Landscapes (GDL)


	6.5.6 The Inventory of Gardens and Designed Landscapes schedules sites, which are frequently, but not exclusively, created as a setting to historic buildings. Within the study area there are three such non-statutorily designated landscapes on the inve...
	SNH Search Area for Wild Land (SAWL)

	6.5.7 SAWL SNH’s Policy Statement No. 02/03 'Wildness in Scotland’s Countryside' recognises the concept of wild land / wildness as land that is sensitive to any form of development, and which provides psychological benefit to those seeking more challe...
	Landscape Character Types

	6.5.8 SNH, in conjunction with partner councils, has undertaken detailed review and classification of the various regional landscape areas and types in Scotland. The landscape of the study area is covered by the Caithness and Sutherland Landscape Char...
	6.5.9 Whilst landscape character assessment can be carried out at a variety of scales, SNH usually identifies landscape character at two levels: regional and local. However, in the Caithness and Sutherland Landscape Character Assessment only Landscape...
	6.5.10 The Caithness Landscape Character Assessment contains a total of fifteen LCTs, all of which are found within the 35km study area. Figure 6.3 illustrates the relevant LCTs found within the 35km study area in which key characteristics and physica...
	6.5.11 Table 6.3 indicates that of the fifteen LCTs found within the 35km study area, nine would potentially experience intervisibility as a result of the Project. These nine form the basis of the LCT assessment and are shown on Figure 6.3. The remain...

	6.6 Assessment of Impacts
	Development Characteristics
	6.6.1 The extent to which the Project would affect the existing landscape varies depending on the individual components of the project and the ability of the existing landscape to accommodate these various components.
	6.6.2 The following section provides an assessment of the impacts that the Project would have on the landscape designations and the landscape character identified within the baseline. The assessment considers impacts during construction and also in th...
	6.6.3 The key elements and characteristics of the Project, which may give rise to landscape or visual impacts during construction and operation are as follows (see Chapter 4 for a more detailed description):
	6.6.4 The operational life of the wind farm will be approximately 30 years. The nature of these components during operation is described in detail in Chapter 4.
	Assumed Design, Management and Mitigation Measures

	6.6.5 The nature of the work that will be associated with the components of the proposed development is described in Chapter 4. The location and management of these components have been carefully considered to minimise environmental impacts including ...
	6.6.6 The site selection rationale, the iterative design process employed and the proposed wind farm development are described in Chapter 3. This chapter includes a number of planning, design and construction proposals to safeguard landscape and visua...
	6.6.7 Primary mitigation measures, adopted at the design stage to minimise landscape impacts consisted of:
	6.6.8 These mitigation measures have all been taken account of in the assessment process.

	6.7 Summary of impacts on landscape designations and character
	Landscape Designations
	6.7.1 As outlined in the baseline, of the one SAWL and five regional designations and three GDLs found within the 35km study area, only the Flow Country & Berridale Coast SLA and SNH Search Area for Wild Land are predicted to receive potential intervi...
	6.7.2 The following paragraphs provide a brief overview of the potential impacts experienced by the SAWL and SLA.
	The Flow Country & Berriedale Coast SLA

	6.7.3 This SLA lies approximately 4km to the south of the Project and covers an extensive area including the coastal shelf and cliffs near Berriedale in the south, to Loch More in the north. Predominantly consisting of flat peatlands, the SLA also inc...
	6.7.4 It is anticipated that northern part of the designation would experience potential intervisibility up to 12km to the south of the Project. Thereafter, potential intervisibility would be limited to the northern slopes of localised elevated areas ...
	6.7.5 Magnitude to change is considered to be Locally Medium where there is potential intervisibility of the Project within 12km. Thereafter, it is anticipated that magnitude of change would be Low due to the indirect nature of impacts, distance and l...
	6.7.6 The resultant effect on The Flow Country & Berriedale Coast SLA is therefore considered to be Locally Moderate Adverse and significant during construction and operation, but elsewhere impacts upon the designation are considered to be Slight Adve...
	SNH Search Area for Wild Land (SAWL)

	6.7.7 The SAWL lies approximately 2km to the south of the Project and covers an extensive area in the southern part of the 35km study area. Like the Flow Country & Berriedale Coast SLA, the search area is characterised by flat peatland moorland includ...
	6.7.8 The SAWL is considered to be High in scenic quality due to its generally undeveloped nature and wild land characteristics. The SAWL is also a highly valued landscape as indicated by its inclusion as a Search Area for Wild Land by SNH. The design...
	6.7.9 It is anticipated that the northern part of the designation would experience widespread potential intervisibility up to 12km from the Project. Thereafter, potential intervisibility would be localised and limited to the northern slopes of the mor...
	6.7.10 Magnitude to change is considered to be Locally Medium due to the widespread potential intervisibility with the Project within 12km. Thereafter, it is anticipated that magnitude of change would be Low due to the indirect nature of impacts, dist...
	6.7.11 The resultant effect on the SAWL is therefore considered to be Locally Moderate Adverse and significant during construction and operation, but elsewhere impacts upon the SAWL are considered to be Slight Adverse and not significant during both c...
	Landscape Character Types

	6.7.12 The nine LCTs with theoretical intervisibility within 35 km of the proposed Project are identified in Table 1.3. For the purposes of this assessment, it is important to identify significant effects. Significant effects are considered to be thos...
	6.7.13 The following summarises the potential impact upon those LCTs experiencing potential intervisibility with the Project.
	Sweeping Moorland LCT

	6.7.14 The Achlachan 2 Project would fall entirely within this LCT, which can be found in five other locations within the 35km study area. The LCT forms a large-scale landscape consisting of undulating moorland predominantly covered by heather and gra...
	6.7.15 It is anticipated that the LCT would experience both direct and indirect impacts as a result of the Project. The ZTV has indicated that potential intervisibility would be widespread to the south, south-east and south-west of the Project. Therea...
	6.7.16 Magnitude to change is considered to be Locally Medium due to the widespread potential intervisibility within 12km of the Project. Thereafter, it is anticipated that the magnitude of change would be Low due to the indirect nature of impacts, di...
	6.7.17 The resultant effect on the LCT is therefore considered to be Locally Moderate Adverse and significant during construction and operation, but elsewhere, the LCT is considered to be Slight Adverse and not significant during both construction and...
	Flat Peatland LCT

	6.7.18 This LCT is located along the southern periphery of the Project and is located in eleven other locations within the 35km study area boundary.   This LCT is characterised by flat landform and has a large-scale, open, exposed and remote nature. T...
	6.7.19 It is anticipated that potential intervisibility would be indirect and primarily from those parts of the LCT to the south of the Project, including parts of The Flows National Nature Reserve. Thereafter, potential intervisibility would reduce a...
	6.7.20 Magnitude to change is considered to be Locally Medium due to the widespread potential intervisibility of the Project immediately to the south. Thereafter, it is anticipated that magnitude of change would be Low due to the indirect nature of im...
	6.7.21 The resultant effect on the LCT is therefore considered to be Locally Moderate Adverse and significant during construction and operation, but elsewhere, the effects on the LCT are considered to be Slight Adverse and not significant during both ...
	Mixed Agriculture & Settlement LCT

	6.7.22 This LCT is found directly to the north of the Project and extends out to 31.8km at its furthest point. Generally affected parts of the LCT lie to the north-east of the Project, forming a wide open horizontal landscape with the horizon being oc...
	6.7.23 Magnitude to change close to the site is considered to be Locally Medium due to the indirect intervisibility experienced. Thereafter, it is anticipated that magnitude of change would be Low due to the indirect nature of impacts, distance and li...
	6.7.24 The resultant effect on the LCT is therefore considered to be Locally Moderate Adverse and significant during construction and operation, but elsewhere, the LCT is considered to be Slight Adverse and not significant during both construction and...
	Remaining LCTs

	6.7.25 The remaining LCTs, which would experience potential intervisibility of the Project, include Coniferous Woodland Plantation, Lone Mountains, Moorland Slopes & Hills, Open Intensive Farmland, Small Farms & Crofts, and Towns. These LCTs are found...
	6.7.26 The ZTV indicates that potential intervisibility experienced by these LCTs would be limited as a result of intervening topography and would generally be distant. This results in a Low or Negligible magnitude of change experienced by all six of ...
	6.7.27 The resultant effect on these other LCTs is therefore considered to be Slight Adverse and not significant or Negligible during both construction and operation.

	6.8 Summary of impacts on landscape designations and character
	6.8.1 The predicted impacts on designated sites and landscape character types are summarised in Table 6.4. For the purpose of this assessment, it is important to identify significant impacts.
	6.8.2 As can be seen from Table 6.4, The Flow Country & Berridale Coast SLA and SNH Search Area for Wild Land are predicted to receive close indirect and Locally Moderate Adverse, and therefore significant, impacts. These locally significant adverse i...
	6.8.3 The Sweeping Moorland, Flat Peatland and Mixed Agriculture & Settlement LCTs would each experience close potential intervisibility with the Project. In the case of Sweeping Moorland, potential impacts would be both direct and close resulting in ...
	6.8.4 The remaining six LCTs are all predicted to receive a Slight Adverse and not significant or Negligible impact during construction and operation. This is as a result of the limited potential intervisibility experienced and distance between these ...
	6.8.5 In general the landscape sensitivity to wind farm development and the magnitude of change in these areas is currently reduced by the presence of the operational Causeymire Wind Farm. From the majority of the surrounding landscape the Achlachan 2...
	6.8.6 Although there would be localised areas of direct and indirect significant impacts, predicted impacts on the landscape resource of the study area, when reviewed as a whole, are not considered to be significant.

	6.9 Cumulative Landscape Impacts
	Introduction
	6.9.1 Cumulative effects are those, which can occur as a result of the construction of more than one wind farm within a particular landscape. In terms of landscape character, cumulative effects may result where a number of wind farms are visible at th...
	Cumulative Landscape Methodology

	6.9.2 The methodology for the cumulative landscape assessment is based on that described in SNH Guidance: Assessing the Cumulative Impact of On-Shore Wind Energy Developments (2012). The assessment considers the potential for combined effects on stati...
	6.9.3 The cumulative assessment is based on the designated areas and LCTs identified for inclusion in the landscape character assessment. Areas identified as experiencing a Negligible effect or No Change have, however, not been included as it is consi...
	6.9.4 The cumulative assessment has involved five key stages:
	Evaluation of the Landscape Capacity

	6.9.5 SNH guidance on cumulative assessment describes the need for an understanding of whether the proposed wind farm crosses the threshold of acceptability for the total number of wind farms in an area. The capacity of the landscape to accommodate mu...
	6.9.6 A cumulative capacity value has been attributed to each area based on a three point scale from High to Low as follows:
	Evaluation of the baseline scenario

	6.9.7 Baseline information on existing and proposed wind farms within the study area has been collected by Whirlwind and has included identifying developments with a turbine tip height of 50m and above within 35km of the Project. Proposed sites are ta...
	Evaluation of the Cumulative Sensitivity to Change

	6.9.8 An evaluation of sensitivity to change has been attributed to each landscape designation and LCT based on analysis of the actual baseline scenario in relation to the identified capacity value of the landscape to accommodate wind farm development...
	Identification of Cumulative Magnitude of Change

	6.9.9 Magnitude of change concerns the measurement of change, which would occur as result of the introduction of the Project into the baseline scenario. This is identified based on the consideration of the potential nature, size, scale and location of...
	Identification of Cumulative Effects

	6.9.10 Assessment of potential cumulative effects is based on analysis of the relationship between the cumulative sensitivity to change and the magnitude of change and is made using a degree of professional judgement. It should be noted that the cumul...
	Limitations of the Cumulative Assessment

	6.9.11 Due to the uncertainty of the timing of construction activity for the Project and other such schemes, and the assumptions relating to the cumulative baseline scenario, as described below, temporary structures, tracks and activity relating to co...
	6.9.12 Wind farm sites at Scoping stage have not been included within the detailed assessment due to the uncertainty as to whether such proposals will continue through the planning process and the lack of certainty regarding the form such proposals wo...
	6.9.13 The number of wind farm applications made or withdrawn changes frequently, therefore, in order to inform the cumulative baseline scenario a cut-off date of the 3rd of March 2015 has been used. All new applications, applications withdrawn and ad...
	Cumulative Baseline Scenario

	6.9.14 A review of data identified twenty-nine wind farms, wind turbines and application sites for wind farms / WTGs within the 35 km search area as illustrated on Figure 6.4. An initial appraisal of these sites in relation to the Project suggested th...
	6.9.15 A total of twenty eight sites were therefore identified for inclusion in the assessment. These are illustrated within the 35km study area on Figure 6.4.
	6.9.16 The cumulative assessment assumes a baseline scenario whereby all of the wind farms included in the assessment would be operational and assesses impacts resulting from the potential addition of the Project.
	Cumulative ZTVs

	6.9.17 A cumulative ZTV showing the visual envelope of the Project and that of the cumulative baseline scenario has been produced in order to identify areas of combined and sequential visibility. This is shown on Figure 6.5a-6.5c.
	6.9.18 An additional ZTV, Figure 6.6, illustrated the cumulative visibility of the existing and consented Causeymire and Achlachan cluster, comparing this with the in-combination visibility of the Causeymire/Achlachan cluster plus Achlachan 2.  As Ach...
	6.9.19 The cumulative ZTV indicates that the baseline scenario would be one of relatively widespread visibility of wind turbines throughout the landscape. The ZTV indicates that there may be potentially combined or sequential visibility of the Project...
	Cumulative Landscape Assessment of Potential Effects
	Landscape Designations


	6.9.20 The following paragraphs describe the key issues identified by the assessment. Only those designated areas and LCTs identified as having a Slight Adverse impact or greater in the main landscape character assessment have been included in the cum...
	6.9.21 The Flow Country & Berriedale Coast SLA and a SAWL were identified for inclusion in the assessment as follows:
	6.9.22 Local cumulative impacts are predicted for The Flow Country & Berriedale Coast SLA, which is predicted to receive a Low impact as a result of the close views obtained, and the fact that the Achlachan 2 turbines would appear within, as a part of...
	6.9.23 Within the remainder of the SLA, there would close and widespread inter-visibility of the Project experienced within the northern part of the designation. This would, however, be experienced in conjunction with the operational Causeymire Wind F...
	6.9.24 Similar to the SLA, it is also considered that locally the SAWL would experience a Low impact and significant as a result of the Project. This would be as a result of the close potential intervisibility experienced within the designation. There...
	Landscape Character Types

	6.9.25 Seven of the nine LCTs considered in the landscape assessment were identified as potentially receiving cumulative impacts and have therefore, been included in the cumulative assessment, as follows:
	6.9.26 Locally significant impacts have been predicted for four LCTs, Sweeping Moorland, Flat Peatland, Mixed Agriculture & Settlement and Moorland Slopes & Hills LCTs. These four LCTs are predicted to receive a Slight Adverse and not significant impa...
	6.9.27 The remaining three LCTs, Lone Mountains, Open Intensive Farmland, and Small Farms & Crofts are predicted to receive a Slight Adverse impact, not significant as a result of the Project. This is due to a combination of distance from the Project ...

	6.10 Visual Impact Assessment
	6.10.1 This section of the Chapter addresses issues relating to potential impacts upon the visual amenity of the study area likely to result from the proposed development.  It is largely based on and reproduces sections of the previous LVIA of the nei...

	6.11 Method of Assessment
	Assessment Guidance
	6.11.1 The following section provides an assessment of potential impacts on the visual amenity of the area resulting from the introduction of the Project. It describes and evaluates the potential change in existing views obtained from residential prop...
	Scope of the Assessment
	Study Area


	6.11.2 The study area for the visual impact assessment extends to 35km from the Project, as per current best practice, and following examination of the ZTV diagram (See Figure 6.1).
	6.11.3 The study areas for the visual impact assessment correspond to those used for the landscape character assessment, as detailed in paragraph 6.2.6. This allows for the evaluation of the relationship between the Project and the wider landscape and...
	Consultation

	6.11.4 Section1.2 summarises the key issues raised by the LPA in relevance to the subject of visual amenity.
	Issues Scoped out of Assessment

	6.11.5 Impacts arising from the process of decommissioning are considered to be of a similar nature and duration to those arising from the construction process and therefore have not been considered separately in this Chapter. Where this assessment re...
	Potential Impacts

	6.11.6 Visual amenity relates to the way in which people visually experience the surrounding landscape. Adverse visual impacts may occur through the intrusion into established views of new features, out of keeping with the existing structure, scale an...
	6.11.7 In the context of the Project, key concerns relate to:
	Planning Context

	6.11.8 The assessment has taken account of national, regional and local policy and guidance relating to landscape character and visual amenity relevant to the Project.

	6.12 Visual Amenity Methodology
	6.12.1 The assessment has been prepared with reference to the Guidelines for Landscape and Visual Impact Assessment (Second Edition), 2002, published by the Landscape Institute and the Institute of Environmental Management and Assessment (GLVIA). Refe...
	6.12.2 The assessment has been based in the previous detailed assessment of the neighbouring consented Achlachan project, which was prepared with reference to the Guidelines for Landscape and Visual Impact Assessment (GLVIA), Second Edition, published...
	Key Stages of Assessment

	6.12.3 The assessment has involved four key stages:
	Desk Based Surveys

	6.12.4 The following desk-based tasks have been undertaken:
	Field Survey Techniques

	6.12.5 Site appraisals of potential impacts upon visual amenity, including the identification and assessment of representative viewpoints, were undertaken in July 2012 and August 2013 in relation to the previous Achlachan project, prior to and during ...
	Identification of Zone of Theoretical Visibility

	6.12.6 ZTV studies were prepared based on the application turbine layout and size. These are shown on Figures 6.1 and indicate areas of potential visibility for the hubs and blade tips of the turbines. The analysis was carried out using a topographic ...
	6.12.7 Areas shown as having potential visibility may in fact have views of the development screened by local features such as trees, hedgerows, embankments or buildings. Since only the turbine hubs and blade tips have been modelled, there may be some...
	Identification of key representative viewpoints

	6.12.8 For there to be a visual impact there needs to be a viewer (receptor).  Receptors include users of residential properties, work places, recreational facilities and other outdoor sites used by the public, roads and footpaths who would be likely ...
	6.12.9 The ZTVs for the proposed development, including those of existing and other application sites, were reviewed to aid identification of potential representative viewpoints likely to be subject to impacts specific to the Project and to cumulative...
	6.12.10 Wireline diagrams and photomontages have also been produced from the selected representative viewpoints, which were agreed with The Highland Council and are based on those used to assess the consented Achlachan project. Viewpoint locations can...
	Appreciation of the Existing Views

	6.12.11 This involved an initial desk-based review of OS mapping to establish the wider context within which views initially appear, followed by site surveys to establish the form and nature of specific views and the role of the proposed development a...
	6.12.12 Site survey notes were recorded using a standardised spreadsheet that included receptor type and number, the nature of the existing view, the distance, angle and extent of the view of the proposed turbines and any other pertinent information.
	6.12.13 The evaluation involved the following tasks:
	Sensitivity of Receptor

	6.12.14 The sensitivity of a receptor depends on the nature of the receptor (e.g. the inhabitants of a residential dwelling are generally considered more sensitive to change than users of a factory unit), and the importance to that receptor of the vie...
	Consideration of Variation of Effects Over Time

	6.12.15 Visual impacts change over time as the landscape and composition of views evolve. The assessment acknowledges change and reports on the impacts during the construction phase, and as the proposal moves into operation.
	Assessment of Visual Impacts

	6.12.16 The evaluation and assessment of visual impacts has involved consideration of the sensitivity of views and the extent to which the proposals would change the composition of the existing view (magnitude of change), based on the information gath...
	Magnitude of Change

	6.12.17 In the assessment of visual impacts the magnitude of change is considered in terms of the type and degree of change taking place in the view.
	6.12.18 Magnitude of change is measured on the following scale (adapted from GLVIA methodology):
	Impact Criteria

	6.12.19 The main criteria used to evaluate visual impacts are centred on the extent to which the proposed development will modify established views. The assessment of impacts is based on consideration of both sensitivity to change and magnitude of cha...
	6.12.20 The final assessment adopts the following categories to illustrate the level of visual impact:
	6.12.21 The assessment has been made of the visual impacts, which will occur as a result of the Project. The visual prominence of the turbines, however, will vary according to the prevailing weather conditions. The assessment has been carried out in a...
	Limitations of Assessment

	6.12.22 Limitations of ZTV mapping and their general use is outlined in the landscape character assessment, see section 6.12 of this Chapter.

	6.13 Visual Amenity Baseline
	6.13.1 A series of nineteen viewpoints have been identified through assessment of the ZTV for the proposed development, and validated in the field to confirm the extent that they will experience views of the proposed development. The viewpoints were p...

