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Technical Description and Environmental Studies

This report is presented in two volumes; Volume 1 contains the non-technical
summary, the project description, the wind turbine technical description, an ecology
assessment, reports on archaeology, transport impacts, electromagnetic Interference
and theoretical noise and shadow flicker impact. Volume 2 contains the Site

Drawings, Maps and Photomontage Images.
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Summary

The Glenurquhart & Strathglass Wind Energy Pragetlocally owned community windfarm being
developed as a locally-owned community projecthwivth the land-owners and the local commun
working together in partnership; the project depels areCorrimony Energy Ltd and Soirbheag
Ltd. The project has been-ordinated by Mr Mike Girvan, with Orkney Sustaihe Energy Ltd

contracted to complete the overall design.

It is proposed that five wind turbines will be ialé¢d on land at Corrimony farm, between Strathglas

and Glenurquhart, south-west of Inverness. THartaridentified for the development is either the
Enercon E70 or the RE-Power MM82, and althoughuhgine model may change, subject to

availability, for the purposes of this report th/i82 has been used to show a typical machine for
development. The electricity generated will beléthto meet the requirements of the Renewables
Order (Scotland) 2002.

The concept of a locally owned wind energy develepnwas initiated by the farming family at
Corrimony. There has been extensive consultatiod the opinion of a range of organisations has
been sought, including Highland Council Plannind Bevelopment, Historic Scotland, the Royal
Society for the Protection of Birds, Scottish Natuderitage and the Scottish Environment Protect

Agency.

As a result of the various studies, the projectiyesen designed around five 100m tall turbinesve g
a maximum output of 10MW, with the project designedit within the landscape. Visual impact
studies have been completed, and it has been deégtitinat the turbines present a simple, clear
relationship to the landform and other existingdeas, and have largely Low to Moderate
significance. Impact on neighbours to the develepnis negligible. Ecological impacts have beer
fully assessed, including a habitat survey, a mansonaey, a breeding bird survey, and an
assessment of any protected species near theAsisessment on the archaeology of the site and
surrounding area has been completed and incluadsgieal and hydrogeological surveys,
description of the wind turbines, and extensive pimagy analysis and photomontage modelling of t

development.

A moderate-scaled wind energy project is feasibtdtis part of Glen Urquhart, with low impacts
upon ecology and the local community. Strong $@md economic benefits can be achieved by
constructing the Glenurquhart & Strathglass projelcing with the associated climate change bené

resulting from renewable energy production.
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1 Introduction

The Highlands of Scotland has the potential to bez@n important area for wind energy
development; a number pfojects have been proposed for the area, primasiliarge scale
windfarms on hilltop and moorland locations. Thier@irquhart & Strathglass project is an
alternative to this pattern of development, andbdeen designed as a locally-owned cluster of
wind turbines which avoids dominating the lands¢aphile providing strong economic

benefits.

Environmental, planning and social impact studiasehbeen completed, resulting in the
design and development of a five wind turbine pbjeThe Glenurquhart and Strathglass
community and the landowners at Corrimony have beating the development, and a series

of public meetings have taken place to discusptbgct.

The Glenurquhart & Strathglass project has beeigded around the RE Power 2MW wind

turbine, however the actual turbine model may atesrer the time of construction; the site
layout and all modelling has used a 59m turbineetoleight and a maximum of 41m blade
length. The nearest 33 kV electricity transmisdioa is located at Fasnakyle to the west of

the development site, with underground cabling pse throughout.

The average wind speed on the Corrimony site idigtexd to be around 8 metres per second
(ms'), compared with 9 mb predicted at the summits of nearby hills. Based tioe
manufacturers predictions, five 2MW wind turbinesll woroduce around 25 GWh of

electricity per annum, equivalent to the annuatm@ments of 5300 househofglskes)

Electricity produced from renewable resources avdilte emission of pollution, and the
production of 25,000 MWh is projected to avert fireduction of around 3000 tonnes of
carbon per annugkmon Trusy. Per head of population, the Glenurquhart & Sglaits project

provides a very good contribution towards the SslttGovernment annual targets:
http://www.scotland.gov.uk/Topics/Environment/Clii@aChange/

Section 1 of this report is the Non-Technical Sumnand includes a summary of planning
constraints and grid issues, Section 2 is thesleaqoe and visual impact assessment, Section
3 is the ecology survey, Section 4 contains ansagssent of archaeology impacts, Section 5 is
a summary of existing landuse and geomorphologyhsagiology constraints, and Section 6
includes access roads, transportation, noise aadosh effects. Volume 2 of the report
contains plans, maps, wireframe images and phottages.




Reproduced from Ordnance Survey Data, Crown Copyright Reserved. License No. 0100031673

Figure 1.1 — Site location and turbine positions




2  Development description

This part of the report identifies the site for thimd turbine development and the activities
involved in delivering and constructing the windeggy project at Corrimony. The
assessment includes planning constraints in the Amd Loch Ness ward of Highland
Council, a description of the site and identifioatiof the grid connection. The aspects
considered include site design, transport congsaimstallation of the wind turbines,

operation and maintenance of the project and eaédacommissioning of the turbines.
2.1 Proposed location

The site for the development is within the boundafrZorrimony Farm, on the elevated land
south of the communities of Strathglass and Gleumuag, west of Loch Ness. Five wind
turbines are proposed for an exposed hilltop, whth positions chosen to be on hard, stable
metamorphic rock strata under a thin layer of peaty. The grid references are as listed
below, Table 1.1, with a note of the base elevatiod overall height of each installation
above sea level, including maximum wind turbinedblatip height. There will be a

requirement for an external switchgear housingtlxtat the site, next to the turbines.

The set of overhead wires travelling through Glgabart is an 11kV system, and is the main
supply for the community, farms and domestic progerin the area. This is not suitable for
the project which requires an extension of the 33k$stem at Fasnakyle power station, and it
is proposed that these wires should be locatedrgralend throughout. The switchgear house

will consist of a building designed to resembleagnicultural outbuilding.

Turbine Easting Northing Position Tower top Maximum

elevatiot elevatior elevatiot
WT1 E234905 N824855 444m 509m 544m
WT2 E234630 N824640 462m 527m 562m
WT3 E234585 N825000 441m 506m 541m
WT4 E234310 N824785 435m 500m 535m
WT5 E234365 N824410 457m 522m 557m

Table 2.1 Turbine locations and heights




Figure 2.1 — Location Plan



Figure 2.2 — Site plan



Figure 2.3 — Ground Works



Figure 2.4 — Turbine Dimensions



2.2 Wind assessment

Wind measurement is being conducted for the Glarhaqg & Strathglass project. A wind
monitoring programme is necessary to clarify theowece; funders and the turbine supply
company will require this information to quantifynraual mean wind speed, turbulence
intensity, air flow roughness and to confirm thaparation of wind flow does not occur.
Turbine manufacturers require wind analysis to emthat their product will operate correctly
in the location, and wind measurement has becoroessary in determining the appropriate

classification of the wind turbine.

For the purposes of this study the national wingegippdatabase has been used to provide an
indication of the resource, and the square kiloenetmtaining the Glenurquhart & Strathglass
turbines has an annual mean windspeed of'8ans height of 45m above ground level, with
8.8ms’ indicated at the slightly more elevated land te tiorth of the site. At these
windspeeds a 2MW wind turbine will produce an athmumeergy yield of approximately 5000
MWh, with five turbines producing 25,000 MWh, egalent to that consumed by around
5300 households in one yeaokesy When considering the classification of wind fods,

this site appears to be a class 1 location, reguimachines that have been built to cope with
stronger windspeeds. There are limited class Jhimas available, and accordingly it may be

necessary to alter the development, dependent tuploine availability.
2.3 Carbon emission avoidance

In the UK electricity is produced by a mixture adrgeration sources, and between 2006 and
2008 the increasing cost of gas to the UK incredbeduse of coal, with a corresponding
increase in the volume of greenhouse gas emissi@@gsemissions have been identified as
the primary cause of climate change, sulphur dexidd nitrogen oxide emissions are a cause
of acid rain. Generation of this electricity bynixture of resources would result in pollution
at a rate of 0.43 Tonnes of €@er MWh of generatiogamon Trusy) @ five turbine development

at Corrimony producing 25,000 MWh per annum wikrifore avoid the production of the

following emissionggoyie 1996;

CO, 10,000 tonnes per annum
SO, 450 to 600 tonnes per annum
NOy 90 to 120 tonnes per annum

Over a twenty year lifetime the project will avdlte production of 200,000 Tonnes of £0




2.4 Layout design and alternative locations

The proposed site for the project has been chas@notvide an isolated and remote area of
land suitable for a local and community-owned wamekrgy project. The selected site is not
at present connected to the electricity grid, acmbedingly requires a long cable connection.
In order to offset the high cost of connectionhe grid and provide an appropriate economic
return the project has to be around 10MW in sacaith five 2MW turbines determined to be

suitable for the landscape.

Assessment of the wind energy project appears fabbtel for the area. Guidance and
resources from SNH identified all nearby Sites pé&al Scientific Interest (SSSI) and a full
ecological, ornithological and habitat survey ha&srb conducted; encompassing a vantage
point survey, breeding bird surveys and assessofeéntpact upon mammals and vegetation.
A landscape and visual impact assessment has aklo ¢onducted, with cumulative and
sequential issues addressed, and a qualified aidgg&t has completed an archaeology

assessment.

The following organisations have been consulted:

Highland Council, Planning and Development
Historic Scotland

RSPB

SNH

SEPA

Forestry Commission

Wind energy development has been encouraged inHigblands, however there are
constraints to be considered. The wind turbineaishnot be a nuisance to neighbours and
should be far enough away from properties to misemiisual, noise and shadow effects; the
turbines at this location are more than 3.6km froeighbours and will have negligible
environmental health impacts. Other constraintssiciered are impact upon ecological
concerns, mainly birds, and to ensure that anyaaalogical concerns are identified, that
direct impacts are avoided and that the settingngfprotected monuments are not adversely
affected. In addition cumulative issues are imguaitand both ecological effects and visual

impacts have been considered.