	6.14 Assessment of Visual Impacts
	Development Characteristics
	6.14.1 The key elements and characteristics of the Project, which may give rise to visual impacts, are briefly set out in paragraph 6.10.7 and in more detail in Chapter 4.
	Assumed Design, Management and Mitigation Measures

	6.14.2 As described in paragraph 6.6.6 and in more detail in Chapter 3, a number of key viewpoints were utilised during the design development in order to improve the visual composition of the scheme and reduce potential landscape and visual impacts. ...
	Impacts

	6.14.3 As outlined above, the visual assessment is based upon nineteen representative viewpoints. A description of the existing visual context for each of the viewpoint receptors identified; adjacent or nearby receptors; the sensitivity of the recepto...
	6.14.4 Rather than being assessed separately, an assessment of potential cumulative impacts taking into account the close relationship of the project to the existing Causeymire scheme, to which it effectively represents an extension, and the adjacent ...
	6.14.5 Visualisation Pack Figures 1.1-19.6 show panoramic views and/or wireframes from each viewpoint. Where photomontages are shown, these have been superimposed with the proposed turbines as viewed from that location using accurate computer modellin...
	6.14.6 The following paragraphs describe potential impacts upon the visual amenity through the assessment of viewpoint and route receptors.
	Viewpoints

	6.14.7 Viewpoint 1: View from A9 south of Spittal – This viewpoint is representative of views obtained from the A9 road and settlement of Spittal 2.61km to the north-east of the Project. Views obtained from this location tend to be open and over the s...
	6.14.8 From this viewpoint close views of the Project would be experienced, with the proposed turbines appearing within the foreground of Causeymire Wind Farm. Due to the proximity of the two developments, however, Achlachan 2 would appear as a consti...
	6.14.9 No additional cumulative effects are predicted as the consented Achlachan wind farm would be viewed in front of Achlachan 2, with the latter effectively serving to reinforce the visual links between the three projects. Viewpoint 2: View from A9...
	6.14.10 From this viewpoint the Project would be viewed in the background, behind the existing Causeymire scheme and would experienced in combination with both Causeymire and the consented Achlachan project. Due to the proximity of the three developme...
	6.14.11 Viewpoint 3: View from Rangag on A9 – This viewpoint is representative of views from the A9 close to Rangag 6.50km to the south of the Project. Views obtained from this location are open and look out over the surrounding moorland, although som...
	6.14.12 From this viewpoint the Project would be viewed in the background, behind the existing Causeymire scheme and would be experienced in combination with both Causeymire and the consented Achlachan project. Due to the proximity of these three deve...
	6.14.13 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the relatively distant view obtained. Cumulative impacts are therefore predicted...
	6.14.14 Viewpoint 4: View from B874 south of Thurso – This viewpoint is representative of views from the town of Thurso located 16.30km to the north of the project. Views obtained from this location to the south are open and look out over a mixture of...
	6.14.15 From this viewpoint only part of one rotor within the Project would be viewed on the horizon, within a group of turbines consisting of parts of the operating Causeymire scheme and the consented Achlachan, Bad á Cheò and Halsary wind farms. At ...
	6.14.16 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the long distance view obtained. Cumulative impacts are therefore predicted to b...
	6.14.17 Viewpoint 5: View from A99 in Wick outside Tesco – This viewpoint is representative of views from the town of Wick located 20.31km to the east of the project. Views obtained from this location are, again, open over the surrounding fields altho...
	6.14.18 From this viewpoint the upper parts of the Achlachan 2 turbines would be visible on the horizon, within the existing cluster of turbines comprising the Causeymire, Bilbster and Wathegar projects. The potential visibility of the Achlachan turbi...
	6.14.19 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the long distance view obtained. Cumulative impacts are therefore predicted to b...
	6.14.20 Viewpoint 6: View from southern edge of Halkirk – This viewpoint is representative of views from the southern edge of Halkirk located 7.09km to the north of the project.  Views obtained from this location are open over the adjacent farmland, w...
	6.14.21 The proposed Achlachan 2 turbines would be visible within this group of existing turbines and at the same scale, so to appear together as a single development. The consented Achlachan and Bad á Cheò turbines would further add to the existing l...
	6.14.22 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the distant view obtained. Cumulative impacts are therefore predicted to be negl...
	6.14.23 Viewpoint 7: View from Hill of Olrig – This viewpoint is representative of views from the minor road to the west of the Hill of Olrig 13.81km to the north of the Project. Views obtained from this location are open, looking over adjacent minor ...
	6.14.24 The proposed Achlachan 2 turbines would be visible juxtaposed within the existing Causeymire cluster of turbines, which would again appear together as a single development. The consented Achlachan turbines would add to the existing density of ...
	6.14.25 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the distant view obtained. Cumulative impacts are therefore predicted to be negl...
	6.14.26 Viewpoint 8: View from Westerdale - This viewpoint is representative of views obtained from the settlement of Westerdale 2.01km to the west of the Project. From this viewpoint the existing Causeymire turbines are viewed across existing boggy m...
	6.14.27 From this viewpoint close easterly views of the Project would be experienced in which the proposed turbines would appear in combination with, and as an extension to the operating Causeymire Wind Farm. The consented Achlachan wind turbines woul...
	6.14.28 No additional cumulative effects are predicted as Achlachan 2 would be viewed as a constituent part of the adjacent schemes, effectively serving to reinforce the visual links between all three projects.
	6.14.29 Viewpoint 9: View from Scotscalder Station - This viewpoint is representative of views obtained from the settlement of Scotscalder 7.06km to the north-west of the Project. From this viewpoint, slightly elevated views of the surrounding area ov...
	6.14.30 From this viewpoint relatively distant easterly views of the Project would be experienced in which the proposed turbines would appear in combination with, and within, the existing cluster of operating Causeymire Wind Farms. The consented Achla...
	6.14.31 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the distant view obtained. Cumulative impacts are therefore predicted to be negl...
	6.14.32 Viewpoint 10: View from Stempster Hill – This viewpoint is representative of views from Stemster Hill situated 10.49km to the south. Views obtained from this elevated location are open and extensive over flat peatland. The existing Causeymire ...
	6.14.33 From this viewpoint distant northerly views of the Project would be experienced in which the proposed turbines would, again, appear in combination with, and interspersed with, the existing operating Causeymire wind turbines. The consented Achl...
	6.14.34 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the distant view obtained. Cumulative impacts are therefore predicted to be negl...
	6.14.35 Viewpoint 11: View from Killimster – This viewpoint is representative of views from the settlement of Killimister situated 16.80km to the east of the Project. Views obtained from this location tend to be open and over the surrounding fields al...
	6.14.36 From this viewpoint distant westerly views of the Project would be experienced behind but in combination with the operating Causeymire turbines. Again the consented Achlachan, Halsary and Bad á Cheò wind turbines would significantly add to and...
	6.14.37 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the distant view obtained. Cumulative impacts are therefore predicted to be negl...
	6.14.38 Viewpoint 12: View from Hill of Lieurary – This viewpoint is representative of views from the Hill of Lieurary situated 12.35km to the west of the Project. Views obtained from this relatively elevated location include moorland, farmland and Lo...
	6.14.39 From this viewpoint distant easterly views of the Project would be experienced behind but in combination with the operating Causeymire turbines. Again the consented Achlachan, Halsary and Bad á Cheò wind turbines would significantly add to and...
	6.14.40 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the distant view obtained. Cumulative impacts are therefore predicted to be negl...
	6.14.41 Viewpoint 13: View from Ben Dorrery – This viewpoint is representative of views from Ben Dorrery and the RSPB Nature Reserve 9.34km to the north-west of the Project. Views obtained from this elevated location are open and extend over the surro...
	6.14.42 From this viewpoint distant south-easterly views of the Project would be experienced behind but in combination with the operating Causeymire turbines. Again the consented Achlachan, Halsary and Bad á Cheò wind turbines would significantly add ...
	6.14.43 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the distant view obtained. Cumulative impacts are therefore predicted to be negl...
	6.14.44 Viewpoint 14: Lochmore – This viewpoint is representative of views from Strathmore 8.27km to the south-west of the Project. Views obtained from this location tend to be open and over the surrounding moorland apart from where the foreground and...
	6.14.45 From this viewpoint distant north-easterly views of the Project would be experienced behind but in combination with the operating Causeymire turbines. Again the consented Achlachan, Halsary and Bad á Cheò wind turbines would significantly add ...
	6.14.46 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the distant view obtained. Cumulative impacts are therefore predicted to be negl...
	6.14.47 Viewpoint 15: View from Georgemas Junction – This viewpoint is representative of views from Georgemas Railway Junction 7.73km to the north of the Project. Views obtained from this location are again open and extend over the surrounding farmlan...
	6.14.48 From this viewpoint distant southerly views of the Project would be experienced behind but in combination with the operating Causeymire turbines. Again the consented Achlachan, Halsary and Bad á Cheò wind turbines would significantly add to an...
	6.14.49 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the distant view obtained. Cumulative impacts are therefore predicted to be negl...
	6.14.50 Viewpoint 16: B870 directly north of the site - This viewpoint is representative of views from the B870 road to the north of the Project. From this viewpoint, open views over flat moorland can be experienced in which the operational Causeymire...
	6.14.51 From this viewpoint, views of the Project to the south can be experienced which would be close and in the foreground of the Causeymire Wind Farm, but behind the much closer consented Achlachan turbines. Magnitude of Change is considered as Med...
	6.14.52 The Magnitude of Change of potential cumulative effects is also considered as Medium as a result of the close views obtained and the location of the project within a large turbine cluster. Cumulative impacts are therefore predicted to be Sligh...
	6.14.53 Viewpoint 17: North Watten: This viewpoint is representative of views from the settlement of North Watten, 10.94km to the north-east of the Project. Views obtained from this location tend to be open and over the surrounding rolling fields arou...
	6.14.54 From this viewpoint distant south-westerly views of the Project would be experienced behind but in combination with the operating Causeymire turbines. Again the consented Achlachan, Halsary and Bad á Cheò wind turbines would significantly add ...
	6.14.55 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the distant view obtained. Cumulative impacts are therefore predicted to be negl...
	6.14.56 Viewpoint 18: Remains of Smeary Farmstead – This viewpoint is representative of views from Smeary Farmstead remains, 4.46km to the south-west of the Project. From this viewpoint, open views over flat moorland can be experienced in which the op...
	6.14.57 From this viewpoint distant north-easterly views of the Project would be experienced immediately adjacent to the operating Causeymire turbines, appearing as a moderate northern extension of the operating scheme. The consented Achlachan and Hal...
	6.14.58 The Magnitude of Change of potential cumulative effects is also considered as Medium as a result of the close views obtained and the location of the project within a large turbine cluster. Cumulative impacts are therefore predicted to be Sligh...
	6.14.59 Viewpoint 19: Summit of Scaraben – This viewpoint is representative of views from Scaraben 25.82km to the south of the Project. Views obtained from this elevated location take in the surrounding open moorland and include a number of other exis...
	6.14.60 From this viewpoint distant northerly views of the Project would be experienced behind but in combination with the operating Causeymire turbines. Again the consented Achlachan, Halsary and Bad á Cheò wind turbines would significantly add to an...
	6.14.61 The Magnitude of Change of potential cumulative effects is considered as negligible as a result of the location of the project within a large turbine cluster, and the distant view obtained. Cumulative impacts are therefore predicted to be negl...
	Route Receptors

	6.14.62 R1: A9 road - This route forms an important road linking the central belt with the north of Scotland. Located to the east of the Project, the road passes through the 35km study area in a north to south direction. Views from the road are mixed ...
	6.14.63 From the road close views of the Project would be experienced to the west, these would be experienced in conjunction with Causeymire Wind Farm. For the entire route the Project would appear as part of Causeymire Wind Farm. Magnitude of change ...
	6.14.64 R2: B870 Road - This route forms a minor route between the B876 and Thurso. The route heads south from Thurso before turning north-east at Westerdale towards the B870. Views obtained from the route tend to be open and over the adjacent farmlan...
	6.14.65 From much of this route potential views of the Project would be limited as a result of the direction of travel and screening from landform and foreground forestry. Where the proposed turbines would be experienced, they would form a prominent f...

	6.15 Summary and Conclusions
	6.15.1 The predicted visual impacts excluding cumulative effects are summarised in the following table, Table 6.6. For the purpose of this assessment, it is important to identify any significant impacts. Significant impacts are considered to be those ...
	6.15.2 The Project has been specifically designed with the intention of minimising its impacts upon the visual amenity of the wider study area. As a result of this approach, using wireframes and photomontages in order to assist in the design and asses...
	6.15.3 Notwithstanding the improvements to the visual composition, as described in Chapter 3 of the ES, four out of the nineteen selected viewpoints and two route receptors are nevertheless predicted to receive significant adverse visual impacts as a ...

	6.16 Cumulative Landscape and Visual Impact
	6.16.1 Cumulative impacts are those, which occur as a result of the construction of more than one wind farm in an area. The nature of these impacts relates to the number of wind farms, their scale, the nature of the landscape and the inter-relationshi...

	6.17 Method of Cumulative Assessment
	Cumulative Visual Assessment Methodology
	6.17.1 In terms of visual amenity, cumulative impacts may result where a number of wind farms / wind turbines increase the extent and prominence within a particular view.  The likely significance of these impacts relates to the number of wind farms / ...
	6.17.2 The methodology for the cumulative visual assessment is based on that described in SNH guidance: Assessing the Cumulative Impact of Onshore Wind Energy Developments (2012). The assessment considers the potential for combined views of wind farms...
	6.17.3 The cumulative visual assessment has involved four key stages:
	Evaluation of the Baseline

	6.17.4 Analysis of the cumulative visual baseline involves an appreciation of the existing view within the context of the baseline wind development scenario, which assumes that all consented and proposed wind farms have been constructed.  Baseline inf...
	Evaluation of the Cumulative Sensitivity to Change

	6.17.5 The evaluation of sensitivity to change concerns the nature of the existing view in the context of the baseline wind development scenario, and the potential for further wind turbines to be accommodated within that view without significantly alt...
	Evaluation of Cumulative Magnitude of Change

	6.17.6 Cumulative magnitude of change concerns the measurement of change, which would occur as a result of the introduction of the Project into the baseline wind development scenario. This is identified based on the consideration of the potential natu...
	Assessment of the Potential Visual Cumulative Impacts

	6.17.7 Assessment of potential cumulative impacts is based on analysis of the relationship between the cumulative sensitivity to change and the magnitude of change and is made using a degree of professional judgement. It should be noted that the cumul...
	6.17.8 For the purposes of this assessment impacts of moderate adverse and above are considered to be significant.
	Limitations of the Cumulative Assessment

	6.17.9 As detailed in the Landscape Cumulative Assessment, the cumulative assessment focuses on the potential impacts relating to the main permanent structures and other associated features.  Temporary structures, tracks and activity relating to const...
	6.17.10 Wind farm sites at the Scoping stage have not been included within the detailed assessment due to the uncertainty as to whether such proposals will continue through the planning process and the lack of certainty regarding the form such proposa...
	6.17.11 The number of wind farm / wind turbine applications made or withdrawn changes frequently, therefore, in order to inform the cumulative baseline scenario a cut-off date of the 3rd of March 2015 has been used. All new applications, applications ...
	Cumulative Route Receptors

	6.17.16 In addition to the cumulative viewpoints, four routes have also been assessed for sequential cumulative impacts, potentially experienced as one travels through the landscape. Two of these routes; R1: A9 Road and R2: B870 Road have been identif...
	Summary of Cumulative Impacts

	6.17.17 The Project would result in some significant cumulative visual impacts in the local area, close to the Project.  However, there would be limited influence on views from the wider area beyond the immediate vicinity of the Project site.  It is t...

	6.18 Summary and Conclusions
	Impacts on Landscape Character
	6.18.1 Out of the single landscape designation, SNH Search Area for Wild Land and nine Landscape Character Types assessed, five are likely to experience moderate adverse cumulative landscape impacts. The Sweeping Moorland LCT would experience direct c...
	6.18.2 As can be seen from the combined cumulative ZTV in Figure 6.5a – 6.5c, potentially significant adverse cumulative landscape impacts resulting from the Project in combination with other wind farms would be limited. Initial site appraisal and con...
	Impacts on Visual Amenity

	6.18.3 Four viewpoints were identified as experiencing a Moderate Adverse impact due to being in close proximity to the proposed development and experiencing open views of the proposed turbines and associated components. The remaining viewpoints are a...
	6.18.4 Two route receptors were identified as having a Moderate Adverse and significant impact due to the close views experienced from a short section of the route. Thereafter, it is predicted that the impact would be Slight Adverse and not significan...
	6.18.5 Potential adverse cumulative visual impacts have been reduced through primary design mitigation, which has influenced the design of the layout and its relationship with the existing Causeymire and consented Achlachan projects. This has helped t...
	6.18.6 Notwithstanding these improvements to the visual composition, two of the nineteen viewpoints assessed would experience moderate adverse cumulative visual impacts. These are Viewpoint 1 (A9 south of Spittal) and Viewpoint 8 (Westerdale). Both vi...
	6.18.7 These findings also indicate moderate adverse and therefore significant sequential cumulative impacts upon the associated linear receptors of the A9 and B870 road, which are located in close proximity to the Project.
	6.18.8 The cumulative impacts would arise primarily in combination with the neighbouring existing Causeymire Wind Farm and the consented Achlachan project. It is for this reason that in this instance the findings relate closely with the stand-alone vi...
	6.18.9 As can be seen from the combined cumulative ZTV in Figure 6.5a-6.5c, potentially significant adverse cumulative visual impacts resulting from the Project in combination with other wind farms will be very limited. As stated above there will be s...
	Conclusion

	6.18.10 It is therefore concluded that the Project would result in a highly localised significant impact on landscape and visual amenity, but the overall effect on the landscape and visual resource of the 35km study area is considered to be not signif...


	7 Geology, Hydrology and Flood Risk
	7.1 Introduction
	7.1.1 This Chapter was undertaken by Ecus Ltd and details the existing baseline condition in terms of the hydrological, geological and hydrogeological conditions present within the area of the proposed Achlachan 2 Wind Farm (Achlachan Extension).
	7.1.2 Details on the site location and environmental characteristics are described in Chapter 4 of this ES.
	7.1.3 Achlachan 2 will introduce physical changes which may alter the hydrological characteristics of the site.  The assessment covers the construction, operation and decommissioning phases of the proposed wind farm and identifies elements which have ...
	7.1.4 Achlachan 2 has the potential for effects on the hydrological, geological and hydrogeological environment, which could occur during the construction phase, with effects reduced during the operational and decommissioning phases.
	7.1.5 For each phase of development of the proposed wind farm, a range of potential effects, (agreed through consultation) will be examined with respect to changes to:
	7.1.6 Hydrological surveys have been undertaken to establish the existing baseline conditions at the proposed site and associated areas downstream to assess the potential effect of the wind farm, the significance of these effects and the potential for...
	7.1.7 The hydrological assessment includes consideration of the lower reaches of watercourses that are present within the application area.  Designated habitats and relevant similar developments are also considered from the perspective of assessing an...
	7.1.8 The assessment has includes the following:

	7.2 Policy Context
	International Legislation and Policy
	7.2.1 This assessment takes into account the requirements of the Water Framework Directive (2000/60/EC) (WFD).  The WFD aims to protect and enhance the quality of surface freshwater (including lakes, rivers and streams), groundwater, groundwater depen...
	7.2.2 The key objectives of the WFD relevant to this assessment are:
	7.2.3 The WFD was transposed into The Water Environment and Water Services (Scotland) Act 2003, which gave Scottish Ministers powers to introduce regulatory controls over water activities in order to protect, improve and promote sustainable use of Sco...
	National Legislation and Policy

	7.2.4 A number of statutory instruments are in place within the UK to ensure compliance with European legislation.
	7.2.5 This assessment takes into account the following national legislation and policy:
	7.2.6 These regulatory controls previously, in the form of The Water Environment (Controlled Activities) (Regulations) Scotland 2005, were superseded by The Water Environment (Controlled Activities) (Regulations) 2011 (CAR), which came into force in M...
	7.2.7 Taking into account the key objectives of the WFD, it is an offence to undertake the following activities without a CAR authorisation:
	7.2.8 Other Guidance and Best Practice has been considered and is listed in Table 7.2 lists other key guidance and best practice documentation which has been considered as part of this assessment.
	7.2.9 With respect to local policy, our baseline review acknowledges the Highland renewable energy strategy (2006) which aims to provide guidance and direction for decisions made by the Highland Council and developers’ plans. In addition, the Highland...
	7.2.10 The review also notes that the draft Flood Risk Management Strategy and Local Flood Risk Management Plan for The Highland and Argyll Local Plan District is in consultation and will be the first ever National consultation on the future managemen...

	7.3 Methodology
	7.3.1 The assessment framework takes into consideration a wide range of potential effects arising as a result of Achlachan 2. The assessment evaluates the impacts and assesses their significance.
	7.3.2 The assessment considers all of the potential receptors within the water environment and consists of the following sequential elements:
	Baseline Assessment

	7.3.3 A desktop survey to establish the baseline was undertaken in order to;
	7.3.4 Published information gather and collated for the baseline is outlined in Table 7.2 and outlines the key sources of information which were key stakeholders were consulted.
	Scoping and Consultation

	7.3.5 Scottish Environmental Protection Agency (SEPA), Scottish Natural Heritage (SNH) and the Highland Council (HC) have been consulted and responses on the scoping and consultation relating to the water environment are summarised in Table 7.3.
	Field Survey

	7.3.6 The initial field survey was undertaken on the 5 August 2014 to help determine the hydrological characteristics of the site.  The purpose of the field survey was to gain an understanding of the hydrology, topography, soils and geography of the s...
	7.3.7 Further visits were undertaken on the 19 and 20 November 2014 to carry out peat probing across proposed infrastructure areas.  On the 19 November the weather was overcast with sunny spells.  On the 20 November there were short periods of heavy r...
	Effects Evaluation

	7.3.8 The significance of the potential impacts of the proposed scheme have been defined by taking into account two main factors; the sensitivity of the receiving environment and the potential magnitude should that effect occur.  The approach is based...
	7.3.9 The sensitivity of the receiving environment i.e. its baseline quality as well as its ability to absorb the effect without perceptible change is defined is Table 7.4.
	7.3.10 The magnitude of effect includes the timing, scale, size and duration of the potential effect.  For the purposes of this assessment the magnitude criteria area defined in Table 7.5.
	7.3.11 Assuming the successful implementation of best practice and design mitigation measures the sensitivity of the receiving environment together with the magnitude of the effect defines the significance of the effect as outlined in Table 7.6.
	7.3.12 Potential effects are therefore concluded to be of Major, Moderate, Minor or No Significance.  Effects considered as being Major or Moderate are considered significant in terms of The Environmental Impact Assessment (Scotland) Regulations 2011.
	Limitations of Assessment

	7.3.13 The fieldwork carried out was a standard reconnaissance level walkover survey covering all of the main hydrological features.  Due to the geographical extent of the site and associated Study Area it was not practical to traverse the whole site....
	7.3.14 Due to the number of artificial drainage channels, the mapping of the site hydrology was based on the interpretation of aerial photography and results from the site visit.  The interpretation is based on Ecus’s experience at carrying out assess...
	7.3.15 Private water supply information has been provided by Highland Council (HC).  Additional private water supply sources on-site are considered unlikely due to the remoteness of the proposed scheme.  It is possible that there are non-potable suppl...
	7.3.16 The assessment of effects has been made on the basis of the current layout, with the assumption that the detailed design will not result in the movement of infrastructure into areas of higher impact as presented within the buffers provided in F...
	7.3.17 The information presented in this assessment is based on desk studies and site investigations. No significant information gaps have been identified.
	7.3.18 There is the potential that further constraints may be identified during the pre-construction detailed design stage.  Should further constraints be identified these will be assessed and appropriately mitigated prior to construction.

	7.4 Baseline Conditions
	Context
	7.4.1 This Section presents the information gathered on the existing condition within the study area with respect to the water environment:
	7.4.2 The baseline has been established using field observation of channels and drainage pathways, Ordnance Survey mapping, aerial imagery and collated field data.
	Topography

	7.4.3 The topography of the site is typical of the surrounding area with the highest point approximately 80m Above Ordnance Datum (AOD) in the east.  The topography slopes downwards towards the west to approximately 60m AOD.
	7.4.4 The study area is located entirely within the catchment of the River Thurso.  All of the watercourses which drain the site eventually discharge directly into the River Thurso.  There is a coniferous woodland block adjacent to the western boundar...
	Surface Water Hydrology

	7.4.5 Hydrologically the proposed scheme lies within the catchment of the River Thurso.  This catchment and relevant sub catchments to the River Thurso are discussed in detail in the following paragraphs, and accompanied by Figures 7.1 to 7.3 which pr...
	7.4.6 The hydromorphology has been qualitatively assessed in line with Annex V of the WFD for river continuity, morphological conditions and structure of the riparian zone.
	Achlachan Burn Catchment

	7.4.7 The east of the site drains into Black Burn, which flows north before joining with Burn of Ballone at NGR 31551, 951884, becoming Achlachan Burn.  Achlachan Burn flows west across the northern portion of the site.  Achlachan Burn flows north wes...
	7.4.8 This tributary flows a further 1.2km approximately, before joining the main stem of the River Thurso at Auch-A-Clachan Pool (NGR 312642, 953039).
	7.4.9 The watercourses within the catchment are typical of their upland setting, with heavily vegetated and generally stable banks.  The upper headwaters of the catchment originate as ephemeral and flush channels which generally drain shallow areas wi...
	River Thurso Catchment

	7.4.10 The proposed site is within the River Thurso catchment. The Allt an Dobhrain drains the western boundary of the site and flows north before converging with Achlachan Burn, then joins the River Thurso.  The River Thurso originates at Loch Rumsda...
	7.4.11 The watercourses within the catchment are typical of their upland setting, with heavily vegetated and generally stable banks.  The upper headwaters of the catchment originate as ephemeral and flush channels which generally drain shallow areas w...
	Hydrological Regime

	7.4.12 Peak flows have been estimated for the key catchments described above using the FEH Rainfall-Runoff Method for a range of return periods, with the results presented in Table 7.7.  Catchment descriptors derived from the FEH CD-ROM and FEH Handbo...
	7.4.13 The table also presents low flows (Q95) for the site catchments.  The Q95 is the flow which is exceeded 95% of the year and is a measure of annual low flow, generated from the Low Flows programme15F .
	7.4.14 Base Flow Index (BFI) and Standard Percentage Runoff (SPR) data for the site catchments was also taken from the FEH-CD ROM.  The BFI is a measure of the proportion of a catchment's long-term runoff that derives from stored sources, with the BFI...
	7.4.15 The BFI for the site catchments range from 0.044 to 0.244 indicating that less than half of the catchment's long-term runoff is derived from stored sources.  The SPR for the site catchments range from 47.12% to 59.26%, indicating that up to hal...
	7.4.16 Figure 7.2 provides information on the flow direction of the surface runoff within the Study Area.  Flow accumulation is calculated in the Geographical Information System (GIS) package ArcGIS for the proposed scheme.  The figure clearly illustr...
	7.4.17 Further information on GWDTE is presented in Section 9: Ecology of this ES.
	Flood Risk

	7.4.18 The assessment has been carried out in accordance with Scottish Planning Policy (SPP)16F .  The document states that “Planning authorities must take the probability of flooding from all sources – (coastal, fluvial (watercourse), pluvial (surfac...
	7.4.19 The Flood Risk Management (Scotland) Act17F  set in place a statutory framework for delivering a sustainable and risk-based approach to managing flooding.  The main elements of flood risk management relevant to this assessment is assessing floo...
	7.4.20 As outlined in the following paragraphs the relevant factors for assessing flood risk have been taken into account in this assessment with measures to mitigate and sustainably manage the flood risk across the proposed scheme provided in Paragra...
	7.4.21 A review of SEPA’s Indicative River and Coastal Flood Map18F  indicates that there are a number of tributaries to the River Thurso that are at risk from the flood inundation envelope (0.5% (1 in 200) or greater probability of flooding in any gi...
	7.4.22 As highlighted above, all potential sources of flooding must be considered for any development.  A summary of the potential sources of flooding is presented below.
	Fluvial Flooding Sources

	7.4.23 Flood information provided by SEPA indicates that no watercourses within the main areas of proposed infrastructure are at risk from flooding (less than 0.5% (1 in 200) chance of flooding each year).  Flood information also indicates that there ...
	7.4.24 However the map shows that the Burn of Ballone and the Black Burn converge on site into the Achlachan Burn which flows into the River Thurso are at risk from the flood inundation envelope.  The Allt an Dobhrain also drains into the Achlachan Bu...
	7.4.25 Whilst the topography and hydrological characteristics of this watercourse means that flooding would not affect a large proportion of the site, the three main watercourses bound the eastern, western and northern boundary of the site.  However n...
	Tidal Flooding Sources

	7.4.26 The proposed scheme is located approximately 16 km to the nearest coast and due to this distance along with the topographical position the proposed wind farm will not be affected by tidal flooding.
	Groundwater Flooding Sources

	7.4.27 Flooding can also result from high groundwater levels if the water table rises above the surface level.  Groundwater flooding is difficult to predict as it rarely follows a consistent pattern.  The response time between rainfall and groundwater...
	7.4.28 The topography of the site can influence the probability of underlying peat and soils becoming saturated.  The topography of the site can influence the probability of the underlying peat and soils becoming saturated.  At its highest point, the ...
	7.4.29 As with fluvial flooding sources, it is imperative that all measures are taken to attenuate runoff to prevent increased saturation of the peat and peaty soils and reduce the risk of on-site and downstream flooding.
	Flooding From Artificial Drainage Systems

	7.4.30 Evidence of artificial drainage was encountered during the desktop study of aerial photography.  However during peat probing and walkover survey some small artificial land drains and drainage ditches were identified, however at the time of the ...
	Other Sources of Flooding

	7.4.31 There is the potential for overland flow to occur due to the dominance of slowly permeable peat and/or peaty soils underlying the site.  As such, drainage measures must be constructed to take this negligible storage capacity into account and pr...
	Water Quality

	7.4.32 The Black Burn/Achlachan Burn is the only watercourse within the site boundary that has been classified under SEPA’s River Basin Management Plans (RBMP)19F .  The RBMP are one of the requirements of the WFD and are the plans designed for protec...
	Water Resources

	7.4.33 Highland Council was contacted about the presence of private water supplies both within the development site boundary and within a 5 km search area.  The local authority confirmed that there is one registered private water supply within the spe...
	7.4.34 No private water supplies have been considered further as a result of the property being located upstream of the proposed wind farm infrastructure.
	Fisheries and Recreation

	7.4.35 The River Thurso has been identified as a protected area watercourse with existing freshwater fish. The catchment including the proposed site boundary is designated under the Surface Waters (Fishlife) (Classification) (Scotland) Direction 1999 ...
	Geology

	7.4.36 The following geological information has been obtained from digital data available from the British Geological Survey (BGS).
	Bedrock Geology

	7.4.37 Based on a review of the 1:50,000 geological map for the area, and the BGS Geology Viewer website2 the underlying geology is Lybster Flagstone Formation- Siltstone, Mudstone and Sandstone.  This sedimentary bedrock was formed approximately 385-...
	Superficial Deposits

	7.4.38 Based on the BGS Viewer website2 the superficial deposits for the majority of the site is peat which was formed up to 3 million years ago in the Quaternary Period in a local environment which was dominated by accumulations of organic material f...
	Hydrogeology

	7.4.39 Groundwater information has been recorded using a number of published data sources and from observations made during site visits.
	7.4.40 The BGS UK Hydrogeology viewer20F  the site is on a moderately productive aquifer where virtually all flow is through fractures and other discontinuities.  This is due to the sandstones, mudstones and conglomerates and inter-bedded lavas which ...
	7.4.41 The Hydrogeological Map of Scotland indicates that most of the proposed wind farm site is Lower and Middle Old Red Sandstone (undifferentiated) which is a locally important aquifer. The site comprises of widespread outcrops of fine to medium-gr...
	7.4.42 Peat deposits across the site also form an aquifer.  Groundwater within such peat aquifers is generally perched on the less permeable basement they overlie.  The peat aquifers, together with the weathered bedrock zone, provide baseflow to the l...
	7.4.43 The Groundwater Vulnerability Map of Scotland classes the site as being vulnerable to some pollutants, particularly those not readily absorbed or transformed.  However the groundwater body which envelopes the proposed wind farm boundary is clas...
	Soils and Peat

	7.4.44 The distribution of soils across the site is dependent upon land use, geology, topography and hydrological regime of the area.  Information on the site soils has been provided by the James Hutton Institute, specifically from the Soil Informatio...
	7.4.45 Peat is a soft to very soft, highly compressible, highly porous organic material that can consist of up to 90 – 95% water, with 5 – 10% solid material21F .  Unmodified peat consists of two layers; a surface acrotelm which is usually 10 – 30 cm ...
	7.4.46 A second layer, or catotelm, lies beneath the acrotelm and forms a stable colloidal substance which is generally impermeable.  As a result the catotelm usually remains saturated with little groundwater flow.  Peat is thixotropic, meaning that t...
	7.4.47 Due to the distribution of peat and peaty soils across the site a peat depth assessment has been carried out.  There are a number of drainage and geotechnical issues to constructing and operating developments on such environments.
	7.4.48 A peat survey was carried out across the site during the week of the 4th of August 2014.  The weather conditions during this survey were dry and sunny and followed a period of settled warm dry weather.  The frequency and distribution of the pea...
	7.4.49 The peat depths across the site are predominantly deeper than 3m however discrete areas of deeper pockets of up to 6m of peat exist.  Figure 7.1 depicts the contoured peat depths across the site. The darker shaded contours highlight areas of de...
	Wider Catchment Influences
	Climate


	7.4.50 The standard annual average rainfall (SAAR) for the proposed scheme has been derived from the Flood Estimation Handbook (FEH CD-ROM)  using annual rainfall data the SAAR has been calculated at 954mm.  To put this into context, rainfall in Scotl...
	7.4.51 Rainfall data from the nearest Meteorological Office weather station at Wick Airport National Grid Reference (NGR) 336581 952242 which is located approximately 21 km east from the site has also been consulted.  This data covers a period from Ja...
	7.4.52 Information regarding climate change was obtained from the UK Climate Projections (UKCP09) website.  The UKCP09 is a climate analysis tool which features comprehensive projections for different regions of the UK.  Based on a high emissions scen...
	7.4.53 Thus, in winter months there could be an increase in rainfall and reduction in snowfall.  If climate change leads to drier summers there is the potential for increased pressures on habitats supporting sensitive species as well as increased dema...
	7.4.54 It is suggested that increased temperatures in the summer could also increase evapotranspiration and potentially cause desiccation of peat.  The desiccation could result in the peat being more susceptible to erosion due to increased intensity i...
	7.4.55 As peat and peat dominant soils are composed of vegetation remains they contain a high proportion of carbon compared to other soils.  Thus the process that forms peat effectively locks away atmospheric carbon.  It is believed that loss of peatl...
	Designated Sites

	7.4.56 There are no designated areas within the site boundary.  There are three designated areas within 5km of the site boundary that are of relevance to hydrology:
	7.4.57 Further assessment on the ecology of these designated sites is provided in Chapter 9: Ecology of the ES.

	7.5 Assessment of Potential Effects
	Basis of assessment
	7.5.1 Achlachan 2 comprises of 3 wind turbines (not exceeding 110 m in height) with site tracks, foundations, underground electricity cables, and associated works/infrastructure.
	7.5.2 Typically the construction phase will involve a period of earthworks, track construction and excavations for forming turbine bases.  Following this, the turbine bases and infrastructure will be installed and finally the turbines will be transpor...
	7.5.3 The total permanent landtake during construction of the proposed scheme will be approximately 6.78 ha (0.068 km2), with approximately 0.71 ha (0.0071 km2) of temporary landtake that will be reinstated following construction.
	Design Considerations

	7.5.4 A summary of the hydrological influences on the project layout are given below with full details of the project design provided in Chapter 4: Project Description.  Due to the nature of the environment occupied by the scheme it is imperative that...
	7.5.5 The findings of the peat depth survey (Figure 7.1) show that the infrastructure has been sited outside areas of deeper peat.  The peat depths across the site are predominantly greater than 3m however areas of deeper pockets exist.  Access tracks...
	7.5.6 The hydrological desktop study and site visits have identified a typical upland hydrological environment, with a significant number of hydrological pathways and features associated with it.  A buffer distance has been adopted to help reduce effe...
	7.5.7 Table 7.10 confirms that all turbines associated with the proposed scheme are located outside the buffer limits.  Distances were calculated using functionalities provided within the ArcGIS package.  Watercourses are linear features that were ide...
	7.5.8 The design of the infrastructure has also meant that the associated access tracks are located greater than 50m from natural hydrological features.  No areas of infrastructure are located within the adopted 50m buffers.
	7.5.9 There are no proposed watercourse crossings required as part of the proposed scheme.
	Receptor Sensitivity

	7.5.10 On the basis of the baseline surveys and available information, Table 7.11 identifies the sensitivity of receptors with additional commentary on the categorisation.
	7.5.11 The sensitivity of Achlachan Burn and Thurso River are very high due to the ecological quality under the RBMP. The potential effects from construction to surface waters are mostly due to pollution. There is a risk of contaminants from various a...
	7.5.12 The fisheries sensitivity of Achlachan Burn and Thurso river are high due to the SEPA classification of Salmonid waters under the RBMP however the potential effects during construction are similar to the water quality issues as higher volume of...
	7.5.13 Flooding has a moderate sensitivity due to the wind farm construction; however the wind farm is located outwith the flood risk zones on the SEPA flood map.  There are areas of the site which are underlain with saturated peat therefore flooding ...
	7.5.14 Water resources, specifically private water supplies are moderately sensitive as he distance between the construction works and the supply is 3.8 km. However there is still a risk of pollution from groundwater disturbance when removing the peat...
	7.5.15 Soils and peat are at risk of potential pollution effects due to the wind farm construction, the site has been altered by artificial drainage and past peat cutting, wind farm construction will potentially cause more artificial drainage causing ...
	7.5.16 On-site geology is at low sensitivity of potential pollution effects due to the wind farm construction as it is typical of the local area and has no designated sites of geological interest in the surrounding area.
	7.5.17 Groundwater and hydrogeology has a high sensitivity during construction as bedrock aquifers are very sensitive to pollution, which may be cause when establishing turbine foundations.
	Impacts during Construction

	7.5.18 The potential for effects on the hydrological environment is greatest during the construction phase due to the high levels of activity on-site and when there is greatest change to the existing environment.  Taking into account the mitigation an...
	7.5.19 The evaluation of construction effects is provided in Table 7.14.  The table assumes the successful implementation of the mitigation measures.
	Pollution Incidents

	7.5.20 During the construction phase, a number of potential pollutants will be present onsite, including oil, fuels, chemicals, unset cement and concrete, waste and waste water from construction activities and staff welfare facilities.  The majority o...
	Erosion and Sedimentation

	7.5.21 Soil/peat erosion and sediment generation may occur in areas where the ground has been disturbed, particularly where surface runoff has been concentrated.  Drainage ditches are particularly prone to this problem, due to the high velocities of s...
	7.5.22 Sediment transport in watercourses can result in high turbidity levels which can impact on the water quality, particularly affecting the ecological potential of the watercourses.  High turbidity in watercourses can reduce the light and oxygen l...
	7.5.23 As a result of the construction operations, all catchments with new and upgraded infrastructure present are vulnerable to erosion and sedimentation.
	Increase in Runoff

	7.5.24 Turbine bases, hardstanding areas and access tracks will act as impermeable areas, restricting the natural movement of water within the hydrological environment, potentially resulting in increased rates of runoff into the onsite sub catchments ...
	7.5.25 Nevertheless, localised increases could cause issues for downstream flood storage capacity and/or pollution incidents.  Increases in the volume of runoff entering watercourses could also cause erosion and sedimentation, therefore having detrime...
	Modification of Surface Drainage Patterns

	7.5.26 The interception of diffuse overland flow by the site infrastructure and associated drainage may disrupt the natural drainage regime of the area, concentrating flows and potentially diverting flows from one catchment to another.  This may have ...
	Impediments to Surface Water Flow

	7.5.27 The construction of watercourse crossings may restrict flow in the various channels and reduce hydraulic capacity, resulting in an increase in flood risk, and promotion of erosion and sedimentation.  In addition poorly designed bridges and culv...
	Modification of Groundwater Flow and Levels

	7.5.28 Deep excavations, such as those required for the turbine foundations are likely to disrupt the shallow groundwater systems within the peat and bedrock geology.  Due to the poor permeability of the underlying peat and peaty soils groundwater ing...
	7.5.29 Access tracks are likely to bisect hydrogeological units in the peat, interrupting shallow groundwater flow.  Cut and fill tracks also have the potential to disrupt existing sub-surface drainage networks as a result of the removal or compressio...
	7.5.30 In areas where there is a concentration of access tracks and drainage, there is the potential for more widespread lowering of the water table, resulting in the indirect and long-term impact on the future restorability and functionality of adjac...
	Peat Instability

	7.5.31 Peat slides do occur naturally, however, because of the remote nature of most peatlands, the frequency of natural events may be under reported.  As a result, peatslides and their causes are poorly understood, although it is recognised that they...
	7.5.32 A peatslide occurs when a portion of the peat mass becomes detached and flows downhill, usually as blocks of solid peat rafted upon a slurry of semi-liquid peat.  A peatslide may have a significant effect on river water quality and ecology, par...
	7.5.33 A geotechnical engineer would normally be employed onsite during construction to undertake advance inspection, carry out regular monitoring and provide advice whilst work is ongoing.  The creation and management of a geotechnical risk register ...
	Compaction of Soils

	7.5.34 The movement of construction traffic throughout the site is likely to cause compaction in the peat, leading to changes in both the hydrological and hydrogeological regime.  The impacts of compaction are likely to be highly localised but will da...
	Receptor Sensitivity

	7.5.35 Table 7.12 identifies the likely construction effects on the identified receptors and their significance assuming the successful implementation of best practice and mitigation measures.
	7.5.36 The sensitivity of Achlachan Burn and Thurso river are high due to the ecological quality under the RBMP however the potential effects would not affect the use or integrity of the water quality therefore after mitigation the effects of pollutio...
	7.5.37 The fisheries sensitivity of Achlachan Burn and Thurso river are high due to the SEPA classification of Salmonid waters under the RBMP however the potential effects would not affect the use or integrity of the water quality therefore after miti...
	7.5.38 Flooding is a potential effect due to the wind farm construction which has the potential to affect Achlachan burn and the River Thurso dramatically, however the magnitude that these effects would have on Achlachan Burn and the River Thurso are ...
	7.5.39 Water resources, specifically private water supplies are at risk of potential pollution effect due to the wind farm construction, the sensitivity of the PWS is not as high as Achlachan burn and the River Thurso as it not as only regionally sign...
	7.5.40 Soils and peat are at risk of potential pollution effects due to the wind farm construction, the sensitivity of soils and peat is not as high as Achlachan burn and the River Thurso as it not as only regionally significant therefore is at medium...
	7.5.41 On-site geology is at risk of potential pollution effects due to the wind farm construction, the sensitivity of on-site geology is only of local importance therefore has low sensitivity. The magnitudes of the effects are assessed as a minor res...
	7.5.42 Underlying groundwater aquifers and groundwater within peat are at risk of potential pollution effects due to the wind farm construction, the sensitivity of underlying groundwater aquifers and groundwater within peat is high, and nationally sig...
	Impacts during Operation

	7.5.43 The effects of the proposed scheme are expected to be substantially lower during the operational phase.  The following paragraphs discuss the potential effects that are predicted to occur during the operational phase of the wind farm.
	Pollution Incidents

	7.5.44 The potential risk of pollution is substantially lower during operation than during construction because of the decreased levels of activity in the operational phase.  The majority of potential pollutants will have been removed when constructio...
	Erosion and Sedimentation

	7.5.45 Levels of erosion and sedimentation during operation will be much lower than construction as there will be no excavations or bare exposed ground.  Some erosion and sedimentation is still possible on site tracks and drainage ditches as a result ...
	Modification of Surface Drainage Patterns

	7.5.46 Modification of surface runoff will occur as a result of the construction of the new infrastructure associated with the proposed scheme.  The operational effects are likely to result in changes to volume and/or changes to runoff rate.
	7.5.47 Site tracks and associated drains will intercept some overland flow, interrupting the natural drainage regime by concentrating flows and potentially diverting them from one catchment to another.  Poorly designed site tracks and associated drain...
	Impediments to Surface Water Flows

	7.5.48 During the operational phase impediments to flows can generally occur as a result from blockages to watercourse crossing, ditches and watercourses resulting from vegetation and erosion debris.
	Modifications of Groundwater Flow and Levels

	7.5.49 Tracks and their drainage as well as turbine foundations and hardstandings will potentially alter the water table within the upslope and downslope peat and upper bedrock aquifers, which can also have implications for the long term functionality...
	Peat Instability

	7.5.50 It is recognised that natural peat failure may still occur during the operational phase of the wind farm.  However, there is also the potential for the construction activities to increase the risk of peat slide during this phase.  For example, ...
	7.5.51 The creation and management of a geotechnical risk register will form an important aspect of the site development.
	Compaction of Soils

	7.5.52 The compaction of soils/peat is likely to be significantly reduced during the operational phase as a result of less heavy traffic movement.  However, the construction of floating roads that are not properly maintained could result in long term ...
	Receptor Sensitivity

	7.5.53 Table 7.13 identifies the likely operational and ongoing effects on the identified receptors and their significance assuming the successful implementation of the best practice and mitigation measures.
	7.5.54 The sensitivity of Achlachan Burn and Thurso river are high due to the ecological quality under the RBMP however the potential effects would result in minor effects on this attribute therefore after mitigation the effects of pollution would not...
	7.5.55 The fisheries sensitivity of Achlachan Burn and Thurso river are high due to the SEPA classification of Salmonid waters under the RBMP however the potential effects would result in minor magnitude on this attribute therefore after mitigation th...
	7.5.56 Flooding is a potential effect due to the wind farm construction which has the potential to affect Achlachan burn and the River Thurso dramatically, however the potential effects would result in negligible magnitude on this attribute therefore ...
	7.5.57 Water resources, specifically private water supplies are at risk of potential pollution effect due to the wind farm construction, the sensitivity of the PWS is a medium sensitivity, and regionally significant. The magnitudes of the effects are ...
	7.5.58 Soils and peat are at risk of potential pollution effects due to the wind farm construction, the sensitivity of soils and peat is high, of national importance. The magnitudes of the effects are assessed as a minor result therefore the overall s...
	7.5.59 On-site geology is at risk of potential pollution effects due to the wind farm construction, the sensitivity of on-site geology is only of local importance therefore has low sensitivity. The magnitudes of the effects are assessed as a minor res...
	7.5.60 Underlying groundwater aquifers and groundwater within peat are at risk of potential pollution effects due to the wind farm construction, the sensitivity of underlying groundwater aquifers and groundwater within peat is high, and nationally sig...
	Impacts during Decommissioning

	7.5.61 The potential for effects on the hydrological environment is lower than during the construction phase, but higher than the operational phase due to the high levels of activity on-site and when there is a change to the existing environment.  Tak...
	Pollution Incidents

	7.5.62 During the decommissioning phase, the potential risk of pollution is lower than during the construction phase, however a number of potential pollutants will be present onsite, including oil, fuels, chemicals, waste and waste water from construc...
	Erosion and Sedimentation

	7.5.63 Levels of erosion and sedimentation during operation will be much lower than construction as there will be no excavations or bare exposed ground.  Some erosion and sedimentation is still possible on site tracks and drainage ditches as a result ...
	7.5.64 As a result of the decommissioning operations, all catchments with new and upgraded infrastructure present are vulnerable to erosion and sedimentation.
	Modification of Surface Drainage Patterns

	7.5.65 The interception of diffuse overland flow by the site infrastructure and associated drainage may disrupt the natural drainage regime of the area, concentrating flows and potentially diverting flows from one catchment to another.  This may have ...
	Impediments to Surface Water Flow

	7.5.66 Modification of surface runoff will occur as a result of the construction of the infrastructure associated with the proposed scheme.  The decommissioning effects are likely to result in changes to volume and/or changes to runoff rate.
	7.5.67 Site tracks and associated drains will intercept some overland flow, interrupting the natural drainage regime by concentrating flows and potentially diverting them from one catchment to another.  Poorly designed site tracks and associated drain...
	Modification of Groundwater Flow and Levels

	7.5.68 Tracks and their drainage as well as turbine foundations and hardstandings will potentially alter the water table within the upslope and downslope peat and upper bedrock aquifers, which can also have implications for the long term functionality...
	Peat Instability

	7.5.69 It is recognised that natural peat failure may still occur during the decommissioning phase of the wind farm.  However, there is also the potential for the decommissioning activities to increase the risk of peat slide during this phase.  For ex...
	7.5.70 The creation and management of a geotechnical risk register will form an important aspect of the site development.
	Compaction of Soils

	7.5.71 The movement of decommissioning traffic throughout the site is likely to cause compaction in the peat, leading to changes in both the hydrological and hydrogeological regime.  The impacts of compaction are likely to be highly localised but will...