The Glen Affric SSSI extends along the southere sitiRiver Affric between Tomich and
Loch Affric. The general principal used when detgring siting of wind turbines is to




maximise the distance from all designated or ptett@areas, and then to conduct detailed
ecological assessment of the chosen area. Ininkiance the Glen Affric SSSI is at an
approximate distance of 4km from the nearest tertbication, with little possibility of any

direct impacts.

This part of the north Highlands is not rich inipisgoric monuments and landscapes, with the
Corrimony Cairn and Mony’s Stone the nearest knowvanmuments. The wind turbines will
not be seen from these sites due to the local tapby at the cairns, however Historic
Scotland have provided information on a range béoscheduled monuments in the environs
of the site, and the potential impact on the sgétiof these monuments has been explored in

the Archaeology report, using field study, zoneistial influence maps and photomontages.

2.5 Project design statement

The Glenurquhart & Strathglass Wind Energy Projexs been designed by identifying all
ecological, historic, social and technical consiisiin the area, then completing a range of
detailed environmental studies to ensure that itleeis generally suitable for a wind energy
development. Through an iterative process theerbize and positions were then adjusted to
produce an optimum layout, considering the viewrfi@ variety of locations around the site.

The site is a minor open hilltop, to the south-wesCannich, in an area identified to have a
hard stone base with a shallow peat covering. kel turbines are proposed, each a
maximum of 100m tall, positioned at an approximaltvation of between 435m and 462m,
spaced more than 3.6km away from any neighbousg atuster layout. The wind turbine
locations will consist of areas of hardstanding ity 25m by 40m, with the turbine
foundations located below ground level. The capfiom the site will all be underground,
connecting to the National Grid at the Fasnakyliel Substation.

To avoid shadow flicker nuisance, planning guidedinecommended that turbines should be a
minimum of 10 rotor diameters from neighbouringpedies, in this case 810@hn 45y This

has been achieved with a large margin. Noise fwond turbines disperses naturally with
distance, and will reach background levels at alo8®0m. As a consequence of the very
large clearances to neighbouring properties, nemsissions and shadow flicker impacts are

insignificant at the Corrimony site.

The layout has been chosen to reflect the landscegmeely the existing boundaries of the site

and the ridgeline appearance of Sliabh an Ruigha&lbh a minor hill at the head of River




Enrick. By ensuring a balanced alignment and egpalcing between turbines, visually
overlapping rotors are largely avoided and the vawhe site appears balanced from all
viewpoints. The hills surrounding the site areyveffective barriers, and there are very few
locations where the project can be seen, evident the visual impact studies and the maps
showing the zone of theoretical visibility. Thdras been no visual impact whatsoever on
Loch Ness and the Great Glen, and only very limitegbact upon the Glen Affric National
Scenic Area

2.6  Wind turbine selection

A range of alternative models has been considefée. project design has attempted to
maximise generation within the identified consttainvith visual impact, transport access and
grid capacity all potential issues. A 10MW capagstglesired, and all identified turbines are

operating in Scotland.

Enercon E70 — 2.3MW

Enercon are a long established German manufaattiveind turbines, and are concentrating
on the onshore market. Enercon have recently martetl a windfarm of E70 turbines at
Boyndie near Banff, and are looking to establighresence throughout Scotland. By using
advanced technology, they have produced machinehake relatively more efficient for the

size of the rotor, with E70 having a 35m blade eatthan the 41m blade of the RE Power
MM82. Noise levels are also low due to the geatless design and different blade
geometry, and has been set at 100 dB(A) at 8m/d wreed. This machine is an upwind
design, and is IEC class 1A.

RE Power MM82 - 2MW

RE Power are relatively new manufacturers, anadtaneentrating on both the large offshore
and onshore markets. RE Power have recently canstt the two SMW wind turbines for
the Beatrice offshore project in the Moray FirBy using advanced technology, they have
produced machines which are relatively more efficfer the size of the rotor. Noise levels
are also low, and can be set at 100 dB(A) by redutor speed. This machine is a Class 1
upwind design turbine, with a 82m diameter rotanaaelle height of 59 or 65m, and variable

speed operation of 12 to 19 rpm.

Nordex N80 — 2.5MW




Nordex are a German/Danish company producing al samge of wind turbines between 1.3
and 2.5MW, primarily for the onshore market. TH&0Ns a class 1 2.5MW wind turbine, and
by allowing the machine to run slightly faster tl@ampeting machines they have been able
to use a 40m blade rather than the more typical 42his machine is an upwind design, with
an 80m diameter rotor, a tower height of 60m, \lei@peed operation of 15 to 20 rpm.
Noise levels are slightly higher than other equaméimachines due to the higher rotational
speeds. This turbine has been proposed for thby&éllennium project near Fort

Augustus.