	7.6 Mitigation
	7.6.1 A number of planning, design and construction proposals have been identified during the assessment.  Full details of the assumed best practice construction management and mitigation measures will be provided in a Construction Environmental Manag...
	General Site Pollution Control

	7.6.2 A specific Construction Environmental Management Plan (CEMP) will ensure that best practice measures are put in place and activities carried out in such a manner to prevent or minimise effects on the surface and groundwater environments.  The CE...
	7.6.3 Further details regarding the pollution prevention and mitigation measures that will be adopted during the construction and operation of the proposed scheme are detailed in the following paragraphs.
	Runoff and Sediment Management

	7.6.4 The following measures will be adopted to appropriately attenuate and treat runoff during construction and operation of the proposed scheme.
	7.6.5 The site drainage system will convey water away from construction activities as well as wind farm infrastructure.  However, due to the nature of the works on site and the negligible infiltration and storage capacity of the underlying peat and be...
	7.6.6 To reduce this potential it will be ensured that prior to the commencement of work and during construction figures showing site drainage and hydrologically sensitive areas will be regularly checked to review potential for runoff and ponding of w...
	7.6.7 The drainage systems installed on site will also have sediment management measures incorporated into their design to help reduce or wholly mitigate effects on the hydrological environment.  The type of sediment management will depend on the volu...
	7.6.8 Straw bales and/or silt traps will be installed within the site drainage system.  Silt traps could take the form of terram fences or clean stone.  However, the ability of the silt traps to successfully treat runoff will be dependent upon the per...
	7.6.9 The ability of the straw bales and silt traps to effectively treat runoff will depend upon the volume of runoff within the drainage channel, the type of material used and the frequency of monitoring and replacement of the measures.
	7.6.10 If required, flocculents could also be used to treat runoff.  Flocculents are very effective at removing suspended sediment from water but they can also have effects on water chemistry.  As such, it is recommended that SEPA are consulted prior ...
	Pumping and Dewatering of Excavations

	7.6.11 All pumping operations e.g. removal of water from turbine base excavations, will be carried out in line with best practice and where necessary in line with the requirements of The Water Environment (Controlled Activities) (Scotland) Regulations...
	7.6.12 Due to the expected low permeability of the site soils it is expected that the potential for groundwater ingress would be low.  The ingress of surface water into the excavations will be minimised through the use of upgradient drainage measures ...
	7.6.13 Due to the peat on site that the throughput rate of runoff within the settlement treatment areas would be reduced to give longer settlement time within the excavations and settlement tanks.  If required, a series of settlement lagoons or other ...
	7.6.14 The treated water from the settlement lagoons or other silt treatment measures will not be discharged directly into watercourses but directed onto vegetated surfaces where appropriate.  Any sediment within the treated water will be deposited am...
	7.6.15 To reduce the likelihood of erosion channels being formed by the discharge from the sediment treatment outfalls it is recommended that the water is discharged at a slow rate, or spread evenly across a surface.  For discharge onto rough vegetati...
	7.6.16 The discharge can also utilise silt traps, straw bales or other attenuation measures.  The utilisation of such measures could help to prevent the formation of erosion channels.
	7.6.17 To maximise the efficiency of the settlement measures e.g. Siltbusters or other holding lagoons or tanks, the sediment sludge that collects at the base will be removed as required.
	Storage of Fuels/Chemicals and Bunding Arrangements

	7.6.18 Throughout the construction and to a lesser extent during the operational phase of the wind farm a number of oils and chemicals will be used.  Such materials will be used and stored in a safe manner to ensure that the surface and groundwater en...
	7.6.19 The following measures will be adopted to protect the surface and groundwater environment from the inappropriate storage and use of substances hazardous to the environment:
	Refuelling

	7.6.20 A fuel bowser will be used for refuelling on the access tracks or hardstanding. The bowser driver shall be responsible for ensuring that refuelling of mobile plant does not take place within 50m of a watercourse. The bowser driver will receive ...
	7.6.21 The refuelling bowser shall be equipped with a mobile spillage control kit containing oil absorbent booms and mats. All site personnel will be trained in their use as part of the site induction training or toolbox talks. Special attention will ...
	7.6.22 Oil booms will be provided and maintained downstream of the works at all watercourse locations where the access track crosses for the duration of the construction period to act as a defence against the unlikely event of an oil or fuel spillage.
	Vehicle Maintenance and Management

	7.6.23 All plant used during the construction of the proposed scheme will be in suitable condition and fit for purpose to carry out the works and will be maintained as per manufacturers guidelines.
	7.6.24 Maintenance of construction plant to be carried out in designated areas, on an impermeable surface away from any watercourse or drainage.  Only if vehicles have broken down will maintenance be permitted out with a designated area, and this woul...
	Concrete Works

	7.6.25 Concrete would be required for the construction of the wind turbine foundations.  The following section provides best practice measures that are required to be implemented to prevent detrimental effects to the hydrological environment.
	7.6.26 Care would be taken to ensure that the transportation of concrete to the turbine and building foundations uses best practice measures.   Freshly mixed concrete and/or dry cement powder would not be allowed to enter any watercourse. This would b...
	Site Drainage

	7.6.27 The following section discusses the conventional site drainage measures that can be installed during the construction and operation of the proposed scheme.
	7.6.28 Surface drainage ditches will be installed alongside tracks only where necessary.  The length, depth and gradient of individual drains will be minimised to avoid intercepting large volumes of diffuse overland flow and generating high velocity f...
	7.6.29 As well as utilising sediment traps, structures such as v-notched weirs and/or check dams will be installed within the drainage channels.  Such structures will throttle the flow within the channel, thus reducing erosive potential of any runoff ...
	7.6.30 Access tracks crossing slopes will disrupt surface flow that consequently will collect in drains constructed upslope of the tracks. Cross-drains and or waterbars will be constructed at regular intervals to conduct this surface flow below or acr...
	7.6.31 During storm events there is likely to be some ponding on the uphill side of tracks, as percolation alone is unlikely to be able to accommodate surface flows.  To minimise this ponding, small diameter cross drains or perforated pipes (similar t...
	7.6.32 Prior to track construction, site operatives will identify flush areas, depressions or zones which may concentrate water flow.  These sections will be spanned with plastic pipes to help maintain hydraulic conductivity under the road, and reduce...
	7.6.33 Due to the poor permeability of the surrounding peaty soils and bedrock, it is also recommended that drains and/or cut-off drains are installed on the upstream/upgradient sides of the turbine foundations, crane hardstandings, and other excavati...
	7.6.34 The constructed drainage system will not discharge directly to any natural watercourse, but will discharge to buffer strips, trenches or SUDS measures, preferably on flatter, lower lying ground.  These buffers will act as filters and will minim...
	7.6.35 Drainage from the construction compound, welfare facilities, and concrete wash out areas will be collected and treated separately from the main site drainage, as the runoff from these areas is more likely to be contaminated and therefore will r...
	Welfare Facilities/Foul Water

	7.6.36 The following measures will be adopted for the design of the foul water drainage system:
	Sustainable Water Management

	7.6.37 To reduce the impact of the proposed scheme on the natural hydrological regime, the site design will aim to mimic the greenfield runoff response at source through the use of sustainable drainage practices.
	7.6.38 As detailed in the SEPA guidance document (SEPA 2011)  under General Binding Rule 10, Sustainable Urban Drainage Systems (SUDS) should be taken into consideration as part of the water management:
	7.6.39 SUDS are used to attenuate rates of runoff from development sites and can also have water purification benefits.  The implementation of SUDS as opposed to conventional drainage systems provides several benefits by:
	7.6.40 Whilst it is understood that the scope for SUDS measures is limited as a result of the hydrological environment it is recommended that the installed drainage measures adopt the principles highlighted above.
	Emergency Water Management Measures

	7.6.41 As previously mentioned a significant volume of oils and chemicals will be stored on site during the construction phase and to a lesser extent the operational phase.  Site traffic will also be present in significant numbers during the construct...
	7.6.42 The appropriate storage of oils, chemicals and maintenance of site plant has been discussed above.  However, despite these measures, accidents can happen and these can have significant impacts upon the quality of the surface and groundwater env...
	Monitoring

	7.6.43 A programme of surface water quality monitoring will be finalised post consent, prior to construction.  A breakdown of the proposed monitoring methodologies has been provided to take into account sensitivities of the on-site and downstream envi...
	7.6.44 The details of any required monitoring should be discussed and agreed with SEPA, SNH, The Caithness District Salmon Fishery Board and the Highland Council prior to commencement.  The extent and the frequency of the monitoring will be proportion...
	7.6.45 A baseline surface water monitoring programme should be undertaken prior to the commencement of construction works.  The establishment of a baseline is very important as it provides a suite of parameters against which to compare samples taken d...
	7.6.46 It is also recommended that a suitably qualified Ecological Clerk of Works (ECoW) is employed throughout the construction of the site.  The appointed consultant can provide advice to the contractors about how environmental effects can be minimi...
	7.6.47 Monitoring should be undertaken throughout construction of the site.  The monitoring will help to identify areas where infrastructure is having a negative effect on peat and utilise the appropriate methods to prevent further deterioration and/o...
	7.6.48 The monitoring methodologies detailed below are designed to monitor the effects of the site on the quality of the hydrological environment.  It is also recommended that a suitably qualified geotechnical engineer is appointed to monitor the risk...
	7.6.49 It is also recommended that all construction management and water management techniques are agreed prior to construction.  The techniques would be agreed following consultation with the SEPA, the Caithness District Salmon Fishery Board and High...
	7.6.50 The monitoring programme will be site-specific and tailored so as to provide a meaningful and pragmatic indication of the state of the water environment.  A summary of the elements associated with the monitoring programme are provided below:

	7.7 Cumulative Effects
	7.7.1 The application of a hydrological catchment methodology enables a logical evaluation of the potential for cumulative effects of the hydrological environment.
	7.7.2 The application of a hydrological catchment methodology enables a logical evaluation of the potential for cumulative effects of the hydrological environment.
	7.7.3 Three consented wind farms are located within the catchment of the River Thurso:
	7.7.4 The construction and subsequent operation of the three schemes as well as the proposed scheme has the potential to cumulatively affect the water quality, flooding and fisheries interests associated with the River Thurso.  However, assuming the s...

	7.8 Residual Impacts
	7.8.1 Assuming that the CEMP is implemented in full it is not anticipated that the proposed scheme will have any significant residual impacts in terms of hydrology, hydrogeology and flood risk.

	7.9 Summary
	7.9.1 An assessment has been carried out of the likely impacts of the proposed scheme on the hydrological, hydrogeological and geological environment.  The assessment has considered site preparation, construction and operation of the wind farm.
	7.9.2 The potential effects on the surface waters, groundwater, peat, designated sites and private water supplies that have been considered are:
	7.9.3 Following the identification and assessment of the key receptors, taking into account the potential effects listed above, a comprehensive suite of mitigation and best practice measures will be incorporated into the design, including extensive bu...
	7.9.4 The impact assessment has taken into account the hydrological regime, highlighting that the principal effects will occur during the construction.  Assuming the successful design and implementation of mitigation measures the significance of const...
	7.9.5 The significance of effects on the site hydrological, hydrogeological and geological conditions are not significant under the terms of The Town and Country Planning (Environmental Impact Assessment) (Scotland) Regulations 2011.


	8 Ornithology
	8.1 Introduction
	8.1.1 This Chapter has been prepared by Ecus Ltd and assesses the potential impacts on birds of the proposed three-turbine extension (Achlachan 2) to the consented Achlachan wind development (Achlachan 1, Highland Council reference 13/01190/FUL).  The...
	8.1.2 The current assessment for the proposed three-turbine extension is based on the original fieldwork and data collected by Keystone Environmental Ltd. for the consented scheme between 2011 and 2012; no additional fieldwork has been undertaken. Whe...
	8.1.3 The layout of the proposed wind farm extension is shown relative to the consented five- turbine wind scheme in Figure 8.1.
	8.1.4 Figure 8.2 shows the landownership boundary and the related 500m buffer used in the Achlachan 1 ornithological impact assessment. The three additional proposed wind turbines proposed (shown as red symbols on Figure 8.1 and 8.2) lie to the south ...
	8.1.5 Figure 8.3 shows the vantage point and viewshed used in the Achlachan 1 assessment by Keystone Environmental Ltd.
	8.1.6 The ornithological impact of the proposed extension to Achlachan 1 is assessed here through extrapolation of data collated by Keystone Environmental Ltd for the now consented scheme. This is considered justified on the basis that:
	8.1.7 The turbines will have a blade tip not exceeding 110 m as detailed in Chapter 4.

	8.2 Methodology
	Survey Rationale
	8.2.1 The scope of surveys was broadly based on guidance published by SNH (2005).
	8.2.2 Wind farms can impact birds in a number of ways (Drewitt & Langston 2006):
	8.2.3 The ornithological studies described in this Chapter assess these impacts based on Keystone Environmental Ltd data collected in 2011/2012 in support of the now consented Achlachan 1 Wind Scheme both at the desk (existing relevant bird data/likel...
	Vantage Point Surveys & Collision Risk Assessment

	8.2.4 Assessment of the collision risk presented by the proposed extension is based on the Keystone Vantage Point (VP) survey data for the now consented Achlachan scheme. These surveys were undertaken from a single VP location at grid reference: ND 15...
	8.2.5 The collision risk assessment for the original application was undertaken based on a maximum rotor radius of 46.25 m and the application allowed for a maximum tip height of 115 m.  For consistency with the previous application these parameters h...
	8.2.6 During each survey, records were made of all Target Species (all waterbirds and raptors) flights within the survey viewshed. For each flight, the following information was recorded:
	8.2.7 Supplementary notes were also made to summarise Secondary Species activity at 15-minute intervals throughout each survey, including details of species, the number of birds, and the height band(s) in which they were observed. In this instance, Se...
	8.2.8 Small birds frequently fly over open ground at height and collisions are therefore possible; if fact passerine species may well be the most frequent casualties.  However, it is considered that the likelihood of these occurring at a frequency tha...
	8.2.9 The target species VP survey data were used to estimate the risk of these species colliding with the proposed turbines. For those species where the observed total flight time within a given season/period was sufficiently high for there to be the...
	8.2.10 It was determined by Keystone Environmental Ltd that Collision Risk Analysis would only be undertaken for important receptor species/periods where total flight time at risk height exceeded 1% of total observation time. Below this threshold it w...
	8.2.11 The model input parameters are shown in Appendix 8.2. Bird biometric data are taken from Bruderer & Boldt (2001) and Cramp et al. (1977-94). The calculated values for each of the two model stages, including the predicted collision rates (with a...
	Brown & Shepherd Transects

	8.2.12 Three walkover transects were conducted by Keystone Environmental Ltd during the breeding season in relation to the now consented Achlachan 1 scheme; details are provided in Appendix 8.4. The survey approach broadly followed the Brown & Shepher...
	8.2.13 The study area included all land within a 250m. radius of the proposed turbine locations, where this fell within the applicant’s ownership, and extended to scan land 50m. beyond. During each survey the surveyor walked within at least 50m. of al...
	8.2.14 The survey results provided as Figures within the original ES for Achlachan 1 indicate that birds were recorded over a wider area and indicated that birds within the current proposed wind scheme extension area were also recorded although it is ...
	Driven Transects (Geese and Swans)
	Between October 2011 and April 2012, driven transects were conducted by Keystone Environmental Ltd. These involved the surveyor following a driven transect route within the land ownership boundary and extending up to 2 km beyond. The area was scanned ...
	Raptor Transect Surveys

	8.2.15 Breeding raptor surveys were conducted by Keystone Environmental Ltd in spring 2012 (see Appendix 8.6 for timing and weather conditions) and comprised three walked/driven transects within the land ownership boundary and extending up to 2 km bey...
	8.2.16 Environmental impact assessments often measure significance based on a matrix where impacts are rated as of negligible, low, moderate or high significance depending on pre-determined percentage changes from the baseline position. Whilst this ma...
	8.2.17 An impact is regarded as significant if it affects the integrity of a designated site or wider population. For designated sites and their notified features/qualifying interests, an adverse effect on integrity would be regarded as significant wi...

	8.3 Baseline Conditions
	Site Setting
	The site is located at Achlachan to the west of the A9, close to Mybster, Caithness. The proposed infrastructure locations are within an area of low intensity (sheep) grazed pasture, blanket bog mosaic and blanket bog within a rural landscape characte...
	Scoping opinion received from the Highland Council for the now consented Achlachan 1 scheme confirmed that the proposed development area falls within Zone 2 of SNH’s Strategic Locational Guidance for wind farms. Zone 2 identifies areas with medium nat...
	Sites of Nature Conservation Interest
	8.3.1 The proposed development site is also within the foraging range of certain species from the Caithness Lochs Special Protection Area (SPA), Ramsar site and component Sites of Special Scientific Interest (SSSls), the East Caithness Cliffs SPA and ...
	Caithness Lochs SPA

	8.3.2 This site qualifies under Article 4.1 of the Directive (79/409/EEC) by supporting populations of European importance of the following species listed on Annex I of the Directive: Overwintering Greenland White-fronted Goose Anser albifrons flaviro...
	East Caithness Cliffs

	8.3.3 site qualifies under Article 4.1 of the Directive (79/409/EEC) by supporting populations of European importance of the following species listed on Annex I of the Directive, Peregrine Falco peregrinus, six breeding pairs representing at least 0.5...
	8.3.4 This site also qualifies under Article 4.2 of the Directive (79/409/EEC) by supporting breeding season populations of European importance of the following migratory species:
	8.3.5 The area qualifies under Article 4.2 of the Directive (79/409/EEC) by regularly supporting at least 20,000 seabirds. Specifically during the breeding season, the area regularly supports 300,000 individual seabirds including: Puffin Fratercula ar...
	Caithness & Sutherland Peatlands SPA

	8.3.6 This site qualifies under Article 4.1 of the Directive (79/409/EEC) by supporting during the breeding season populations of European importance of the following species listed on Annex I of the Directive:
	8.3.7 This site also qualifies under Article 4.2 of the Directive (79/409/EEC) by supporting breeding season populations of European importance of the following migratory species:
	Vantage Point Surveys

	8.3.8 As previously highlighted the vantage point surveys undertaken by Keystone Environmental Ltd recorded flights within a buffered area that included all but 45 ha of the buffered proposed wind scheme extension area. Presented below are the seasona...
	8.3.9 The flight line maps provided with the now consented Achlachan 1 Environmental Statement record flight lines that intersect with the current proposed Achlachan 2 buffer zone (risk area).  Table 8.6 presents the number of key target species fligh...
	Goose/Swan Driven Surveys

	8.3.10 The transect surveys undertaken during Autumn 2011 and Spring 2012 for the Achlachan 1 application by Keystone Environmental Ltd recorded Greylag Goose, European White-fronted Goose, Bean Goose, Pink Footed Goose and Whooper Swan. The survey re...
	8.3.11 Numbers of all species were consistent between the two survey periods, with Greylag Goose being by far the most frequently observed species. Peak counts of Greylag Goose were recorded during November 2011 and February 2012 (444 and 546 birds re...
	8.3.12 None of the geese flocks recorded during these transects were located within the application area of the proposed scheme; most were located around the Dale Farm area, at least 1km to the north. The surveyor described the habitat on site as bein...
	Breeding Bird Surveys

	8.3.13 The Brown and Shepherd transect surveys undertaken for the now consented Achlachan 1 scheme by Keystone Environmental Ltd were walked during April, May and June 2011. The results showed a general paucity of breeding species across the site and ...
	Raptor Transect Surveys

	8.3.14 Surveys undertaken by Keystone during Spring 2012 for the now consented Achlachan 1 wind scheme revealed the presence of four raptor species within the general study area; these were Kestrel, Sparrowhawk, Buzzard and Merlin. The survey results ...
	8.3.15 Territorial behaviour recorded from VP surveys during April and May 2012 indicates that Short-eared Owl may have bred within woodland just beyond the south-western application site boundary. It has therefore been assumed for the purposes of the...
	8.3.16 No breeding, ground-nesting raptors (i.e. Merlin and Hen Harrier) were recorded from the surveys undertaken by Keystone Environmental Ltd and the surveyor commented that the survey area was unsuitable for ground nesting raptors (R. L. Swann per...
	8.3.17 As the habitats on the two Achlachan sites are similar and contiguous, it is considered that breeding raptors are also unlikely to be present within the proposed extension application area.

	8.4 Assessment of Potential Effects
	Impacts during Construction
	Direct landtake/habitat loss & displacement

	8.4.1 The scheme as proposed requires limited landtake of terrestrial habitats during the construction phase.  The location of the turbines and access roads are shown in Figure 1.2; these works will be permanent though reversible. All works including ...
	8.4.2 Breeding raptor surveys undertaken for Achlachan 1 covered all the current proposed application area and found little activity.  The impact of landtake and displacement of breeding birds is considered to be insignificant.
	8.4.3 Hen Harriers were recorded during the autumn and winter hunting through the site. During the construction phase when activity is at its greatest on the site, it is likely that this species will avoid the site. Given the limited size of the propo...
	Construction noise, dust and vibration

	8.4.4 Construction noise, dust and vibration may cause temporary disturbance and displacement of birds from the immediate area of the works particularly during the breeding season. Any disturbance will be short-term in duration, reversible and limited...
	Construction traffic

	8.4.5 Traffic impacts during construction will possibly have a temporary, negative impact on the birds in the local construction area, partly through noise, dust and vibration (see above) but also collision.  Birds are highly mobile and collision with...
	Pollution of watercourses and ponds

	8.4.6 The most easterly turbine is within c. 160m of the Black Burn while the most westerly turbine is within c. 170 of Allt an Dobhrain. There is the potential for physical construction works and any pollution incident occurring during construction t...
	Impacts during Operation
	Collision Risk


	8.4.7 Collision risk modelling undertaken by Keystone Environmental Ltd, based on data collected during the vantage point surveys for the now consented Achlachan 1 wind farm, derived seasonal collision mortality estimates for receptor species where to...
	8.4.8 The collision risk related to the three additional turbines for the proposed scheme is assessed here through extrapolation of the Achlachan 1 data. This is considered justified on the basis that:
	8.4.9 In reassessing the original data, it is not feasible to accurately ascribe particular flight lines, in particular those transecting the proposed scheme buffer zone, with specific flight line time data.  However, analysis of the flight lines alon...
	8.4.10 In summary, while the majority of the extension 500m. buffer zone was included in the original Achlachan 1 collision risk calculations, only 22/111 or 20% of the flight lines actually transect the proposed extension area.  This indicates that a...
	8.4.11 As a worst case scenario the following assessment considers the proposed scheme and the consented Achlachan 1 scheme in terms of collision risk.  Considering the two schemes together the extension only adds a further 45 ha or 7% to the sizeable...
	8.4.12 In addition, the model was re-set for the two geese species increasing the avoidance rate from 99% to 99.8% based on more recent SNH guidance (SNH, 2013).
	8.4.13 Based on the data no additional species are predicted to be impacted by the proposed scheme.
	8.4.14 The mortality estimates for the two small schemes together remain low for the majority of key species that accumulated significant time within the risk volume (i.e. at potential collision height) to warrant assessment by Keystone.
	8.4.15 Greylag Geese are a designation species for the Caithness Lochs SPA and Ramsar site as a migratory species and for the Caithness and Sutherland Peatlands Ramsar site as a breeding species. Flight lines for this species are shown in Figures 8.14...
	8.4.16 Pink-footed Geese are not a species cited on the nearest SPAs. The five-year average WeBS count for the Caithness Lochs is 3,000+ birds (GB maximum population of 347,000) (Austen et al, 2014 and BTO Birdfacts). No figures for the NHZ Pink-foot ...
	8.4.17 The Herring Gull breeding population at East Caithness Cliffs SPA was 9,370 pairs at designation with an estimated UK population of c. 130,000 breeding pairs and 730,000+ in the winter (Musgrove et al. 2013). Flight lines for this species are s...
	8.4.18 Assessment of the collision risk to Golden Plover results in a combined array mortality estimate of 17 birds per year.  However, it is important to reiterate that this outcome is based on the inclusion of flight time data for 13 out of a total ...
	8.4.19 The Caithness & Sutherland Peatlands SPA is, in part, designated for its Golden Plover population, originally numbered in the mid-1990’s at 1064 pairs (4.7% of the GB population). A later estimate by Pearce-Higgins et al (2008) puts the Golden ...
	8.4.20 To provide some assessment of the significance of these fatalities it has been assumed that the birds are SPA birds.  Data presented by Cramp & Simmons (2004) estimates breeding success of 2.2 young per breeding pair of Golden Plover.  From 106...
	8.4.21 Lapwing is not a designation species for any of the SPA. It is however a Red List species of conservation concern. The UK population is estimated to be c. 130,000 (Musgrove, 2013). Flight lines for this species are shown in Figures 8.27 – 30.  ...
	Operational Displacement