NEG-MiconNM92 — 2.75MW

The largest wind turbine operating onshore in thkeis$Jthe NEG Micon NM92, a 2.75MW
wind turbine. A 46m blade is used and the scakhisfmachine is thought to be too large for
Glenurquhart & Strathglass, due to access diffiesiland visual impact This machine is an
upwind design, with a 92m diameter rotor and a tdvegght of 70m. Versions of this turbine
are in operation in Orkney. The design of the NNM®&imilar to that of the Seimens turbines
installed at Farr windfarm at Tomatin, however ritig the Seimens turbines are not being
considered for Glenurquhart & Strathglass as theuf@aturer will not supply small scale

developments.
Selection process

The Enercon E70 and the RE Power MM82 turbinesbatle strong possibilities for the

Glenurguhart and Strathglass project. Given th&gderequirements of maximum power
production, while avoiding major road constructiathe E70 was identified as being
appropriate, creating a sympathetic visual appearanproportion with the hilltop landscape.
The Enercon E70 provides a turbine with good vigmaportions, producing power similar to
that of the Nordex N80, while achieving a 15% redurcin rotor size. Machine availability

may however change at the time of construction,aaudrdingly the planning application has
allowed for the physically larger RE Power MM82ime with a blade radius of 41m and a

nacelle height of 59m, giving a maximum overaligingiof 100m.




2.7 Equipment specification

RE Power MM82 Wind turbine

Structure:

Colour of machine Light grey, matt finish, RAL 7035
Tower type Tubular conical steel

Tower base diameter 4m

Hub height 59 m

Total height 100 m

Rotor:

Number of blades 3

Blade material GRP monocoque

Rotor diameter 82m

Swept rotor area 5,270 m?

Rotational speed Variable 12 - 19 rpm

Switchgear building

Dimensions Conventional building 4 m by 6 m
Material Concrete block

Finish Slate tiled roof, to be agreed
Total height 3m

2.8 Transportation

Section 6 of this report contains an assessmetnae$portation to site, including analysis of
corners, turns and bridges. The turbines will cameo the port of Invergordon. From
Invergordon the route will follow the B817 to jothe A9 to Inverness, turning right at the
Longman roundabout, and crosses the Friars Britiga the Telford Road roundabout,
joining on to Clachnaharry Road, then onwards tor@gde Road and King Brude Road.
From General Booth Road the route then follows #th@&2 Glenurquhart Road to
Drumnadrochit, turning right on the A831 up GlenqUhart, turning off to Corrimony at

Millness.

Some traffic furniture will have to be removed frahe Telford Roundabout, at the turn off
up Scorguie Road and along the General Booth RAgdrt from this section it is not

envisaged there will be any problems transporthregwind turbines, and no problems with
overhead cables from Invergordon to Corrimony. HiitCorrimony there is likely to be a
need for some track widening to the existing hdcess track, where the width will be
increased to 4m by removing a strip of vegetati@ntfilling with as-dug stone directly onto
the existing hard strata.




2.9 Roads and foundation construction summary

The road and track material will be extracted dyrconstruction of the turbine track,
foundations and from a set of borrow pits as showrthe access maps. Stone and concrete
will be supplied locally where possible, and tharfdation construction must be completed a
month in advance of turbine delivery and assemiilye farm will have provided the
improved access roads to allow delivery of the comemts, all shown in figures 2.1 — 2.4,

using the existing tracks where possible;

a. Establish a widened entrance to the site accedsfitam the public road.

b.  Fill and level the existing track.

c. Used crushed stone to provide hard standing, grededhtch the existing slope.

d. Site office, mess, toilets and any materials st®tagoe sited at a secure compound

located due north of the turbines sites, near tere/the new road will be constructed.

e. Roadways to be constructed with crushed rock froalsle excavated foundation

material, with sub-base and bottoming layers ofige@ stone as required.
f. Excavate top soil and glacial till and cast fourmtablock on hard strata and bedrock.
g. Roadways and hardstanding are to be unsurfacedands with filter strips, and will
not require active drainage.

h.  Reinstatement of site track - no side slopes awktto be flush with existing ground.

I Topsaoil fill - finish to merge with existing slofand returf to match adjacent land.

2.10 Wind turbine construction programme

The detailed turbine construction programme willifgued at the time of construction, but
can be summarised as follows. The componentshiorturbines will be delivered to site
using extending trailers. Cranes will be neededffioad from the transporters and to lift and
assemble the components. A 500T telescopic cralhdevrequired, and the construction

timetable will run approximately one month:

1 Deliver and install the transformer into the fdations.

2 Erect the lower tower sections directly off theler onto the foundation;




3 Deliver the upper tower sections and nacellébdcsite;
4 Erect each upper tower section and nacelle;
5 Lift and install the blade and hub sets on tdhaéadine nacelle.

This would be the optimum and most efficient camsion sequence, though it should be
recognised that the weather at the time of construcmay impact upon the erection

programme.

2.11 Operation and maintenance

The turbine supplier will initially be responsibfer maintenance of the project, with the
owners establishing an operations team. Over pleeational lifetime of the project the wind
turbine will require periodic inspection to maimtathe condition of the machinery and
structures. There will be an initial period durimich it is expected that fault-finding and
system fine-tuning will take place on a weekly bastading to a quarterly inspection and
maintenance programme. In addition, there willabpeannual service to check and inspect
fastenings. Every five years there will be an ed&zl service and maintenance period, with
every subsystem inspected, and overhaul of thenesbcarried out. It is likely that a
gearbox-less turbine shall be selected, and acugiydithere will be no requirement for

significant oil draining and replacement.

Modern wind turbines are well engineered and asegded to operate on extreme sites for
over twenty years. As a consequence major faidfitne turbine components would not be
expected during normal operating conditions andwiagly the possibility of blade or tower
failure is extremely unlikely. In any event theject is located well away from housing and
public roads, with only limited access to the sites probability of members of public being

at risk from a turbine during operations is therefextremely low.

2.12 Decommissioning

The expected operational lifetime of the proje@isyears, with the turbine components then
removed from site. The steel, other metals ansl within the structures will be recycled.

The blades are classed as standard waste and Weuldndled through the normal disposal
system. It is proposed that the areas of stormaifgy the hard-standings would be removed,
and the project has been designed to allow thediations to be soil covered and landscaped

at the end of the project.




3  Economic and planning issues

3.1 Local ownership of renewable energy

The Glenurquhart & Strathglass Wind Energy Projwes initiated by the local farming
family in conjunction with the surrounding communitind has been developed to provide
environmental, economic and social benefits to tragt of Inverness-shire. A renewable
energy project was considered ideal for maintairtimg viability of the farm by providing
sustainable economic diversification, along withsastainable electricity supply and an

income stream for the community.

The Glenurquhart & Strathglass project is to be edvjointly by Corrimony Energy Ltd and
Soirbheas Ltd, 4 turbines and 1 turbine respegtivelThe family-owned business of
Corrimony Energy Ltd was set up by Mike and Lindav@&n and Lindsay and Mamie Girvan
to progress the development of the wind energyept@t the farm of Corrimony. The project
is being developed in association with the locahownity who have set up a company called
Soirbheas Ltd to take forward their share of theettgpment. Both companies will be
independent of each other, however the co-ordinadind organisation of the project will be

done by Mike Girvan of Corrimony Energy Ltd who Matt on behalf of both companies.

A collaboration agreement has been drawn up betwsetwo companies which details all
aspect of the management of the project, so thaglaonstruction there is no possibility of
a conflict of interest arising which could delayetproject. Soirbheas Ltd has appointed
Corrimony Energy Ltd to act as their agent and aketdecisions on all aspects of the
completion of the project.

3.2 Farm Diversification and Community Empowerment

A wind energy project provides a stable incomeasirehat is linked to the Corrimony farm,
but unrelated to the volatile farming markets. nk@rs have been encouraged to diversify
their holdings to develop their business modelegditfor the future and accordingly this type

of project is fully supported by the Scottish gaveent.

The Glenurquhart & Strathglass project is a viabhkrhanism of diversification, and is to be
locally owned and controlled through Corrimony Enettd. It is felt that this wind project
Is a good example of sustainable development, aribth relevant and appropriate for the

rural community.




Soirbheas Ltd is the community owned company ansl feamed to promote the interests of
the Glenurquhart and Strathglass communitiess ihtended that Soirbheas will fully own
one of the five wind turbines on the site and dreihcome from the sale of energy from the

wind turbine to provide funds to support commuthiy in Glenurquhart and Strathglass.

The Project will provide a number of social and remoic benefits for the community to

include:

Local control due the landowners/community beingomity shareholders;
Soirbheas will have access to funds for communityegts;

Finance available to develop further 'green’ ptsjatthe area;

Local employment opportunities during construct@om maintenance phases;

The opportunity to inject £20 million into the ld@onomy over 20 years following

construction;
Upwards of £160,000 per annum for community-bastidiaes and projects.

These communities have a history of self-relianeeCare Centre has been developed and
owned by the community, sports provision is stromigh shinty the main game, and nursery
places for children are a focus. The community dragye to the future and is focused on
determining what is required to keep the commumigalthy and the two communities

sustainable.

There are big issues facing Glenurquhart and Sfiegéh in the coming decade. An
increasingly aging population will need more cafepeople are to enjoy independent
supported living in the glens. Young people neelid@able to live in affordable housing and
find work locally. Energy sustainability and maimiag the world-class environment are
clear priorities, and local action will be multiptl with the secure stream of income from the

wind turbine.

Sustaining both the people and the area in an amwientally sensitive way is essential.
People visit Drumnadrochit and Cannich from all rotlee world, and the project will
demonstrate that the area can use renewable resowisely and well. The opportunity to
earn money for at least 25 years from a renewalxegg resource will also ensure that the
wider community organisations can flourish. Comityprovision will increase and the
Glenurquhart and Strathglass area will be a regjli@tractive and a responsible place to live

and work.