	8.4.22 Wind farms may impact upon birds by displacing them from habitats they would otherwise use. Studies have found different species and groups to vary in their susceptibility to this effect (Bright et al., 2009). Waders and wildfowl have been foun...
	8.4.23 Whilst displacement may be most obvious as habitats change and construction noise and movement creates disturbance for birds in the area, these effects are temporary.  The operational turbine array affects a smaller physical area (the footprint...
	8.4.24 It is anticipated that displacement effects associated with the proposed turbines could have a negative impact on the following bird species recorded on site by Keystone:
	8.4.25 On the now consented Achlachan 1 site Curlew, Grey Heron and Snipe were not recorded frequently, or in high numbers, and given the large expanses of similar habitat present on site and elsewhere within the area, impacts are likely to be undetec...
	8.4.26 Much of the current proposed application area was surveyed as part of the consented site assessment while non-surveyed areas to the south east fall within the existing Causeymire Wind Farm of which bird survey data is also available in the publ...
	8.4.27 Hen Harriers do not breed on the site and although not considered for collision risk assessment birds were recorded on seventeen occasions during the non-breeding season making low level hunting flights over the application site and adjacent la...
	8.4.28 The Achlachan 1 surveys recorded both Merlin and Short-eared Owl although the former species was not recorded with sufficient frequency for disturbance impacts to be considered significant, and there was no evidence of breeding recorded within ...
	Operational Barrier Effects

	8.4.29 Of the species recorded by the VP surveys for Achlachan 1, only Greylag Goose and Golden Plover were recorded sufficiently frequently for displacement of flying birds (i.e. barrier effects) to be reasonably considered as potentially significant...
	8.4.30 Golden Plover flights, as previously discussed were concentrated around the farmed land to the east of the survey area.
	8.4.31 Given the factors discussed above and the fact that for both Achlachan schemes the turbines are few in number and are widely spaced, being at least 200m apart, barrier effect impacts are considered to be of low magnitude at worst and not signif...
	Pollution of Water Courses and Waterbodies

	8.4.32 Pollution of watercourses during the operational phase of the turbine life-cycle is not considered likely.  Indirect impacts of water pollution on birds in the area are considered to be insignificant as a result.
	Impacts during Decommissioning
	Decommissioning Noise and Dust


	8.4.33 Decommissioning noise, dust and vibration may cause temporary disturbance and displacement of birds from the immediate area of the works particularly during the breeding season. Any disturbance will be short-term in duration, reversible and lim...
	Traffic

	8.4.34 Traffic impacts during decommissioning will possibly have a temporary, negative impact on the birds in the local works area, partly through noise, dust and vibration (see above) but also collision.  Birds are highly mobile and collision with sl...
	Pollution of Water Courses and Waterbodies

	8.4.35 The most easterly turbine is within 160m of the Black Burn while the most westerly turbine is within 170m of Allt an Dobhrain. There is the potential for physical decommissioning works and any pollution incident occurring during works to have a...

	8.5 Cumulative Impacts
	8.5.1 Although the extrapolated species collision risks for the consented Achlachan 1 proposed extension are not considered significant with respect to the local SPA populations, the potential for a significant cumulative impact, when combined with ot...
	8.5.2 A number of sites within a 25 km radius of the Achlachan application have been identified as potentially contributing to the cumulative environmental impacts of wind turbines in the area. These sites are listed and banded according to distance f...
	8.5.3 While the impacts of wind farms can take a number of forms quantifiable impact data is most regularly found for collision risk and the assessment below is based on this data.
	8.5.4 However the primary source of data for this cumulative assessment has been data collated and supplied by SNH that, at the time of writing, provided the most up to date synthesis of collision risk data for wind development in the region.
	8.5.5 Not all species are covered by the SNH data and an attempt has been made to collate data for Lapwing in particular, using public domain documents primarily available through the Highlands Council planning portal. The table highlights where detai...
	8.5.6 Table 8.10 presents the SNH collated data for sites relevant to the SPAs and NHZ 5 with the collision mortality modelled for the Achlachan 1 + 2 site. A summated total is provided.
	8.5.7 The five-year winter peak mean for the Greylag Goose population stands at 10,701 (SNH cumulative data sheet).  The cumulative annual fatalities predicted now represent an annual loss to the population of 1.4%.  It is understood that population v...
	8.5.8 With a population of Pink-footed Geese associated with the Caithness Lochs of 3000 individuals, the cumulative annual mortality of 14.35 birds represents a 1.6% loss to the site.
	8.5.9 For Golden Plover not all the cumulative fatalities collated by SNH are believed to relate to birds linked to the SPA hence the total of 34.77 is an overstatement of the impact on the SPA.  Adding in the predicted mortalities from the proposed a...
	8.5.10 The SNH cumulative mortality figure presented is specifically related to the SPA population hence the current figure of 25.48 fatalities equates to 0.38% of the SPA population (6,786).  The extrapolated modelled collisions from the proposed and...
	8.5.11 With little data on the local Lapwing population size, assessment against the estimated UK population of 130,000 (Musgrove et al, 2013) would indicate that annual mortality in the Caithness area of 8.46 birds is unlikely to be significant.

	8.6 Mitigation
	8.6.1 The Wildlife and Countryside Act, 1981 (as amended) protects all species of bird, their nests, eggs and young against death, injury and taking.  Potential conflict should be avoided by undertaking site clearance work during any phase of the deve...
	8.6.2 Undertaking works outside the breeding season as described above will provide mitigation if practicable. To prevent negative impacts from dust, noise or pollution during the construction or decommissioning phase industry best-practice guidance s...
	8.6.3 A programme of monitoring as proposed for the consented Achlachan 1 wind farm, should be undertaken which should be proportional to the negligible impacts of the scheme.
	8.6.4 Monitoring will be based on the BACI principle (Before-After-Control-Impact) and be based on guidance provided by SNH (SNH, 2009). Dependent on the timing of consent, the baseline surveys undertaken for the consented Achlachan 1 turbines could s...
	8.6.5 Two surveys will be undertaken with the first survey ideally including data from mid-construction point, when turbines are built and installed but not yet operational. The second year of survey should be undertaken when the turbines are fully op...
	8.6.6 If the Vantage point surveys indicate that waterfowl (especially Greylag Goose and/or Golden Plover) flights have increased beyond the baseline; mortality (i.e. carcass counts) studies would be initiated. Protocols for such studies would be agre...

	8.7 Residual Impacts
	8.7.1 Assuming that the above mitigation is implemented no significant residual impacts are anticipated likely to occur.

	8.8 References

	9 Ecology
	9.1 Introduction
	9.1.1 The purpose of this Chapter is to provide an Ecological Impact Assessment (EcIA) of the proposed Achlachan Wind Farm Extension (Achlachan 2). This ecological assessment covers non-avian ecology and was undertaken by Ecus Ltd.
	9.1.2 The information gathered from data consultation and from the findings of field survey has been used to form the evaluation of ecological features and assess potential impacts.  Information on the potential effects of the scheme on avian ecology ...
	9.1.3 The assessment has been carried out in line with the Guidelines for Ecological Impact Assessment (IEEM, 2006).

	9.2 Methodology
	Desk Study and Data Consultation
	9.2.1 As part of the ecological assessment process data consultation was undertaken in October 2014 with the Highland Biological Recording Group (HBRG).  Data requested included:
	9.2.2 The ecological data obtained from HBRG is included as Appendix 9.1.
	9.2.3 Boundary information for non-statutory designated nature conservation sites was obtained from the Scottish Wildlife Trust website (Scottish Wildlife Trust, 2014) and used to identify any sites designated for nature conservation within 2.5 km of ...
	9.2.4 The Multi Agency Geographic Information for the Countryside website (MAGIC) (Natural England, 2013) was consulted for information on statutory designated sites within 2.5 km of the study area boundary.
	Definitions

	9.2.5 The following definitions have been adopted for this assessment.
	9.2.6 In addition, for some species it was necessary to survey outwith the Study Area to investigate potentially suitable supporting habitat.  Where this is the case details are provided within the specific survey methodologies.
	Specific Survey Methodologies

	9.2.7 Phase 1 habitat survey was undertaken to characterise the habitats present within the study area.  The nature of the habitats present, and examination of information obtained through data consultation, was used as a basis for selecting appropria...
	Phase 1 Habitat Survey

	9.2.8 Survey of the study area was undertaken by Ecus Ltd in August 2014 and followed the standard approach described within the Handbook for Phase 1 Habitat Survey – A Technique for Environmental Audit (JNCC, 2010).  Plant species and habitat types, ...
	9.2.9 The abundance of plant species recorded was classified according to the subjective DAFOR rating.  The standardised terms are as follows:
	9.2.10 Where necessary, the abundance rating given indicates co-dominance of species (CoD) or that a particular rating is appropriate only within a localised area (preceding the rating category by L).
	9.2.11 Notable, rare or scarce plants were highlighted if present.  The information collected is presented using Target Notes (TN), the locations of which are shown on Figure 9.1 and detailed in Appendix 9.2.
	National Vegetation Classification Survey

	9.2.12 In order to allow a more comprehensive evaluation of the importance of the habitats present, any vegetation community that, in the opinion of the surveyor, could be more accurately evaluated if described using the National Vegetation Classifica...
	9.2.13 Survey to determine NVC community included collecting botanical information, from within a number of 2 m x 2 m quadrats placed in representative areas of homogenous stands of vegetation.  The botanical data collected comprised a list of species...
	9.2.14 Additional identification of NVC communities was undertaken during the field work with use of the appropriate NVC field guide (Elkington et al, 2001).
	Bats

	9.2.15 The study area has been assessed as of the lowest potential value for bats, where the following description from Bat Surveys: Good Practice Guidelines (Hundt, 2012) can be applied to the site: “no features likely to be used by bats (for roostin...
	9.2.16 To support this assumption a single bat activity transect surveys was undertaken in August 2014.  The transect route is approximately 4 km in length and designed to allow the majority of the study area to be covered while taking into account ha...
	9.2.17 The transect route was interspersed with 12 five minute static point count locations spread across the transect route.  The aim was to walk the transectat a consistent speed of approximately 4 km per hour between point counts, however due to th...
	9.2.18 The transect commenced approximately 15 minutes prior to sunset and continued until approximately 2 hours after sunset.
	9.2.19 A Wildlife Acoustics EM3 bat detectors was used to record all bat calls, which were then analysed using BatSound analysis software, with reference to British Bat Calls (Russ, 2012). In addition to the recording of bat sound files, surveyors als...
	9.2.20 Weather information including temperature, rainfall and cloud cover was recorded at the beginning and end of the bat survey transect. An assessment of wind speed was made using the Beaufort Scale (BS).
	9.2.21 Additional survey information obtained as part of the ecological investigations for the adjacent consented Achlachan Wind Farm have been used in the evaluation of the importance of the study area for bats, which is presented below.
	Riparian Mammals

	9.2.22 An appraisal of water vole (Arvicola amphibius) and otter (Lutra lutra) presence/absence within all ditches and watercourses identified within and adjacent to the Study Area was undertaken as part of the extended Phase I survey.  Any evidence o...
	Reptiles

	9.2.23 Habitats within the study area were assessed for their potential to support British reptile species that have a known distribution within the Caithness area.
	Other Protected and Key Species

	9.2.24 The habitats within the study area were assessed for their potential to support mammals with a distribution in Scotland including pine marten (Martes martes), wildcat (Felis silvestris), roe deer (Capreolus capreolus), mountain hare (Lepus timi...
	Ecological Assessment Methodology

	9.2.25 The value and sensitivity of ecological features was determined based on the guidance given in Guidelines on Ecological Impact Assessment in the United Kingdom (IEEM, 2006).  Individual ecological receptors (habitats and species that could be a...
	9.2.26 Where a receptor is considered important only within the footprint that is likely to be affected by the works it is considered to be of value within the zone of immediate influence only, for example where the intrinsic value of a specific habit...
	9.2.27 For a given receptor determination of value includes consideration of the size, conservation status and quality of the species or feature.
	Valuation of Habitats

	9.2.28 Some sites are automatically assigned a nature conservation value through designation and the reason for designation is taken into account in EcIA. Designated sites are considered at the following levels:
	9.2.29 Habitats that are not subject to specific nature conservation designations have been valued against published selection criteria where possible, including the following:
	9.2.30 In determining values of habitats consideration has also been given to local Habitat Action Plans and the appropriate Ancient Woodland Inventory (AWI) in conjunction with critical appraisal of the size, status and quality of the habitat affected.
	Valuation of Species

	9.2.31 In ascribing values to populations of species consideration has been given to the legal status of species, as well as their size and status on the site and within the geographic area.  Certain species receive protection under various pieces of ...
	9.2.32 The rarity of the species in the context of status, i.e. whether populations of a species are declining either nationally or at a more local level has also been considered.
	9.2.33 The presence of invasive alien species is considered to represent an ecological disbenefit.
	Sources and Magnitude of Impacts

	9.2.34 Potential impacts upon the nature conservation interests of the area resulting from the scheme may arise either directly or indirectly.
	9.2.35 Examples of direct effects include:
	9.2.36 Examples of indirect effects include:
	9.2.37 Impacts may also be either temporary or permanent in nature.  Temporary effects occur during the construction phase of a scheme and may include impacts such as short-term increases in dust deposition resulting from construction traffic.  It sho...
	9.2.38 Landtake associated with the proposed scheme is considered to be permanent and some indirect effects may also be permanent.
	9.2.39 The magnitudes of impacts are evaluated in terms of their predicted effect on the integrity of an ecological receptor, where integrity is defined as “the coherence of ecological structure and function that enables the feature to be maintained i...
	9.2.40 Consideration is given to the nature and duration of the disturbance, its reversibility, timing and frequency as well as any cumulative effects and the potential for impact avoidance or minimisation.
	9.2.41 In assessing the significance of impacts each impact is considered in its entirety.  The significance of an impact depends upon the nature of the impact, the magnitude and duration of the impact and the sensitivity or importance of the receptor...
	9.2.42 A significant impact is defined as “an impact (adverse or positive) on the integrity of a defined site or ecosystem, and/or the conservation status of habitats or species within a geographical area, including cumulative impacts” (IEEM, 2006).
	9.2.43 Significant impacts on ecological receptors have been determined in accordance with guidance derived from policies applied at a scale relevant to the value of the feature or resource.  Any significant impacts remaining after mitigation are term...
	9.2.44 The impact assessment includes a judgement of the level of confidence in the individual impacts as shown in Table 9.1.  Unless otherwise stated confidence levels are high.
	Limitations

	9.2.45 This report serves to indicate the value of the site in nature conservation terms based upon the survey data gathered.  As with any surveys of this kind, the information collected defines the habitat types and quality and is not intended to be ...

	9.3 Planning Policy and Legislation
	European Union Legislation
	Directive 2009/147/EC on the Conservation of Wild Birds [The Birds Directive]

	9.3.1 The 2009 Birds Directive is the codified version of Council Directive 79/409/EEC (as amended).  The Birds Directive aims to protect all bird species and their habitats within the member states, and is the means by which the European Union meets ...
	Council Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild Fauna and Flora [The Habitats Directive]

	9.3.2 The Habitats Directive aims to promote the maintenance of biodiversity by requiring Member States to take measures to maintain or restore natural habitats and wild species.  Its Annexes identify a number of priority habitats and species requirin...
	UK Legislation
	Wildlife and Countryside Act 1981 as amended by the Nature Conservation (Scotland) Act 2004


	9.3.3 The habitat and species protection provisions of both the EC Directives on Birds and on Habitats receive domestic implementation through the Wildlife and Countryside Act 1981 and its amendments. The 1981 Act allows for the designation of Nationa...
	9.3.4 The 1981 Act also provides for the protection of certain species. These include a number of specially protected birds (listed in Schedule 1). Other animals are listed in Schedule 5 and a number of plant species in Schedule 8.
	9.3.5 The Nature Conservation (Scotland) Act 2004, which applies to Scotland only, contains five Parts and seven Schedules. The Act places duties on public bodies in relation to the conservation of biodiversity, increases protection for SSSIs and amen...
	9.3.6 The protection afforded to the nests of certain, threatened, bird species is extended to all times of the year, and the disturbance of certain bird species at their lek sites is prohibited. Powers are provided to Scottish Ministers to prohibit t...
	Conservation (Natural Habitats &c.) Regulations 1994

	9.3.7 The Habitats Directive was originally transposed into UK national law by the Conservation (Natural Habitats &c.) Regulations 1994. In England and Wales the Habitat Regulations 1994 have been effectively replaced by The Conservation of Habitats a...
	9.3.8 Changes to the Conservation (Natural Habitats, &c.) Regulations 1994 (and, where relevant, other statutes) take the form of new provisions, amendments to existing provisions and deletions of existing provisions. In conjunction with this, Europea...
	9.3.9 Regulation 39(1) contains the following offences. It is an offence to:
	9.3.10 Applications should be made to the Scottish Government for licences for purposes other than those specified in regulation 44(2)(a)-(d).
	9.3.11 Applications should be made to Scottish Natural Heritage (SNH) for licenses for the following purposes:
	9.3.12 Applications should be made to the Scottish Government for licenses for the following purposes.
	9.3.13 For a licence under the new judicious use derogation, regulation 44(2A), applications should also be made to the Scottish Government.
	Nature Conservation (Scotland) Act 2004

	9.3.14 In addition to amendments to other legislation, the Nature Conservation (Scotland) Act 2004, under section 2(4), requires Scottish Ministers to publish a list of habitats and species that are considered to be of greatest importance in Scotland....
	Protection of Badgers Act 1992

	9.3.15 Under the Protection of Badgers Act 1992 as amended by the Nature Conservation (Scotland) Act (2004) all badgers and their setts are protected from disturbance. The Act also includes provisions to allow SNH to grant licences permitting interfer...
	Local Planning Policy

	9.3.16 Local planning policy relating to the development in the Highlands is contained within the Highland-wide Local Development Plan, with parts of the former county level Local Plans remaining relevant in respect of specific retained policies.
	9.3.17 In Caithness there are no retained policies relating to the nature conservation and all local planning policies relating to nature conservation in the Caithness area are contained in the Highland-wide Local Development Plan.  The relevant polic...
	Central Government Policy, Strategic Plans and Development Control
	National Planning Framework 3


	9.3.18 Scotland’s third National Planning Framework (NPF3) does not contain specific policies, instead it sets out the context and vision for future development in Scotland.  Specific policies are contained within the Scottish Planning Policy (SPP).  ...
	Scottish Planning Policy

	9.3.19 The Scottish Planning Policy sets out the Scottish Government’s planning policies and how these are expected to be applied.
	9.3.20 Paragraph 194 of the SPP outlines the principle policies in relation to the natural environment:
	Scottish Biodiversity Strategy

	9.3.21 The Scottish Biodiversity Strategy is comprised of two documents; the 'Scotland's Biodiversity: It's in Your Hands' and '2020 Challenge for Scotland's Biodiversity'.  'Scotland's Biodiversity: It's in Your Hands' sets out the strategy and is su...
	9.3.22 The Scottish Biodiversity Strategy is implemented at a local level through Local Biodiversity Action Plans (LBAPs).  In the case of the proposed development the Scottish Biodiversity Strategy is implemented through the Highland Biodiversity Act...
	Scottish Environment Protection Agency Guidance

	9.3.23 The Scottish Environment Protection Agency (SEPA) has issued a series of guidance notes in relation to their role in the assessment of planning applications.  The content of the relevant guidance note is outlined below.
	SEPA Guidance Note 4 – Planning guidance on on-shore windfarm developments

	9.3.24 Guidance Note 4 defines a number of issues that require consideration within the planning system.  Issues of relevance in relation to the proposed scheme include the possible disruption of wetlands and in particular groundwater dependent terres...