3.3 National planning context

The project has been designed and planned usingtbbenmendations and advice contained
within Best Practice Guidelines for Wind Energy B®pmentsgwea, SPP 6: Renewable
Energy Developmentsotish covernment 20047 lanning Advice Notes PAN 45: Renewable Energy
TechnologieSscottish Government 20027AN 56: Planning and NOiS€cottish Government 1909 AN 58:
Environmental Impact Assessmefbiish covernment 1998Nd PAN 68: Design Statemestish
Government 2003). T € project has also considered Scottish Planoigy 15: Planning for Rural
Development, and PAN 73: Rural Diversificati€®tish covernment 2006

The project has also followed the SNH Guidelines toe Environmental Impact of
Windfarmssn pubiications), the DTI Final Report on the Assessment of Noisenfwindfarms
€ETsu 1996) and the Guidelines on Wind Energy and Aviation resés from the Defence and

Civil Aviation Interests Working Groygrsu 2002). )

The overarching aim of the Scottish Governmentedailed in the above policies and advice
notes is to have a prosperous rural economy, wiskable or increasing population that is
more balanced in terms of age structure, and wheat communities have reasonable access

to good quality services.

SPP15 and PAN73 in particular indicate that plagnauthorities should take a more
welcoming stance to development in rural Scotland proactively enable and help create
opportunities for development in sustainable laretj and in addition rural diversification
should be embraced to help businesses and farnemtsn®w enterprises in appropriate

circumstances and at an appropriate scale.

The Glenurquhart & Strathglass Wind Energy Projescta rural diversification scheme:
“Rural Diversification helps to broaden the econonaictivity of rural areas, providing
opportunity and creating a more balanced and stetdeomy.” (PAN73) This Advice Note
goes on to further discuss the diversity of thalreconomy, “There are many activities that
make a valuable contribution to the rural econohmt tare less immediately obvious such

as...quarrying, waste disposal, hydro-electric sclseamelwind turbines.




3.4 Highland Council Structure Plan

The Highland Council Structure Plan considers tevance, suitability and sustainability of
renewable energy projects in the Highland areah witkey aspect of safeguarding and
enhancing the environment. This Structure Pldousded on three principles of sustainable

development, and in a local context they are (p&rtl

Supporting the viability of communities
Developing a prosperous and vibrant local economy

Safeguarding and enhancing the natural and bwlt@mment

In the context of the Glenurquhart & Strathglasgetigpment, these aims are realised through
community empowerment, diversification of the loeabnomy, an improvement in the
quality and quantity of employment opportunitidss bptimal use of renewable resources, the

efficiency of energy use and improvements to thaityuof air, water and land.

Wind energy proposals are examined in more detghit 2 of the Structure Plan. The plan
recognises that all electricity in the Highlandaaig derived from renewable resources,
comprising hydro and wind energy, and that thisuese should be reconciled with
environmental issues, section 2.12.2. It is furtated that it is important that there is a local
benefit derived from meeting UK targets of non-fbssurces of energy. Policy E1 states:
“The Council supports the utilisation of the regedistributed renewable energy
resource...”and“Approvals for renewable energy developments wolimally be for a

temporary period, tied to the lifetime of the pidje

Small scale wind energy developments are examimeddtion 2.12.5 of the Plat8mall

scale wind energy developments, for a single wgldir a community, are considered to be
particularly relevant for Highland, given the reneatature of many settlements. Such
applications will generally be supported’Section 2.12.11 further examines small scale
projects:*A key means by which new renewable energy projatsprovide local benefit is if
they improve the supply of electricity for locasisents or communities...The Council views
small-scale community projects as particularly apmiate for the Highland area, especially
for remoter settlements in the west and nortRolicy E8 statesThe Council will support
efforts to make more provision for community ren@e/@nergy projects”




3.5 Highland Renewable Energy Strategy

In 2006 the Highland Renewable Energy Strategy waBlished, identifying locations
suitable for large scale development, and in thetecd of the Glenurquhart & Strathglass
project, it also identified locations suitable fiocal scale developments. The site is not
clearly defined as a preferred area for developmaithough the adjacent area nearer to
Strathglass is, suggesting that the broad-brushrenadf the Strategy is over simplistic.
Consultation has taken place with Highland Courmril this issue, and analysis of the
constraints for the area showed that records depted birds breeding on a loch south of the
development site were the main reason for excludhgbh an Ruighe Dhuibh. The bird
studies conducted on the site over the last 36 Imsosihow that no significant impact will
occur, and accordingly this is an inappropriatest@int. More importantly, the aims of
Highland Renewable Energy Strategy have largelyh bmesrtaken by subsequent planning
guidance from the Scottish Government. From aalisand landscape perspective, the
Glenurquhart and Strathglass project fulfils theoramendations of the Highland Renewable
Energy Strategy.

3.6 Inverness Area Local Plan

The Inverness Local Plan includes the area propdésedhe development. The nearest
communities to the development site are Strathgiess Glen Urquhart, where traditional
farming, forestry, hydro-electric and estate worlke #he main employment. Regarding
renewable energy, the Local Plan states that oreafi prosperity can be established through
harnessing renewable energy (pg 1). In Sectioh th@ Local Plan indicates that windfarms
should be located in the remote areas of high apdsed ground west of the Great Glen,
where renewable energy can be harnessed in losatidrere there are few significant
constraints; the Glenurquhart and Strathglass grajearly fulfils this recommendation of
the Local Plan. The Inverness Plan then goes ondioate that harnessing and developing
renewable resources could make a significant dmuttan to national energy objectives and
would restore traditional economic links with commties founded on the major post-war
hydro electric schemes. In Part 23, Rural DevelpmArea, the Local Plan states that
development of renewable energy in the area praptmethe development could offer job
opportunities for local people, and under Poli@esl Proposals it is indicated that priority
will be given to generating employment and safeduar services by promoting the

development of renewable energy in this area.




The project has been designed in accordance wetfotlowing criteria:

The proposal has been set back from any roads leasit the height of the turbine

proposed,;

Electro-magnetic interference to communicationgesys, radar, air traffic control

systems, radio or TV reception is negligible;

The development will not have a detrimental impagon airports, aircraft flight

paths or MoD low-flying areas;

The proposal has acceptable impacts on sites obriapce to natural heritage,

national and local landscape designations, and afdlacal ecological importance;

The proposal does not have an adverse effect dicadeess for walking, cycling or
horse riding;

The proposal is appropriate in terms of the scabk raature of the setting of listed
buildings, conservation areas, archaeological siesl historic gardens and

designated landscapes;

The proposal has been sited to minimise adversadmpnd the turbines have been
located more than 5000m from neighbours to minimise from ice throw, shadow

flicker, visual intrusion and the likely effects wbise intrusion;

The proposal will not result in the material losk amenity to other sensitive

receptors, such as those involved in leisure gestion;

The proposal has considered cumulative effectserghibouring wind turbines or

wind farm developments.

The Glenurquhart & Strathglass wind energy proje@ small scale development, compared
with the renewable energy projects already estadddisn the Highland area. It should be
considered that the Glenurquhart & Strathglassegtopill not add in any way to the high
voltage pylons in the Fasnakyle area and accorglithgl addition of these wind turbines will
not make an unacceptable change to the area. féftisherefore that the project fits well
within the aims and vision of the Highland RenewaBhergy Strategy and the Inverness
Local Plan, and is a good example of a sustainatdeelopment, important rural

diversification and provides strong economic suppmthe local community.




3.7 Socio-economic benefits

Development of a wind energy industry is predictedhave significant economic and
environmental benefits. With Inverness and thehkdigd Council both strongly committed to
encouraging community renewable energy developménis felt that the Glenurquhart &
Strathglass project is particularly appropriate egldvant to the socio-economic development
of this part of the Inverness area. Although thedwturbines will be manufactured in
Germany, there will be additional design, civil aebkctrical engineering requirements,
approaching one third of the total project costbe development team intends to ensure that
much if not all of this work is completed by lo@abanisations. New long term employment
opportunities will also arise from the project, hwlbcal support necessary for the long term

operation and maintenance of the site.

Wind energy projects in Scotland have in the pashlmainly developer-owned, with project
profits diverted from local economies. This is mhi@ag, with most small scale developments
in the Highland area becoming locally-owned, emgurevenues remain in the county. The
Glenurquhart & Strathglass project will follow thpattern and is a local and community-
owned project, ensuring continuing capital investme the area, and maintaining and

creating new employment opportunities in a ruraneeny.

The farming family at Corrimony has developed tHer@rquhart & Strathglass Wind Energy
Project to substantially improve the social andneooic conditions for the surrounding
community. This is a typical rural community, whigh out-migration of young people and
a general lack of social and economic opportunipesticularly for the young. Overall, the
project aims to tackle these problems by considesinange of measures, detailed below:

Construct a locally-owned wind farm;

Develop and establish a local community renewabéegy company;

Invest in local community social and economic degeient projects;

Provide a community fund to be administered byllcoaaxmunity associations;

Invest in Scottish companies during project destigvelopment and construction;

Broaden and strengthen the local economic baseatotamn and provide new full time

employment over the next 25 years.




4  Summary of environmental impacts

The environmental impacts and benefits of renewabkrgy projects are largely recognised,
however both the specific implications of constiugta wind farm in this part of the
Highlands and the possible cumulative effects dfeptwind energy projects in the area
require consideration. The site of the GlenurquiBaiStrathglass wind energy project is
Sliabh an Ruighe Dhuibh, a minor hill at the hed®iver Enrick, and the project consists of
a cluster of wind turbines and network of hill tkac Access to the site follows an existing
track through Corrimony farm, and an undergrourtecavill be routed over to the Fasnakyle
Grid Substation.

The following concerns have been addressed inldstemmarised below:

visual impact upon the landscape

ecological impact

geological and hydrology impact

environmental impact during construction and operation
pollution impact during construction and operation
disturbance from noise

shadow flicker nuisance

impact on archaeology

radio communications interference

From the outset the project has minimised the enwrental impacts. Consideration of the
Highland Council planning guidance indicated thas fproject can be considered as a small
community-scale development, with the turbines beng an integral part of, but not
dominating, the surrounding countryside. A bregdiird survey of the site was completed
by an independent ecologist and analysis of sallrack at the turbine location has also been
completed. An assessment of the risk to archagdiag been conducted, noise impact has
been predicted using a cumulative geometric spngadalculation, and the risk of shadow

impact at neighbouring properties has been assesseegligible.