	9.4 Baseline Condition
	Sites of Nature Conservation Importance
	9.4.1 There are two statutory designated nature conservation sites within 2.5 km of the study area boundary.  These include Caithness and Sutherlands Peatlands, which is designated as a Ramsar sites, Special Protection Area (SPA), Special Area of Cons...
	9.4.2 Caithness and Southerland Peatlands is a multi-part site designated of European importance that is underpinned by a number of separate SSSIs.  Blar Nam Faoileag SSSI underpins the part of Caithness and Southerland Peatlands that lies within 2.5 ...
	9.4.3 There are no recorded non-statutory designated sites within 2.5 km of the site.
	9.4.4 A summary of the designated features and value of these sites is included in Table 9.2 below. Appendix 1 provides the citations associated with these designations and the Conservation Objectives.
	Description of the Study Area

	9.4.5 The study area is located immediately to the north of the operational Causeymire Wind Farm, and to the south of the existing consented Achlachan Wind Farm.  The eastern and northern boundaries of the study area are marked by the Black Burn, and ...
	9.4.6 The study area is an area of blanket bog with localised changes in vegetation caused by variations in underlying hydrology.
	Habitats
	Blanket Bog & Modified Bog


	9.4.7 Various forms of blanket bog dominate the study area.  In addition to the natural topography, the bog has been affected by a combination of management practices including peat cutting and extensive drainage.
	9.4.8 Survey of the least disturbed parts of the site indicate that the original NVC vegetation appears to be an M17 mire community.  This community is characteristic of ombrogenous blanket bog found in low altitude parts of Britain, where costal cond...
	9.4.9 Within the areas of M17 bog there is evidence of former erosion where markedly differing mire vegetation occurs as discreet linear stands.  These stands occur in low lying areas and are separated from the main bog surface by peat haggs.  The veg...
	9.4.10 There is a significant area of former peat cutting at the northeast of the study area.  This area is distinguished by the lower surface level and angular boundary between the cutover area and the adjacent M17 mire.  The NVC community in this ar...
	9.4.11 The western part of the study area supports a mosaic of mire communities in a lower lying part of the site where the land drops sharply away from the main blanket bog area.  This area has been extensively drained with grips, although still rema...
	9.4.12 Based on this information the habitats present are not considered to be Ground Water Terrestrial Dependent Ecosystems due to the modification by drainage and whilst it may have characteristics of a GWDTE from species composition in places, it i...
	9.4.13 Blanket bog is included in Annex 1 of the EC Habitats Directive as a habitat of European importance and is included on the Scottish Biodiversity list.  However, much of the blanket bog within and immediately surrounding the application area is ...
	Watercourses
	Species
	Bats


	9.4.14 The study area contains no structures or trees and therefore there are no features with the potential to support roosting bats. Roosting bats are therefore not considered to be a receptor in respect of the proposed scheme.
	9.4.15 A single record of a soprano pipistrelle (Pipistrellus pygmaeus) was returned by HBRG and is located approximately 3.2 km to the northwest of the study area.  This is a record of a lone dead bat.
	9.4.16 In addition to the transect survey undertaken by Ecus in August 2014, Keystone Environmental, in relation to the consented Achlachan Wind Scheme, undertook two separate transect surveys in June 2011 and placed two static recording devices to re...
	9.4.17 The transect survey undertaken by Keystone on the 28th June 2011 incorporates the northern section of the transect undertaken by Ecus on 13th August 2014, which followed a section of Black Burn.  The intention here was to permit a comparison be...
	9.4.18 During the automated detector survey undertaken by Keystone in May 2012, a detector was placed adjacent to Mybster Farm with the second detector positioned in open bog habitat.  The intention here was to permit a comparison between bat activity...
	9.4.19 Only very low levels of bat activity were recorded across all surveys.  No bats were recorded from within the study area during the transect survey undertaken in August 2014.  A single common pipistrelle (Pipistrellus pipistrellus) was recorded...
	9.4.20 During the automated detector surveys undertaken by Keystone Environmental a total of seven bat registrations were made, including six common pipistrelle and one soprano pipistrelle.  Six of these registrations were made by the detector positio...
	9.4.21 When combining all survey effort, only a single registration of a bat call by an automated detector was recorded within open habitat.  The remaining low level of bat activity was all recorded in association with a specific habitat feature.  Fur...
	9.4.22 Due to the lack of bat activity recorded within the study area in 2014 and the low level of bat activity recorded within the wider area, the study area is considered to be of value to foraging bats within the zone of immediate influence only.
	Riparian Mammals

	9.4.23 A total of five records of water vole (Arvicola amphibia) activity have been supplied by HBRG from the area within 3 km of the study area centre, including a record of water vole activity that appears to originate from the section of Black Burn...
	9.4.24 No evidence of water vole activity was recorded during the extended Phase 1 habitat survey undertaken by Ecus in August 2014.  However, evidence for the presence of mink (Neovison vison) was recorded by Keystone in 2011.  Mink are effective pre...
	9.4.25 Due to the suitability of the watercourses adjacent to the site for supporting water vole, evidenced by previous records, and the value of the watercourses as potential connective habitat, the combined length of watercourse adjacent to the site...
	9.4.26 A total of three records of otter (Lutra lutra) including two road casualties on the A9 road and a third located at Bad a' Cheo, approximately 1 km to the south of the site.  These records were made between 2003 and 2009.  Keystone Environmenta...
	9.4.27 No evidence for the presence of otter was recorded by Ecus in 2014, however heavy rainfall prior to and during the extended Phase 1 habitat survey may have washed away evidence such as spraint.
	9.4.28 Due to the presence of previous records of otter, the watercourses adjacent to the study area are considered to be suitable for use by otter.  However, the sections of Black Burn adjacent to the study area do not include any exposed tree roots ...
	9.4.29 Male otters typically hold territories that encompass a number of female otter territories and travel and average of approximately 35 km per night.  It is therefore highly likely that the watercourses adjacent to the study area are used by otte...
	Reptiles

	9.4.30 No records of reptiles occurring within 3 km of the study area have been supplied by HBRG.  The habitats within the study area are dominated by blanket bog.  The blanket bog within the study area is characterised by a high water table and a rel...
	Invertebrates

	9.4.31 A total of 14 records of hymenoptera and butterfly that are included in either the Scottish Biodiversity List or the Caithness LBAP have been supplied by HBRG.  These records are comprised of ten different species, with the closest records incl...
	9.4.32 A number of notable invertebrate species have been recorded within the vicinity of the site.  However, due to the nature of the habitats within the study area and the requirements of the species for which records exist, the site is not anticipa...
	Other Protected and Key Species

	9.4.33 A single record of a mountain hare has been supplied by HBRG for the area with 3 km of the site centre.  The record was made in 2009 and is located approximately 1.8 km south of the study area, within the Causeymire Wind Farm.
	9.4.34 Mountain hare require heather dominated moorland habitats and are typically found above 300 m AOD, although the recorded presence of this species to the south of the study area indicates that they also use habitats at lower altitude.  The heath...
	9.4.35 No records of wildcat, pine marten or red squirrel have been supplied by HBRG and the habitats within the study area lack woodland cover, which is required within at least part of the territory of each of these species.  Wildcat, pine marten an...

	9.5 Assessment of Potential Effects
	Impacts during Construction
	Sources of Potential Impacts

	9.5.1 Potential impacts during the construction phase of the proposed scheme are most likely to occur as a result of direct landtake of habitats within the application area (c. 0.69 ha) that are required for access tracks, turbine bases and associated...
	Sites of Nature Conservation Importance
	Caithness and Sutherland Peatlands SAC


	9.5.2 No direct impacts to the habitat designated under Caithness and Sutherland Peatlands SAC are anticipated to occur from the proposed scheme due to the distance of the site from the proposed works.  The habitats within the application area are not...
	9.5.3 The proposed scheme will use a previously consented crossing over Black Burn as an access route for all turbines to be constructed under the proposals.  This crossing point will be constructed as part of the consented Achlachan Wind Farm, and no...
	9.5.4 There is theoretical potential for a pollution incident to occur during the construction period from, for example, operation of machinery adjacent to the watercourses, which could result in adverse impacts to the suitability of wider aquatic hab...
	River Thurso SAC

	9.5.5 No land take of the River Thurso SAC or any of its tributaries will result from the scheme as proposed.  No direct impacts to this site or its Atlantic salmon populations are anticipated to result from the construction of the consented Achlachan...
	9.5.6 Without mitigation there is some potential for runoff associated with construction of the proposed wind scheme to enter the Achlachan Burn within, or adjacent to, the site boundary.  The distance from the nearest construction works to any waterc...
	9.5.7 Sedimentation of spawning gravels is a primary concern in the conservation of salmon across the UK. Whilst habitats within the upper Achlachan Burn are already subject to low levels of localised sedimentation as a result of cattle poaching, this...
	Blar nam Faoileag SSSI

	9.5.8 No direct impacts to Blar nam Faoileag SSSI are anticipated to occur as a result of the proposed scheme given the distance of the site from this active blanket bog.
	Habitats
	Blanket Bog


	9.5.9 The proposed scheme will require a total landtake of 0.91 ha of blanket bog habitat. Due to the small proportion of the available local resource of blanket bog that will be lost to the development, and the modified nature of much this habitat, l...
	9.5.10 There is potential for impacts to these habitats to occur as a result of sediment runoff and/or pollution incidents arising during construction activities which could be of significance to nature conservation up to a local level without appropr...
	Watercourses

	9.5.11 The proposed wind farm extension will not require any watercourse crossings or landtake of these habitats.  Therefore the only identified source of potential impacts to these habitats is through a pollution event caused by runoff.
	9.5.12 Due to the nature of watercourse habitat, impacts in one location have the potential to affect other aquatic habitats in the wider landscape.  Therefore, impacts to watercourses resulting from construction of the scheme have the potential to be...
	Species
	Bats


	9.5.13 Construction of the access tracks, construction compound, crane hardstandings and turbines will result in landtake of blanket bog supporting various mire vegetation communities.  These habitats are considered suboptimal for foraging bats and ar...
	Riparian Mammals

	9.5.14 There is evidence, obtained from HBRG and previous studies, that the watercourses adjacent to the study area are suitable for supporting both otter and water vole.  However, the proposed extension does not include any new  watercourse crossings...
	9.5.15 There is some potential for a pollution incident to occur during the construction period from, for example, operation of machinery adjacent to the ditches.  If a pollution incident were to occur, this could result in adverse impacts to the suit...
	Reptiles

	9.5.16 Without mitigation direct impacts to reptile and the loss of habitat suitable for supporting reptiles could occur during the course of preparatory groundworks. However given the extent of similar suitable habitat for reptiles in the wider lands...
	Invertebrates

	9.5.17 Only a small proportion of the habitat within the study area will be lost as a result of construction of the scheme, therefore the associated impacts are not considered to be significant to invertebrates outwith the zone of immediate effect.
	Impacts during Operation
	Sources of Potential Impacts


	9.5.18 No landtake will occur during the operational phase of the proposed scheme.  Therefore the potential for impacts will only occur as a result of interaction with the moving parts of the turbines or the infrequent maintenance vehicles.
	9.5.19 The operation of the wind farm is not considered likely to result in additional impacts to any ecological receptors other than bats and pollution incidents during maintenance works affecting designated sites for nature conservation.
	Sites of Nature Conservation Importance

	9.5.20 The potential for impacts to River Thurso SAC and Caithness and Sutherlands Peatlands SAC during the operation of the proposed scheme relate to pollution of surface water through maintenance vehicles, foul drainage associated with site welfare ...
	Species
	Bats


	9.5.21 In order to categorise the risk posed to bat species by wind turbines, Natural England have produced Table 9.3 and Table 9.4.  Table 9.3 shows the degree of risk faced by individual bats of different species, based on flight characteristics and...
	9.5.22 A more recent published review of the available information on bat mortality at European windfarms (Rydell et al., 2010) substantiates the risk categorisations provided by Natural England. This study showed that 98% of recorded bat fatalities c...
	9.5.23 Research has shown that direct impacts on bats from wind turbines may result either from direct collision between the bat and turbine, or as a result of barotrauma, which is the damage to bat lungs through rapid changes in air pressure close to...
	9.5.24 The bat surveys undertaken within the study area and immediate surroundings indicate that the wider area is subject to very low levels of bat activity.  The majority of this activity was recorded in association with habitat features, which incl...
	9.5.25 The risk of bat mortality occurring as a result of collision with turbines or barotrauma is considered to be low, and any impacts to the conservation status of bats are considered likely to be significant within the zone of immediate effect onl...
	Impacts during Decommissioning
	Sources of Potential Impacts


	9.5.26 The decommissioning phase of the development will involve the use of the existing infrastructure to access and decommission the turbines. No additional landtake will be required.  However, as with the construction phase, there is the potential ...
	Sites of Nature Conservation Importance

	9.5.27 As no landtake will occur during decommissioning of the scheme no impacts to the static designated features of the nature conservation sites within 2.5 km of the study area are anticipated.
	9.5.28 As with the construction phase, there is theoretical potential for a pollution incident to occur during decommissioning. If a pollution incident were to occur, this could result in adverse impacts to Caithness and Sutherland Peatlands SAC and R...
	Habitats

	9.5.29 Decommissioning of the turbines will utilise the infrastructure installed during the construction phase and will not required any additional landtake, therefore no additional impacts to terrestrial habitats are anticipated to occur.
	9.5.30 As with the construction phase, there is some theoretical potential for indirect impacts to watercourses in the event of a pollution incident.  Depending on the nature and severity of any such incident this could be significant at a local level.
	Species

	9.5.31 As decommissioning will utilise the existing infrastructure, no additional impacts to protected or key species are anticipated to occur as a result of loss of habitat.
	9.5.32 As with the construction phase, there is some theoretical potential for indirect impacts to riparian mammals using watercourses adjacent to the application area in the event of a pollution incident.  Depending on the nature and severity of any ...

	9.6 Mitigation
	Sites of Nature Conservation Importance
	Caithness and Sutherland Peatlands SAC & River Thurso SAC

	9.6.1 A Construction Management Plan (CMP) will set out both general principles of environmental protection to safeguard Caithness and Sutherland Peatlands SCC and River Thurso SAC during the construction and decommissioning phases of the scheme.  It ...
	9.6.2 Should any major maintenance works be required during the operational phase involving ground disturbance then these works should be agreed with the LPA and SNH to ensure measures are put in place to minimise any impacts to the SAC.
	9.6.3 The CMP will include the following principles.
	Sediment Release

	9.6.4 Ditches will be temporarily required to be fitted with silt traps, either constructed from straw bales, sedimat or single sized aggregate, during the construction and decommissioning phase, to reduce flow, where the above drainage is inappropria...
	9.6.5 Vehicle movements on site will be minimised during construction/decommissioning and particularly in relation to those involved in the construction of tracks. Once the access track has been constructed, vehicles will use this route for all access...
	9.6.6 The use of a geotextile membrane in areas of soft ground will minimise the impact of track construction.
	9.6.7 The camber of the road should encourage surface water to drain to the up slope side drainage ditch.
	9.6.8 Temporary storage of peat, if encountered in any significant depth, shall be undertaken within a dedicated peat storage area, and shall be contained with suitable impermeable bunding in order to support the peat, retain moisture and prevent desi...
	Pollution Events

	9.6.9 It is envisaged that works will be undertaken in accordance with SNH’s Good Practice during Wind Farm Construction Guidelines (SNH, 2010).
	9.6.10 Storage of construction materials on site will be minimised, fuel and oils will be stored on hardstanding areas in bunded containers with a minimum capacity of 110 % the stored volume, fully in compliance with all current legislation and guidan...
	9.6.11 Concrete for foundations will be mixed off site and delivered directly to the turbine locations.
	9.6.12 During construction there will be temporary welfare facilities including the provision of port-a-loos that should be located away at an appropriate distance from a watercourse.
	9.6.13 Waste materials will be carefully managed during construction and all waste/litter removed from site.
	Physical Changes to Overland Drainage

	9.6.14 All existing drainage routes will be maintained, and where necessary, channelled below the proposed road construction. Upslope side drainage ditches to the road will be required on side-long ground; the ditches should be constructed with small ...
	9.6.15 Drainage from the hardstanding areas shall be encouraged by the construction of a slight fall in gradient across the hardstanding area. Catch ditches and possibly surface water collection and infiltration sumps shall also be constructed to coll...
	9.6.16 Assuming the above mitigation measures are implemented during the construction and decommissioning phases (and where required the operational phase) of the scheme it is not anticipated that the proposed scheme will result in impacts to Conserva...
	Habitats

	9.6.17 The ECoW will ensure that habitat areas of the highest botanical diversity and sensitivity are avoided, wherever possible by the works, prior to construction works commencing. This survey would seek to map in high resolution all NVC communities...
	9.6.18 Habitat reinstatement techniques will be employed wherever blanket bog is directly affected. Turfs and topsoil/peat will be stored separately and reinstated as soon as possible after disturbance. Floating access tracks will be utilised where th...
	9.6.19 Re-seeding will be undertaken only where re-turfing is not appropriate, for example on steeper slopes/undulating ground, as determined by the ECoW. Where necessary, seed mixtures will be sourced from regional suppliers and will follow the relev...
	9.6.20 The watercourses adjacent to the application area have the potential to be impacted by runoff during the construction and decommissioning phases.  Any such impacts can be avoided by implementing the pollution prevention guidelines, which are de...
	Species

	9.6.21 Prior to works commencing within 30 m of any water course a pre-construction otter and water vole survey should be undertaken by a suitably experienced ecologist and any mitigation required to safeguard these species implemented.  This should b...
	9.6.22 Given the lack of foraging/commuting bats recorded during the survey and lack of features considered suitable for supporting roosting bats, no mitigation is proposed in respect of these species.
	9.6.23 Prior to works commencing the CMP should include a method statement to safeguard reptiles during the construction and decommissioning phases of the scheme.

	9.7 Cumulative Impacts
	9.7.1 Assuming mitigation is implemented as detailed above, and as conditioned under the consented Achlachan Wind Scheme (reference: 13/01190/FUL) no significant cumulative ecological impacts are anticipated to occur.

	9.8 Residual Impacts
	9.8.1 Assuming the implementation of appropriate mitigation measures as described above no residual impacts to nature conservation are anticipated to occur from the scheme as proposed.

	9.9 References

	10 Noise
	10.1 Background
	10.1.1 Hayes McKenzie Partnership Limited (HMPL) has been commissioned to undertake a noise impact assessment of the proposed Achlachan II Wind Farm.
	10.1.2 This has been provided as a stand-alone report and is reproduced as Appendix 10.1 of this Environmental Statement.

	10.2 Methodology
	10.2.1 The assessment has been carried out according to the recommendations of ETSU-R-97, The Assessment and Rating of Noise from Wind Farms as referred to within web based planning guidance provided by the Scottish Government, and with reference to t...
	10.2.2 Predicted turbine noise levels at dwellings neighbouring the proposed wind farm have been compared with the noise limits detailed within ETSU-R-97 based on background noise measurements undertaken as part of the planning application for the ope...
	10.2.3 Additionally, cumulative assessments of the proposed turbines operating alongside several consented, recommended for approval and operational schemes neighbouring Achlachan II have been undertaken based on turbine layouts for each of the sites ...

	10.3 Noise Assessment Conclusions
	10.3.1 An assessment of the potential noise impact from the operation of Achlachan II wind farm has been undertaken in accordance with the guidance contained within ETSU-R-97 and relevant best practice.
	10.3.2 Prevailing background noise levels, and associated noise limits, are based upon noise measurements undertaken as part of the planning application for the Causeymire Wind Farm.  The prevailing noise levels were corrected for on-site wind shear c...
	10.3.3 Predictions of the potential noise levels associated with the operation of the proposed turbines have been carried out based on the installed or proposed turbines for installation.
	10.3.4 When considering the Achlachan Wind Farm in isolation, predicted levels do not exceed 32 dB LA90, for standardised 10 m height wind speeds up to 12 m/s, at any dwellings surrounding the proposed development (i.e. well below the minimum noise li...
	10.3.5 Predicted noise levels resulting from all developments considered indicate that, for all receptor locations, turbine noise levels meet the ETSU-R-97 day-time and night time noise limits at all dwellings surrounding the cumulative sites consider...
	10.3.6 An alternative cumulative noise impact assessment has been undertaken assuming that all other wind farm developments only just meet their respective noise related planning conditions at the most sensitive dwellings relating to each development....
	10.3.7 A warranty will be sought from the manufacturer of the turbines to be procured for this site such that any tonal noise output from the turbines will not require a correction under the ETSU-R-97 scheme.


	11 Traffic and Transport
	11.1 Introduction
	11.1.1 This Chapter was prepared by Whirlwind Renewables LLP (Whirlwind) and identifies and assesses the likely impacts of increased road traffic that will arise as a result of the construction, operation and decommissioning of Achlachan 2 Wind Farm (...
	11.1.2 Access to the site for deliveries including turbine components will follow the same route through Wick as the turbines for the Wathegar Wind Farm and the consented Achlachan Wind Farm. Deliveries will begin in Wick at the Inner Harbour, then pr...
	11.1.3 The vehicles will continue to follow the A882 for approximately 24km before making a left turn at Georgemas onto the A9. The route would continue for 8km making right turn onto the B870 and continuing to site (shown on Figure 11.1).
	11.1.4 The anticipated vehicle movements generated by Achlachan 2 are considered for the construction period, during normal operation and during the decommissioning period. These movements can be grouped into the following categories of trips:
	11.1.5 The main demand for road access will occur during the construction period when the workforce is at its peak and when equipment and materials, mainly stone and concrete, need to be delivered to the site. When the wind farm is operational, the mo...

	11.2 Methodology
	Assessment Methodology
	11.2.1 The impact of the proposed wind farm upon the local road network has been assessed for the construction, operation and decommissioning stages of the development. The aim of the traffic and access study has been to:
	11.2.2 The assessment has been based on the following:
	11.2.3 The following assumptions have been made with regard to construction of the wind farm for the purposes of this assessment:
	11.2.4 Given the above assumptions, the assessments for the construction period within this Chapter are based on the largest number of vehicle movements, i.e. a worst case scenario.
	Relevant Guidance

	11.2.5 The assessment into the potential effects of the traffic on the local road network has been facilitated by the guidance in the following documents:
	11.2.6 Transport Assessments (TA) are required for proposals with significant transport implications that will generate significant long-term increases in traffic and travel patterns as a result of their function, such as retail parks, employment and ...
	11.2.7 Transport Statements (TS) are used where the proposed development has relatively small transport implications. The information and assessments provided within this Chapter are similar in scope to a TS and are sufficient to address the local tra...

	11.3 Planning Policy and Legislation
	The Highland Structure Plan
	11.3.1 Policy E2 states that proposals will be supported if their impacts are not shown to be significantly detrimental against the General Strategic Policies, plus several additional areas, including roads, bridges and traffic.

	11.4 Baseline Conditions
	Route Access
	11.4.1 An appraisal has been carried out for the route of delivery for wind turbine components to the proposed site entrance. The route considered was from the Inner Harbour in Wick via the A882 and A9 (see Figure 11.1) and can be summarised as follows:
	11.4.2 The abnormal loads will travel to the site under escort, and will therefore be able to use the full width of the highway if necessary.
	11.4.3 The final route for delivery of abnormal loads will be confirmed following selection of the exact turbine make and model and may therefore change from that of the proposed route. Whirlwind will consult with the planning and highways authorities...
	Consultation

	11.4.4 The following organisations have been consulted as part of this assessment:
	Baseline Traffic Flows

	11.4.5 Traffic data has been obtained from HCTS and Transport Scotland. This information along with estimates of traffic generation, based on knowledge of construction and operational traffic requirements of comparable wind energy schemes, has been us...
	11.4.6 Traffic flow data has been supplied by HCTS for the A882 at Haster and Transport Scotland for the A9 at is summarised below.
	11.4.7 The data for the A882 was gathered in both eastbound and westbound directions over seven days, 24 hours a day, from 14 to 20 May 2009 (Caithness ATC Surveys May 2009) and is as follows:
	11.4.8 Traffic flow data has been supplied by Transport Scotland for the A9 Between Georgemas and Mybster (site ATC01171) and is summarised below.
	11.4.9 The data for the A9 was gathered in both northbound and southbound directions over seven days, 24 hours a day, from January to December 2012 and is as follows:
	11.4.10 Subject to the outcome of the planning application, construction of the wind farm is anticipated to commence in late 2015 or 2016. On the assumption that there will be an annual increase in traffic volumes on the road network, the predicted tr...

	11.5 Impact Assessment
	Predicted Construction Traffic Flows
	11.5.1 An estimate of the number of construction vehicles needing to access the site on a monthly basis is presented in Table 12.1 below. A minimum four month construction programme has been assumed for this assessment (excluding any site investigatio...
	11.5.2 The commencement of the construction period will be a function of the planning process. The peak in construction traffic is expected to occur in month two of the construction programme, as illustrated in Table 11.1.
	Increase in Traffic Flows

	11.5.3 The increase in traffic flows arising from the wind farm construction activities will include staff commuting and delivery of construction materials.
	11.5.4 Staff travelling to and from the site during the morning and afternoon peak hours will require between 10 and 15 vehicle trips each day. Construction personnel will be encouraged to car-share or utilise organised shuttle-buses where practicable.
	11.5.5 Due to the number of vehicle movements involved, the delivery of construction materials associated with the site access tracks and the turbine foundations are likely to have the greatest impact on the local road network.
	11.5.6 For the majority of the 4 week core construction period, traffic will average between 25 to 32 deliveries per day, or two to three deliveries per hour (four to six trips per hour) throughout the working day. During the commissioning period, sit...
	Abnormal Vehicles Carrying Wind Turbine Components

	11.5.7 For the purposes of this study, a candidate turbine was selected against which the assessment of traffic effects was evaluated. The candidate turbine has a tip height of up to 110m, with a blade of up to 45m long.
	11.5.8 The horizontal swept path of the turbine blade tractor and trailer combination is generally the most onerous of the component transporter vehicles. The overall dimensions of the loaded blade transporter vehicle for the candidate turbine compone...
	11.5.9 The Gross Vehicle Weight would be 30 tonnes and maximum axle weight 8 tonnes.
	11.5.10 The details of the tower and nacelle transporter vehicle (combined tractor and trailer units) for the candidate turbine are as follows:
	11.5.11 The heaviest vehicle will be the one required to move the wind turbine nacelle, which will have a maximum Gross Vehicle Weight of 96 tonnes and maximum axle weight of 10.5 tonnes.
	11.5.12 All abnormal sized wind turbine component vehicles will be capable of manual and automatic independent rear wheel steering, to allow for increased manoeuvrability if required.
	Abnormal Component Deliveries

	11.5.13 The traffic which will be generated by the delivery of the component parts of the wind turbines is outlined below. Most of the turbine component deliveries will be via abnormal/outsized vehicles, but a small number will be made using standard ...
	11.5.14 Each wind turbine would be delivered in sections and assembled on site using a large crane. Using the single-load, worst case scenario, it is anticipated that a total of 54 deliveries will be required as detailed in Table 12.2below. Each turbi...
	11.5.15 The delivery period for the wind turbine components will be spread over a period of about six weeks.
	11.5.16 Other equipment to be delivered to site will include transformers, switchgear, cables, control systems and general construction materials. Up to 3 standard sized vehicles will transport these items to site.
	11.5.17 The wind turbines will be erected using two large all-terrain or crawler type cranes. It is anticipated that the cranes will travel to the site using the same route as the turbine components. Up to 10 standard sized HGVs will accompany both cr...
	11.5.18 The larger components will be delivered under escort to the site, possibly in convoy. The number of convoy journeys will be determined by the wind turbine manufacturer and will depend on:
	11.5.19 Prior to the commencement of deliveries, hedges and overhanging branches along the nominated route may need to be trimmed where necessary to allow a minimum envelope on the road of 5.0m wide by 5.0m high. The requirement for these works will b...
	11.5.20 If work is required on private land outside the highway boundary, Whirlwind and the contractor would consult with the landowner and HCTS and appropriate consents would be put in place prior to the commencement of the works.

	11.6 Construction Traffic Numbers
	11.6.1 During the eight month construction period, the following vehicles will access the site:
	11.6.2 The most significant potential impact associated with construction traffic will be disruption due to slow moving vehicles, particularly delivery vehicles for the large turbine components and large cranes.
	11.6.3 The widest component to be transported to the wind farm site will be the base section of the tower, which will be about 4.3m in diameter. For some sections of the route between Wick Harbour and the site, there may not be sufficient room for the...
	11.6.4 The movement of abnormal load vehicles and cranes is anticipated to cause some delay to traffic utilising the route, but this would be an intermittent effect that would occur over a relatively short time. The extent of these delays would be lar...
	Proposed Wind Farm Site Access

	11.6.5 The proposed route would use to consented Achlachan site entrance.
	Traffic Impact Assessment

	11.6.6 A formal Traffic Impact Assessment has not been undertaken for construction traffic associated with this development. However, from the predicted local traffic flow data included in paragraph 11.4.7 and 11.4.9, and based upon the traffic foreca...
	11.6.7 The impacts associated with increases in traffic flows will be short term issues, as the construction programme is relatively short in duration, with the significant increases in traffic occurring during the first four or five months of constru...
	11.6.8 During the construction of the wind farm, deliveries will be required by standard HGVs, carrying aggregates and concrete, and also from abnormal/outsize vehicles delivering the component parts of the wind turbines. Movements by these two catego...
	11.6.9 The existing roads leading to the wind farm are currently sufficient for the passage of large agricultural vehicles and HGVs.
	Operational Impacts

	11.6.10 Impacts upon traffic flows on the local road network are considered to be negligible due to the limited number of vehicles engaged in the operational phase of the development. It is anticipated that the total number of trips required for routi...
	11.6.11 Additional unplanned maintenance activities may be required during operation, including work to the gearboxes and generators, potentially involving dismantling the turbine. Since these activities will be unplanned, plant and equipment requirem...
	11.6.12 The site has been designed with adequate parking space included for operational vehicles. Off-site parking will not therefore be necessary. Additionally, site access tracks will accommodate adequate turning areas for vehicles.
	Decommissioning Impacts

	11.6.13 Prior to the decommissioning of the wind farm, a Traffic Management Plan will be agreed with HCTS. During the decommissioning of the wind farm, both abnormal and standard HGVs would require access to the site. It is anticipated that there will...
	11.6.14 The total volume of traffic associated with the decommissioning phase will be significantly lower than during the construction period, as the access tracks are likely to remain in situ, and foundations for the wind turbines and substation/site...
	11.6.15 Fewer vehicles will therefore be needed to remove the recovered foundation material from the site than the number of stone and concrete deliveries during the construction phase.

	11.7 Mitigation Requirements
	Abnormal Loads Mitigation Measures
	11.7.1 A Traffic Management Plan will be prepared to address the traffic associated with Achlachan, and which will outline suitable mitigation measures, as described below.
	General Principles

	11.7.2 It is proposed to deliver the wind turbine components and cranes outside of peak traffic periods. This will reduce the number of the vehicles, which encounter the convoy(s) of abnormal sized vehicles on the roads.
	11.7.3 The larger components and cranes will be delivered under escort to the site, possibly in convoy. It is not possible to determine the number of abnormal load convoy deliveries until a time after planning approval and the turbine manufacturer is ...
	11.7.4 In common with other wind farm developments in the Highlands, it is envisaged that the escort will be provided by the haulage contractor, rather that the local police. HCTS and the Northern Constabulary will be notified of the movement of large...
	Parking Restrictions

	11.7.5 It is proposed to apply temporary parking restrictions along the access route where required (such as through Wick) to allow the abnormal loads sufficient room to negotiate the corners and junctions. The proposed parking restrictions will be fo...
	Test Run

	11.7.6 Once the wind turbine component dimensions have been confirmed, a test run with an empty blade transporter trailer will be carried out to ensure that the route is suitable and to inform the final Traffic Management Plan. The test run will be at...
	Construction Traffic Mitigation Measures

	11.7.7 The Traffic Management Plan will be prepared and agreed with HCTS for standard construction traffic. This plan will outline the suitable mitigation measures, which are summarised below.
	11.7.8 Construction traffic will only be permitted to use the roads identified in the agreed Traffic Management Plan.
	11.7.9 Signs stating “No Construction Traffic” will be installed on the relevant roads for the duration of the construction period. Similar signs identifying the approved route will also be installed along the A882, A9 and B870, to ensure that deliver...
	11.7.10 The developer and the contractor will have the responsibility of ensuring that construction traffic adheres to the selected delivery route. When required, all construction traffic will be parked within the site boundary and off the public high...
	Traffic Control Measures

	11.7.11 As part of the Traffic Management Plan, measures will be introduced at locations where visibility or passing opportunities are limited, to ensure the safety of both the construction personnel and the motorist.
	Wheel Washing

	11.7.12 Wheel washing facilities will be installed at the main site entrance to ensure that mud and other debris is not deposited on the public highway. In addition, the contractor will ensure that the section of road located adjacent to the site entr...
	Timing of Deliveries

	11.7.13 Delivery times will be planned to ensure that, as far as possible, they do not correspond with peak levels of local traffic. Restrictions on working hours for some activities will be implemented, where appropriate, to control construction vehi...
	Highway Condition Survey

	11.7.14 A detailed highway condition survey will be undertaken prior to the commencement of work to document the pre-construction condition of the road along the access route. Any damage caused by the construction traffic will be identified by a post–...
	Operational Mitigation Measures

	11.7.15 As previously identified, the traffic generated during the post construction operation and maintenance of the project will not have a significant effect on the existing road network. No mitigation measures will therefore be required, due to th...
	Decommissioning Mitigation Measures

	11.7.16 The decommissioning of the wind farm will involve the removal of the turbines and all associated above-ground equipment. Turbine towers and blades are likely to be dismantled or cut into smaller sections to ease transport requirements. It is l...
	11.7.17 A Traffic Management Plan will be prepared for the decommissioning process to ensure that any potential traffic impacts are minimised.

	11.8 Residual Impacts
	Construction Effects
	11.8.1 The residual impacts associated with construction phase traffic will arise due to increased traffic flows out of Wick and along the A882 and A9.
	11.8.2 The residual impacts are assessed to be minor/moderate in significance and they would be short-term in nature, and offset through the application of mitigation measures.
	11.8.3 Impacts relating to the delivery of the wind farm components are expected to be negligible, considering that the delivery process would only impact on the road network for a few hours, during non-peak traffic and over a short period of around t...
	Operational Effects

	11.8.4 There will be residual effects on the existing road network from the operation of the wind farm but they will be negligible and are not considered to be significant.
	Decommissioning

	11.8.5 The decommissioning effects should be similar in nature to the construction effects but their intensity will be greatly reduced as the majority of the construction traffic is created by the construction of the access track, which will mostly re...

	11.9 Statement of Significance and Summary
	11.9.1 The following route has been selected for the abnormal turbine component loads to access the site:
	11.9.2 Although the final route for the delivery of construction materials (such as concrete and stone) will depend on the source used by the contractor, it is anticipated that most construction traffic will use the same route to the site as the turbi...
	11.9.3 Approximately 482 HGV deliveries will be made to the site during the four-month construction period resulting in 963 individual HGV movements.
	11.9.4 It is estimated that between 10 and 15 private vehicles will transport construction staff to the site each day, resulting in up to 1,200 individual movements. The calculations have used the upper end of this estimate. Therefore, the total numbe...
	11.9.5 The maximum daily increase to two-way flows on the A882 is 1.8% (1.2% being HGVs/abnormal loads and 0.6% comprising light vehicles, carrying workers).
	11.9.6 The maximum daily increase to two-way flows on the A9 is 3.4% (2.2% being HGVs/abnormal loads and 1.2% comprising light vehicles, carrying workers).
	11.9.7 The construction period for the proposed wind farm would be a short-term period of nine months; therefore the impact is assessed to be of negligible significance.
	11.9.8 Vehicle numbers for the operational phase of the wind farm would be significantly lower than those currently using the A882 and A9. Therefore the impact to vehicle flows to the local road network during the operational phase of Achlachan 2 woul...


	12 Archaeology and Cultural Heritage
	12.1 Introduction
	12.1.1 This chapter of the ES provides an assessment of the cultural heritage assets on the proposed wind farm site and in the surrounding area, and the potential impact that the development may have on this resource.  This includes the potential impa...
	12.1.2 It is largely an updated version of the previous assessment of the neighbouring Achlachan project as the previous work encompassed the sites of both Achlachan and Achlachan 2.
	12.1.3 The construction and decommissioning phases of the proposed development have the potential to affect the significance of heritage assets through physical damage to their fabric, but may also lead to their protection and enhancement. The impacts...
	12.1.4 During its operational phase, the proposed development may affect the significance of cultural heritage assets through changes in their setting. Such impacts will generally be visual but, in some instances, other factors such as noise or traffi...
	12.1.5  The objectives of this assessment are to:
	12.1.6 For the purposes of this assessment cultural heritage assets have been defined as:

	12.2 Site Description
	12.2.1 The application area covers an area of moorland, approximately 168ha in extent. The current proposal seeks consent to construct 3 turbines, construction/access tracks and associated services. The turbines are to be sited in the southern half of...

	12.3 Potential Impacts
	12.3.1 The development may affect the cultural heritage resource in the following ways:

	12.4 Methodology
	Legislation, Policy and Guidance
	12.4.1 This assessment has been undertaken with reference to relevant legislation, which includes Scottish Planning Policy, and local planning guidance relating to cultural heritage. An overview of relevant legislation and planning policy that have be...
	Legislation

	12.4.2 The Ancient Monuments and Archaeological Areas Act 1979: Scheduled ancient monuments are sites of national importance that have been afforded legal protection under ‘The Ancient Monuments and Archaeological Areas Act 1979’. Historic Scotland wo...
	12.4.3 The Listed Buildings and Conservation Areas) (Scotland) Act 1997 (as amended). The Act states that “the planning authority, in determining any application for planning permission for development that affects a listed building or its setting, is...
	National Policy & Guidance

	12.4.4 The Scottish Government’s planning policy in relation to Cultural Heritage is set out in paragraphs 135-151 of Scottish Planning Policy (SPP) (June 2014) which is further supported by the following documents:
	12.4.5 The underlying aim of these policies and guidance documents is to manage development in such a way that the special character and values of the historic environment are preserved. The SPP provides guidance for the protection of the historic env...
	12.4.6 As part of its Managing Change series, Historic Scotland has issued a guidance document entitled ‘Setting’. This document provides very broad guidance regarding the setting of heritage assets, with little indication of how setting impacts shoul...
	Local Policy & Guidance

	12.4.7 The Highland Wide Local Development Plan (2012) covers cultural heritage under the Safeguarding Our Environment heading. The LDP identifies three categories features of natural, built and cultural heritage based on their importance (local/regio...
	12.4.8 The Highland Wide LDP superseded the Caithness Local Plan (2002) and no retained policies from this document are relevant to this assessment.
	12.4.9 The Highland Council has produced specific guidance for wind energy developments in the Highland Renewable Energy Strategy and Planning Guidelines (2006).  Policy R.2 of this document states “Devices should be positioned to avoid direct disturb...
	12.4.10 Highland Council have also published Standards for Archaeological Work (March 2012), which sets out standards for undertaking cultural heritage assessments for  Environmental Statements.

	12.5 The Assessment Process
	12.5.1 The cultural heritage assessment has been carried out in the following stages:
	Definition of Significance

	12.5.2 The starting point for the assessment of impacts on heritage assets is an analysis of what constitutes the heritage significance or importance of an asset.  This importance is the sum of the values we attach to an asset because of its historic ...
	12.5.3 The actual assessment of effects involves consideration of the magnitude of the predicted impacts (positive or adverse) on the heritage significance of the asset and the sensitivity of the asset to arrive at a conclusion regarding the significa...
	Impact Magnitude

	12.5.4 Magnitude of impact is a measure of the degree to which the significance of a heritage asset will be increased or diminished by the proposed development. In determining the magnitude of impact, the asset’s heritage significance is defined. This...
	12.5.5 The criteria used to assign a value to impact magnitude are set out in Table 12.1 (below). These criteria should be treated as an aid to professional judgement and cannot offer exact descriptions of what will occur in all cases.
	12.5.6 In cases where the only potential impact is on the setting of a heritage asset, only that part of the significance derived from setting can be affected. This portion must be identified and the assessment of magnitude weighted proportionately.
	Asset Sensitivity

	12.5.7 The sensitivity of an asset to impacts on its significance is a measure of its heritage importance and therefore the degree of protection it is afforded in statute or policy.  Table 12.2 sets out the criteria for assigning assets to one of thre...
	12.5.8 Nationally and internationally designated assets are assigned to the highest level of sensitivity, as are B Listed Buildings.  Category C Listed Buildings are assigned to an intermediate level, reflecting the level of policy protection provided...
	Significance of Effects

	12.5.9 The significance of an effect on the significance of a heritage asset is the product of the magnitude of the impact and the sensitivity of the asset. The matrix in Table 12.3 provides a guide to decision-making regarding levels of significance ...
	Study Areas

	12.5.10 The assessment utilised the following study areas:
	Data Sources

	12.5.11 The desk-based study utilised the following sources:
	12.5.12 A targeted walkover survey of the Inner Study Area was carried out on the 7th August 2012 guided by modern mapping and a handheld GPS system. The area covered included both the Achlachan and Achlachan 2 Inner Study Areas.  The intention of the...
	12.5.13 The identified assets in the Outer Study Area were visited on 8th August 2012 – for the Achlachan proposal – in order to gather baseline setting data. No additional assets have been identified within this area.

	12.6 Baseline
	The Inner Study Area
	Desk-Based Assessment

	12.6.1 There is evidence of prehistoric activity within the Inner Study Area, including a hut circle, a possible cairn and a Scheduled broch (SM521).  The majority of known features are however of post-medieval date and relate to the agricultural use ...
	12.6.2 A number of the existing field boundaries are shown on the 1st and 2nd edition Ordnance Survey maps.  These boundaries include a substantial earth embankment, which runs approximately north-south across the centre of the site (Figure 12.1).
	12.6.3 Ballone broch (SM521) comprises a large mound, approx 39m in diameter, which has been quarried away on its north-east side and considerably reduced by the construction of a road.  At the bottom of the north slope is a course of stones, possibly...
	Summary of Archaeological Potential of the Application Area

	12.6.4 Given the low intensity of landuse across the Inner Study Area, archaeological assets are likely to have survived as upstanding features, although the land improvement ditches and peat cutting may have cut through some features.  Areas of peat ...
	The Outer Study Area
	Scheduled Monuments


	12.6.5 There are 20 Scheduled Monuments within the Outer Study Area (two of which have two locations); they are detailed in Table 12.5 and their locations are shown in Figure 12.2.  They include seven brochs, a medieval castle, two late medieval relig...
	12.6.6 The earliest monument is the chambered cairn known as Fairy Hillock (SM528), an oval, turf-covered mound with clearly defined edges. The centre of the cairn has been disturbed at some time, exposing walling and cairn material.   This asset has ...
	12.6.7 Other prehistoric monuments in the study area include the two standing stones (SM5301) left in clearings in a forestry plantation at Halsary.  The significance of these stones derives from their potential contribution to an understanding of pre...
	12.6.8 The grass covered remains of The Shean cairn, 500m west-northwest of Achanarras, (SM475), is now surmounted by an Ordnance Survey triangulation pillar and lies within forestry.  Two further cairns are located west of Westerdale (SM496 and SM494...
	12.6.9 There are thirteen or fourteen rows of small upright stones (SM446) in heather moorland some 300m west-southwest of the graveyard at Dirlot.  The rows radiate outwards slightly to the east-southeast from a large and a small mound, which may be ...
	12.6.10 The brochs vary in the degree of their preservation, but all are large, turf covered stony mounds.  The two brochs at Achies (SM509 and SM2235) are intervisible with one another, though they may not be contemporary.  The brochs at Cnocc Donn (...
	12.6.11 Dirlot Castle (SM5897) may date from the fifteenth century.  It occupies a steep sided rock outcrop on the west bank of the River Thurso.  The outcrop, over 20m high, is naturally well defended with sheer drops on all sides.  The monument is o...
	12.6.12 St Magnus' church, hospital and graveyard (SM5413) is situated on the farm of Spittal Mains.  The hospital was an important stage on two pilgrimage routes and is first recorded in a Royal charter of 1476.  There was a church attached to it men...
	12.6.13 St Peter's Chapel (SM5296), Halkirk consists of the remains of a late medieval chapel situated on the north bank of the Olgrinbeg Burn.  The chapel is a representative example of a simple chapel, which dates from late medieval period.  It prov...
	Listed Buildings

	12.6.14 There are six listed buildings within the Outer Study Area, five of which are associated with buildings at Westerdale.
	12.6.15 Dale House (HB7793) is a plain, harled building, the oldest part of which was built in the 16th century and occupies the centre part of the present building which is 18th century in date.  The house was extended to the north (in 1910) and sout...
	12.6.16 Westerdale Bridge is a twin arched rubble bridge (LB7805) with dressed rubble arch rings and triangular cut-waters rising as buttresses built in 1834.  It has dressed rubble-coped parapets pierced by small square drainage vents above each arch...
	12.6.17 Westerdale church (LB7806) was constructed in 1844 on a simple low T-plan.  It is built of rubble with tooled rubble dressings.  The churchyard is enclosed by a simple roughly coped drystone wall with a pair of wooden gates with Gothic detaili...
	12.6.18 Causeymire church is also a simple T-plan church.  Built by subscription in 1842, the building (LB14977) replaced an earlier mission church.  The rubble-built church with rubble dressings and a graded Caithness slate roof is sited close to the...
	Conservation areas and inventory landscapes in the Outer Study Area

	12.6.19 There are no Conservation Areas or Inventory Gardens within the Outer Study Area.

	12.7 Assessment of Effects
	12.7.1 This section of the chapter provides an assessment of the predicted impact of the development on the heritage resource. It includes consideration of the construction, operation and decommissioning of the development and identifies impacts on bo...
	12.7.2 A summary of the identified impacts, and the significance of these effects, is presented in Table 12.7.
	Types of Effect

	12.7.3 Potential effects of the proposed development on the cultural heritage resource can be described in three categories:
	Direct Physical Effects

	12.7.4 Direct physical effects describe those development activities that directly cause damage to the fabric of a heritage asset.  Typically, these activities are related to construction works; in the present case they could include excavation of fou...
	12.7.5 Further direct physical effects are unlikely to be experienced during the operational life of the wind farm.  Similarly, the decommissioning of the wind farm will not lead to further direct physical effects, assuming that the works are carefull...
	Indirect Physical Effects

	12.7.6 Indirect physical effects describe those processes, triggered by development activity, that lead to the degradation of heritage assets.  A typical example of a process is the lowering of a groundwater table as a result of mineral extraction lea...
	12.7.7 Peat deposits of possible archaeological and palaeo-environmental interest are present within the development site; the potential is un-quantified and these may be affected by the construction of the turbines.  The construction footprint is, ho...
	Effects on Setting

	12.7.8 Effects on the setting of heritage assets describes how the presence of a development changes the surroundings of a heritage asset in such a way that it affects (positively or negatively) the heritage significance of that asset.  Visual effects...
	12.7.9 In the case of the proposed development, the wind turbines would be tall and conspicuous structures, which would be visible from some distance.  This visibility will be enhanced by the rotation of the blades when the turbines are operating.  Th...
	12.7.10 Other predicted environmental impacts which could have the potential to effect the settings of heritage assets, have also been considered, but have subsequently been discounted.  These include night-time illumination (not considered to be a si...

	12.8 Construction Phase
	12.8.1 Construction works within the application site have the potential to affect both known heritage assets and other, currently unrecorded, archaeological features.
	12.8.2 As noted above, there is potential for construction works to affect other, currently unrecorded, archaeological features but it is not possible to assess these effects in any detail.  These unrecorded features are most likely to be small or iso...

	12.9 Operational Period
	Selection of assets for assessment
	12.9.1 The heritage assets selected for assessment reflect the combined judgment of the current assessor and consultees in Highland Council and Historic Scotland.
	12.9.2 The assessment of operational impacts on these assets has been assisted by a range of technical aids which predict the degree and nature of visual change that will be experienced. These comprise mapped ZTV for turbine blade tip (Figure 6.1) and...
	Scheduled Monuments

	12.9.3 All twenty Scheduled Monuments in the Outer Study Area, plus the one within the Inner Study Area, are included in the assessment due to their high sensitivity to impacts.
	12.9.4 The ZTV predicts no visibility from the following assets, which have therefore been excluded from the assessment:
	12.9.5 Site visits confirmed that the following assets will have no visibility of the turbines, due to the presence of trees and other vegetation close by, and they have also been excluded from the assessment:
	12.9.6 It is considered that five out of the remaining ten heritage assets do not draw any part of their significance from the wider landscape.  The significance of these assets derives in the main from their intrinsic values or from historic associat...
	12.9.7 This leaves five assets where the surrounding landscape has the potential to contribute to significance:
	Dirlot, stone rows 550m SW of

	12.9.8 This prehistoric monument of probable ritual function is aligned to the east, and it is this presumed relationship with the rising sun which contributes to the value of this asset.  The proposed turbines are to the northeast of the stone rows. ...
	Ballone, broch 360m NE of

	12.9.9 The significance of this monument derives from its intrinsic value.  Any contextual value of the relationship between the asset and its former landholdings has been diminished because the agricultural land around the broch has been significantl...
	12.9.10 The turbines will be visible from the broch and will lie between Ballone broch and the broch at Cairn Merk.  The inter-relationship of these two brochs is unknown and they may not be contemporary.  The photomontages shown in Figure 12.3 and Fi...
	Cairn Merk, broch 800m SSE of Bridge of Westerdale

	12.9.11 This monument comprises a conspicuous, grass-covered mound rising from the water's edge on the western side of the River Thurso.  It is cut off from the moorland by a well-defined ditch opening on the river bank, which is wet in the bottom and...
	Tulach Mor, broch, E bank of River Thurso

	12.9.12 Like the broch of Cairn Merk, this asset lies on the banks of the River Thurso, and its possible relationship with the two other brochs along the banks of the River Thurso contribute to its significance.  As these assets are not intervisible t...
	Dirlot Castle

	12.9.13 The significance of this monument derives from the contextual value apparent from its highly defensible position on a rock outcrop in the River Thurso.  Views of the wider landscape are limited to views along the river valley to the east and w...
	Listed Buildings

	12.9.14 All six Listed Buildings within 5km of the proposed turbines are included in the assessment due to their sensitivity to impacts.
	12.9.15 It is considered that the majority of the listed buildings do not draw any part of their significance from the wider landscape.  Assets in this category are:
	12.9.16 This leaves Dale House (LB7793), which derives its significance from its architectural interest, and its historical associations with the Thriepland family.  The approach to the house along a tree lined avenue forms an attractive view both of ...
	12.9.17 In summary no significant impacts on Listed Buildings or their settings are predicted.

	12.10 Decommissioning Phase
	12.10.1 When the wind farm is decommissioned, it is expected that all surface aspects of the site will be removed and reinstated.  This will include the crane and hardstandings, with the wind turbine foundations reduced to below surface level before t...
	12.10.2 All of this work will take place in parts of the site already disturbed during construction.  A carefully controlled programme of demolition and reinstatement should not lead to any further adverse impacts on those heritage assets already affe...
	Cumulative effects

	12.10.3 There is potential for heritage assets to experience cumulative effects due to the operation of the proposed turbines in combination with other wind farms in the vicinity.  This potential has been considered within the cultural heritage impact...
	12.10.4 The proposed turbines would be visible in conjunction with the Achlachan, Bad á Cheò, Causeymire and Halsary wind farms in views from the following assets:
	12.10.5 The Achlachan 2 turbines would appear as an extension to the existing, consented and proposed wind farms rather than as an additional and separate wind farm.  The cumulative visual change to the setting of these assets is considered to be mino...

	12.11 Mitigation
	Construction Phase
	12.11.1 In accordance with SPP and PAN 2/2011, the preferred option for mitigation is the in-situ preservation of important remains, and by record where preservation is not possible.
	12.11.2 Impact significance cannot be meaningfully assessed for unknown assets, as neither the sensitivity of the receptor nor the magnitude of the impact is known.  Consequently, only the likelihood of construction impact is considered here.
	12.11.3 There is low potential for previously unrecorded assets within the Inner Study Area. The likelihood of previously unrecorded assets lying within the construction footprint and thus being affected by groundworks is likewise considered to be low...
	12.11.4 The construction of the turbines may impact on the palaeo-environmental interest of the peat deposits present on the site and it is proposed that a programme of assessment (in the form of an auger transect) and an archaeological watching brief...
	Operational Period

	12.11.5 The assessment has shown that operation of the wind turbines will affect the setting of two designated heritage assets in the vicinity for the duration of the operational life of the project.  The assets that will be affected are the Scheduled...
	12.11.6 No significant adverse effects on the significance of heritage assets have been identified for the operational period of the proposed development. No mitigation measures are therefore proposed.
	Decommissioning Phase

	12.11.7 Groundworks during decommissioning have the potential to damage archaeological features in previously undisturbed areas of land.  The decommissioning phase should, therefore, be designed to avoid any such further disturbance, particularly of a...

	12.12 Statement of residual significance
	Construction Phase
	12.12.1 The successful implementation of an approved programme of archaeological works will fully mitigate the adverse effect of the construction works.  It is concluded that there will be no residual effects.
	Operational Period

	12.12.2 The effects on the setting of heritage assets will persist for the duration of the operational life of the wind farm but would then be fully reversed on decommissioning.  Any predicted effects are, however, not considered to be significant. No...
	Decommissioning Phase

	12.12.3 The careful management of the decommissioning process will ensure that there are no accidental adverse impacts on the heritage resource of the application site.  There will, therefore, be no adverse impacts and no residual effects.

	12.13 References

	13 Shadow Flicker
	13.1 Introduction
	13.1.1 This chapter of the Environmental Statement (ES) assesses the impact of potential shadow flicker caused by Achlachan 2 Wind Farm.  It was carried out by The Energy Workshop Limited, a specialist consultant in wind farm shadow flicker.
	13.1.2 The proposed development comprises of three turbines with a tip height of up to 110m. The candidate turbine used for this assessment is the Senvion MM92, which has a rotor diameter of 92.5m, the largest diameter of available turbines up to 110 ...

	13.2 Shadow Casting
	13.2.1 Tall structures such as wind turbines cast static shadows, which vary in length according to the sun’s altitude and position according to the sun’s azimuth (bearing). Rotating turbine blades cast moving shadows, which could under certain condit...
	13.2.2 Shadow Flicker is a specific phenomenon that only occurs inside dwellings with a narrow opening such as a window, facing the proposed development. During daylight hours, dwellings rely on illuminating the majority of rooms from the sun through ...
	13.2.3 As the blade passes between the dwelling and the sun, a shadow is cast over the window. The light source inside the building is then effectively switched on and off repeatedly, causing a change of illumination inside the room from light to dark...

	13.3 Possible Health Effects
	13.3.1 Health effects arising from shadow flicker at the proposed development have been assessed, taking into consideration advice provided by the National Society for Epilepsy and the National Policy Statement for Renewable Energy Infrastructure.
	13.3.2 The National Society for Epilepsy provides the following information on photosensitive epilepsy:
	13.3.3 The Department for Energy & Climate Change (DECC) states that modern wind turbines do not cause flicker at frequencies greater than 1Hz (three blades and rotor speed less than 20 revolutions per minute (rpm)). This is well below the 2.4-3Hz fou...
	13.3.4 In addition, the Companion Guide to English Planning Policy Statement 22: Renewable Energy includes some guidance on this matter (although not Scottish planning policy, it does provide useful guidance for assessing the potential impacts of shad...
	13.3.5 The proposed wind turbines will operate at frequencies less than those capable of giving rise to this possible health effect. Flicker frequency is therefore of no substantial concern.

	13.4 Flashing
	13.4.1 In some cases sunlight can be reflected from gloss coated turbine blades causing flashes at certain angles as the blades rotate.
	13.4.2 Theoretically, should light be reflected off a rotating turbine blade onto an observer then a stroboscopic effect would be experienced. There are however no known reports of reflected light being a significant effect at modern wind farm develop...
	13.4.3 It is therefore concluded that any effect from reflected light is of no significance and is not assessed further within this chapter.

	13.5 Policy
	13.5.1 The Scottish Government has produced relevant planning guidance for this site in the form of Planning Advice Note 45 (Revised 2002), which has now been updated as “on-line guidance: onshore wind guidance”: this advises that developers should as...

	13.6 Methodology
	13.6.1 An assessment zone of 925m from wind turbines has been used. This area is equivalent to ten rotor diameters.
	13.6.2 The closest property to the Project is Mybster Farm at 1,190m which is outside the assessment zone.

	13.7 Conclusions and Statement of Significance
	13.7.1 The Achlachan 2 Wind Farm has no potential to cause shadow flicker to any dwelling within 10 rotor diameters of the proposed development.
	13.7.2 No significant impacts are predicted at any receptors.


	14 Electromagnetic Interference and Aviation Safeguarding
	14.1.1 This Chapter was prepared by Whirlwind and considers the potential effects of the Achlachan 2 Wind Farm (Achlachan 2) on existing telecommunication infrastructure, television reception and civil and military aviation.
	14.2 Electromagnetic Interference
	14.2.1 Tall buildings and other manmade structures, such as wind turbines, can disrupt signals transmitted in the radio spectrum using electromagnetic waves (known as wireless services).
	14.2.2 The Office of Communications (Ofcom) recommends  that potential impacts to such services are considered early in the planning and design phases.
	14.2.3 This assessment seeks to identify wireless services which might potentially be affected by the proposed development, including:
	14.2.4 In general, wireless services operate most efficiently when there is a clear path between the source of the signal (the transmitter) and its destination (the receiver). Large manmade structures within or near to the signal’s path may downgrade ...
	14.2.5 Where telecommunications links are identified that may be affected by a proposal, it is usual for the link operator to identify a minimum clearance or exclusion zone around the link within which turbines should not be placed.  If it is not poss...
	14.2.6 Whirlwind consulted with Ofcom (Appendix 14.1) to ascertain whether any fixed links or UHF scanning telemetry communications may be affected by the proposed Achlachan turbines.
	14.2.7 The initial consultation revealed that only the JRC operated links within the vicinity (Appendix 14.2).
	14.2.8 In January 2012, the JRC were consulted and provided with information regarding the proposal. The JRC informed us that the affected link connects to the Mybster substation and as Achlachan is also likely to be connected into the Mybster substat...
	14.2.9 It is therefore considered that Achlachan would have no adverse impact on any known telecommunications links.

	14.3 Television
	14.3.1 Analogue television (TV) signals may be affected by signal reflections, which can give rise to delayed image interference, known as “ghosting”, where pale shadows appear next to the main picture on viewers’ screens.
	14.3.2 Digital TV signals are generally much better than analogue signals at dealing with reflections and digital TV pictures do not suffer from ghosting. The phasing out of analogue transmissions was completed in 2012, therefore no ghosting is predic...
	14.3.3 While Digital TV signals are much better than analogue signals at dealing with reflections, these may sometimes occur in areas where the signals are weak. The nearby Rumster Forest transmitter provides a strong signal to the area surrounding Ac...
	14.3.4 Satellite TV reception is not generally affected by new structures, as satellite signals are received from a much higher elevation. Due to the way in which the signals are received, switching to digital satellite reception may be a mitigating s...
	14.3.5 The extent of any effect on TV interference would only become apparent following the commissioning of the wind farm. In the event there was any impairment to viewing quality, this could be improved through a combination of the following:
	14.3.6 The switchover from analogue to digital TV signal has already been completed in Caithness, therefore, the impact on analogue TV reception is considered to be of no significance.
	14.3.7 The proposed scheme has the potential to affect TV reception. Following assessment and consultation, these potential impacts are considered to be of low significance. However, suitable planning condition(s) to resolve any issues with affected s...

	14.4 Aviation Safety
	14.4.1 Wind energy developments have the potential to have adverse impacts on aviation safety.
	14.4.2 Whirlwind undertook initial consultation with:
	14.4.3 The CAA publishes 1:250,000 topographical air charts of the UK. The chart for north eastern Scotland indicates that Achlachan 2:
	14.4.4 In response to the consultation, the CAA advised that the proposal could impact upon operations at Wick Airport. Therefore, Whirlwind consulted the operator of that airport, Highlands and Islands Airports Limited (HIAL). A response was received...
	Air Traffic Control

	14.4.5 NERL is responsible for the safe and expeditious movement of aircraft operating in the UK’s controlled airspace in the en-route phase of flight. NERL has a comprehensive infrastructure of radars, communication systems and navigational aids, all...
	14.4.6 NERL has produced a series of seven indicative safeguarding maps which identify areas where the development of wind turbines of 20m tip height and above may be of concern to NERL. The maps (which are available to download from the DECC website)...
	14.4.7 Assessment of the maps relating to turbines with a tip height of 100m to 120m shows that Achlachan is located within an area where wind farm developments are unlikely to interfere with NERL’s operational infrastructure.
	The MoD

	14.4.8 Publicly available maps produced by the MoD show that the site is in an area that is not sensitive to the MoD's operations.

	14.5 Conclusion
	14.5.1 Following the above assessment and consultation exercise, Achlachan 2’s potential to affect civil and military aviation operations is considered to be of low significance.


	15 Air Quality
	15.1.1 This Chapter of the Environmental Statement (ES) was prepared by The Energy Workshop Limited (TEW). This Chapter assesses the potential impact of the Achlachan 2 Wind Farm on air quality in the immediate surroundings of the proposal and also in...
	15.1.2 The impact of this development on air quality is discussed in global terms and local terms.  In global terms, Achlachan 2 will contribute towards reducing emission of greenhouse gasses that contribute towards Climate Change, discussed in sectio...
	15.1.3 The local impacts or this development on air quality are discussed in 15.4 and the specific contribution to carbon emissions reduction from the Achlachan 2 project is discussed in 15.5.
	15.2 Background
	15.2.1 Warming of the climate system is unequivocal, and since the 1950s, many of the observed changes are unprecedented over decades to millennia. The atmosphere and ocean have warmed, the amounts of snow and ice have diminished, sea level has risen,...
	15.2.2 Each of the last three decades has been successively warmer at the Earth’s surface than any preceding decade since 1850. In the Northern Hemisphere, 1983–2012 was likely the warmest 30-year period of the last 1400 years.19
	15.2.3 Ocean warming dominates the increase in energy stored in the climate system, accounting for more than 90% of the energy accumulated between 1971 and 2010. It is virtually certain that the upper ocean (0−700 m) warmed from 1971 to 2010, and it l...
	15.2.4 Over the last two decades, the Greenland and Antarctic ice sheets have been losing mass, glaciers have continued to shrink almost worldwide, and Arctic sea ice and Northern Hemisphere spring snow cover have continued to decrease in extent. 19
	15.2.5 The rate of sea level rise since the mid-19th century has been larger than the mean rate during the previous two millennia.  Over the period 1901–2010, global mean sea level rose by 0.19 [0.17 to 0.21] m.29
	15.2.6 The atmospheric concentrations of carbon dioxide (CO2), methane, and nitrous oxide have increased to levels unprecedented in .at least the last 800,000 years. CO2 concentrations have increased by 40% since pre-industrial times, primarily from f...
	15.2.7 Cumulative emissions of CO2 largely determine global mean surface warming by the late 21st century and beyond (see Figure SPM.10). Most aspects of climate change will persist for many centuries even if emissions of CO2 are stopped. This represe...

	15.3 The UK Energy Mix
	15.3.1 The power sector accounts for around a third of the UK’s carbon dioxide emissions.
	15.3.2 In 2013 the majority of the UK’s electricity was generated from the combustion of fossil fuels, in particular natural gas and coal as shown below29F .
	15.3.3 The actual amount of CO2 released through electricity generation in the UK relates directly to the generating plant in use at any given time. This variation, known as the “energy mix”, changes rapidly on a daily basis and will change in the fut...
	15.3.4 It is possible to estimate the level of carbon emissions associated with the different forms of electricity generation. The government publishes estimated CO2 emissions figures, which are updated on an annual basis (the figures will change as t...
	15.3.5 Power generated by wind turbines has a very small carbon footprint of between 8 and 20 kg CO2/MWh taken over the lifetime of the turbine. Onshore wind is by far the cheapest large-scale renewable energy source that can be deployed at significan...
	15.3.6 For estimating the contribution to reducing Greenhouse Gas emissions from Achlachan 2, the average grid figure of 454 Tonnes CO2 per MWh has been used. (see 13.3.4)
	15.3.7 The Committee for Climate Change recommend that the average carbon footprint of the UK’s electricity is reduced to 50 kg of CO2 per MWh.33F By 2050 emissions from the power sector need to be close to zero.34F

	15.4 Impacts to Air During Construction
	15.4.1 The movement of vehicles and plant on site will create exhaust emissions. In addition, construction activities could create a dust nuisance in dry and windy conditions. Given the short-term nature of the construction period, the limited area to...

	15.5 CO2 displaced by the Achlachan 2 Project
	15.5.1 Certain assumptions need to be made, in order to make reasonable comparisons regarding the amount of electricity the Achlachan 2 turbines will generate and the amount of fossil-fuel CO2 emissions they could displace. The following assumptions h...
	15.5.2 As it is not possible to accurately predict how the actual profile of the UK's future energy mix will evolve over the course of the next 30 years, it would be inaccurate to use any one source as the sole comparator. Therefore, for the purposes ...

	15.6 Impact on Peat Lands
	15.6.1 Achlachan 2 is to be constructed on land, which comprises areas of peat. The depth of peat varies across the development area from shallow peats (less than 1m in depth) to deep peats (over 3m in depth, which will be avoided during construction ...
	15.6.2 The University of Aberdeen and the Macaulay Land Use Research Institute have produced guidance on how to calculate carbon savings from wind farms on Scottish peatlands, which is endorsed by Scottish Natural Heritage (SNH). The authors of the “C...
	15.6.3 Chapter 7 covers how any extracted peat will be dealt with during the construction process. The amount of peat required to be excavated or disturbed has been minimised by carefully designing the site layout to avoid areas of peat deeper than 1m...
	15.6.4 Lowering the water table by drainage may reduce the potential for dissolved organic carbon (DOC) and particulate organic carbon (POC) retention within the soil as well as increasing the decomposition rates (due to increased aeration). Losses of...
	15.6.5 A completed version of the spreadsheet appears in Appendix 15.1, which produces the following results:
	15.6.6 The net effect is a loss of 10,561 tonnes of CO2. This has been taken into account in the calculations that appear in section 15.7.

	15.7 Estimate of the amount of CO2 displaced by Achlachan 2
	15.7.1 Certain assumptions need to be made, in order to make reasonable comparisons regarding the amount of electricity Achlachan 2 will generate and the amount of fossil-fuel CO2 emissions it could displace. The following assumptions have been made.
	15.7.2 In addition, the CO2 losses associated with Achlachan 2’s construction on peat need to be taken into account. These losses are equivalent to a one-off release of 10,561 tonnes of CO2. This figure should be set-off against the carbon savings ass...
	15.7.3 Using these assumptions, Achlachan 2 would prevent the following amount of CO2 being released (figures are rounded to the nearest 10):
	Equivalent Homes

	15.7.4 It can be a useful comparison exercise to express the amount of electricity generated by a wind farm proposal in terms of the equivalent number of households whose electricity demands could be met by the development.
	15.7.5 In order to calculate the number of homes, a figure is needed for the average household’s electricity consumption. DECC states a figure of 3,800kWh as a UK mean domestic electricity household consumption figure for 2014. Thisfigure has been use...
	15.7.6 On this basis, Achlachan 2 is expected to produce enough electricity to meet the demands of 6,494 Homes.
	15.7.7 The following assumptions have been used for the purposes of this comparison.
	15.7.8 Using the above assumptions, it can be seen that Achlachan 2 will generate electricity equivalent to the electrical demands of 60% of the homes in Caithness.
	15.7.9 A summary of the carbon dioxide benefits of Achlachan 2 is shown below.


	16 Socio-Economic Impacts
	16.1.1 This Chapter was prepared by Whirlwind Renewables LLP (Whirlwind), and assesses the potential impact of the proposed Achlachan 2 Wind Farm (Achlachan 2) on tourism, together with a review of any health and safety implications of the development...
	16.2 Tourism
	16.2.1 The landscape is an important element contributing to that which attracts visitors to an area. The overwhelming majority of tourists to the Wick area are UK residents, as confirmed by the 2004 area study of Caithness and Sutherland in the Highl...
	Methodology

	16.2.2 The assessment of socio-economic, recreation and land-use effects is largely a process of comparing existing socio-economic information about Caithness (the wider area within which Achlachan 2 will be located) with the likely effects (both posi...
	Significance of effects

	16.2.3 In terms of socio-economic factors, effects would be significant if the proposed development resulted in any fundamental or material changes in population, structure of the local community, local services, local economic activity or employment,...
	16.2.4 The direct effects of the proposed development are assessed based on whether the infrastructure would restrict access to facilities, create barriers, physical restrictions or limitations to the use of the development site or facilities, or lead...
	Baseline conditions

	16.2.5 Until 2003, the only wind farm on the mainland of northern and eastern Scotland was Novar Wind Farm (34 turbines, and a 16 turbine extension has also been consented), inland from Alness. The other developments were in the south and west of the ...
	16.2.6 Since that time, wind energy developments have increased in the Highlands. The current level of activity in the Caithness area is shown on the Highland Council's 'Highland Windfarm Developments'35F .
	16.2.7 Tourists approaching Caithness from the south along the A9 will therefore have become familiar with a number of these wind energy projects for some time before they reach Wick. Those who approach from the west along the coast road will pass For...
	Tourism and recreation resources

	16.2.8 In the case of all the wind farm developments described above, the immediate locality of the site has a tourism industry based on small-scale enterprises, such as guest house or bed and breakfast accommodation, small hotels and visitor attracti...
	Public attitudes to wind energy developments

	16.2.9 A number of surveys have been carried out to canvas opinion from the public regarding wind farms. A MORI report commissioned by the Scottish Executive to survey the opinions of people living within 20km of ten Scottish wind farms, of between ni...
	16.2.10 In July 2003, a poll carried out amongst over 2,500 utility bill payers found that 74% were in favour of the Government’s ambition to generate 20% of the UK’s electricity from renewable sources by 2020 and of increasing the use of wind power t...
	16.2.11 In July 2006, the Wind Tracker survey of public opinion to wind energy in the UK revealed the following:
	16.2.12 In March 2007, a study was carried out into UK attitudes to energy efficiency and alternative energy sources . It revealed the following:
	16.2.13 The Moffat Study for the Scottish Government sets out a very detailed appraisal of its own opinion surveys into perception of the effects that wind farms may have on future tourism trends, and has an extensive review of a wide range of publish...
	16.2.14 The Moffat study analyses four areas (one of which is Caithness) to see how the visibility of a wind farm from visitor accommodation might impact on prices that can be obtained and hence potential income and therefore eventually employment.
	16.2.15 In the case of Caithness, the conclusions of the study are that the potential loss of employment in tourism that might result from the development of a significant number of wind farms was more than outweighed by the employment likely to be ge...
	16.2.16 YouGov, on behalf of the Sunday Times, questioned 1696 members of the public in November 2011 with regard to their attitudes towards the UKs future energy provision.  Of those interviewed 56% thought there should be more wind farms, 19% though...
	16.2.17 More recently an Ipsos Mori poll37F , commissioned by Renewable UK in April 2012, found that 66% of Britons were in favour and only 8% against when they were asked: “To what extent are you in favour or, or opposed to the use of wind power in t...
	16.2.18 Finally, another YouGov poll, commissioned by Scottish Renewables again in April 2012 asked 1041 Scottish adults to respond to the statement “I support the continuing development of wind power as part of a mix of renewable and conventional for...
	16.2.19 The above attitude and opinion surveys clearly demonstrate that the deployment of wind energy in the UK and in Scotland continues to have strong public support.
	Statement of Significance

	16.2.20 The landscape is an important element, which contributes to reasons why people visit Caithness, but there is no evidence from other parts of the country that the presence of wind farms in open countryside, often with at least local landscape d...
	16.2.21 There are often fears expressed in surveys about what the visual impacts of wind energy developments may be, but those fears have not been translated into loss of visitors once the wind farm is constructed. Since the mid-1990s, claims have bee...
	16.2.22 On this basis it is concluded that the operation of Achlachan 2 will not have a significant effect on tourism. Whilst visitors may note its presence, there is no substantial evidence to indicate that it will affect either visitor numbers or vi...

	16.3 Socio-economic Effects
	16.3.1 Wind energy is the fastest growing energy sector in the UK creating jobs with every megawatt (MW) installed. To date, over 4,000 jobs are sustained by companies working in the wind sector, and this is projected to increase as the industry grows.
	16.3.2 Highland Council’s Renewable Energy Strategy seeks to promote local content of works from renewable projects. Policy N.1 and Recommendation N.2 identify significant opportunities for local businesses to win renewable energy related work. Partic...
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