Impact upon sensitive habitats has been avoidedgasmupon bird species will not be
significant, and assessment of impact upon mamrhass determined negligible effects.
Noise, shadow flicker and pollution impacts willtrize significant and the wind turbine has

been positioned to avoid interference with radioiominications systems.




4.1 Visual impact upon the landscape

To aid assessment of the visual impact of the dgweént, a series of wireframe images and
photomontages has been produced, Volume 2 of thertre Maps showing the Zone of
Theoretical Visibility (ZTV) of the project havesal been produced, showing the theoretical

locations where the turbine can be seen.

The proposed site is Sliabh an Ruighe Dhuibh, somiil at the head of River Enrick, and
the project consists of a cluster of wind turbimesl network of hill tracks. The turbines
present a simple, clear relationship to the lamdf@nd other existing features; cluttered,
unbalanced and partial views were considered wheggrhining the turbine position. Similar
to the other developments in the area the turbameslocated in an open exposed hill top

ridge, with the turbines positioned well away fragighbours.

Site access has been designed to use the existicigs tthrough Corrimony farm, and an
underground cable is routed over to the Fasnakyliel Gubstation near Tomich; the

switchgear house is on the windfarm, adjacent tdifie 3.

Landscape Context

The landscape south of Inverness rises to formdoupdands which are divided by a number
of sparsely settled straths and glens. Theseecrddtons of land with meandering rivers and
occasional lochs, which contrast with their upldratkdrop. To the west, the uplands are
rugged and contain some of the area's most spéatagcenery, which culminates in the
steep-sided Glen Affric, a National Scenic Areao the east lie the rounded Monadhliath

hills, where large tracts of open heather moorleneate a feeling of isolation and remoteness.

The area can thus be broken down into two areasaoitains bisected by the Great Glen.
The western uplands are rugged and divided inriassof mountain ranges by deep glens. In
contrast, the eastern uplands are simpler, congisti a high level plateau of almost
featureless, smooth rounded hills. Between these dquite different landscapes lies the
turbine site, located on a high moorland plateherd is an overall feeling of exposure within

this landscape, appropriate for the proposed dpuatnt.




Landscape Effects

The general area is defined as Rocky Moorland &liate the South Inverness Landscape
Character Assessment(LCA), Figure 4.1. This laapedype consists of a high rocky plateau
which covers much of the area, characterised byl siweky hills which rise out of open,
gently rolling moorland. The plateaux possessirdistedges which isolate them from
adjacent areas which are generally not visible ftheir interior, creating an impression of
being within a remote upland moor. Rocky heatheomand dominates the hilltops and
upper slopes, and numerous small lochans and apéabog occupy depressions.
Regenerating woodland concentrates along rivereyslland form sporadic patches on
hillsides, in this case forming the nearby RSPBriGwny Bird Reserve. This mix of rocks,
bogs and lochs and scrubby woodlands gives theruglppes a patchy texture and an

unrefined image, providing a contrast with the gexeand more managed glens.

This type of landscape has been identified in tB&\ las being appropriate for wind energy
development, as the open nature of the landscagenisrally able to accommodate features
which could impinge upon its character, such astsresd pylons. The LCA further indicates
that a windfarm will generally appear most appraj@iwhen it is sited in open spaces, so that
the size of the turbines appears inferior in scBlee to the variable landform, a small
concentrated group of turbines will tend to appe@re appropriate than a widely spread
development, as variable heights, slopes and sgmcian lead to visual confusion. It is felt
that the Glenurquhart and Strathglass project ftlyieves this guidance.

Zone of Theoretical Visibility

Zone of Theoretical Visibility (ZTV) maps were geatd using the WindFarm programme
along with Ordnance Survey gridded topographic G?ama’ data. These maps are presented
in differing scales, showing the impact within 10km a 1:50,000 backdrop, and extended
views up to 30km on a 1:250,000 map, Figure 4.t hEight plots have been completed, in
line with the recommendations Wisual Assessment of Windfarm: Best Practtbeugh it
should be considered that in very clear conditithes site may be seen from areas beyond
these boundaries, and similarly no account has tedem of the reduction of views through
obstruction by forestry and buildings in local coomities. The ZTV is largely contained
within 10 km to the north and west of the site]a&ting the plateau nature of the landscape

and the barrier effects of the surrounding hills.




Wind energy project

Figure 4.1 — Landscape Character, SNH



Visible turbines

Crown copyright. All rights reserved. Licence number 0100031673

Figure 4.2 — Maximum Zone of Theoretical Visibility



Impact on Visual Resource

A range of viewpoints was established to deterntivee overall visual impact of the wind

energy project, detailed within Volume 2 of the agp These cover a range of different

views, including nearby communities and roads, atymg distances and directions.

Photomontages and wireframe images have been ossdotv how the impact would be

perceived from these viewpoints, with the turbinésible from each location.

Longer

distance views are not included, as the turbine® l@adiminished nature beyond 20km. A

magnitude/sensitivity matrix has been used to dater visual impact significance at each

viewpoint. The significance of impact and the vo®mts are shown below, Table 4.1:

VIEWPOINT

SENSITIVITIES

SIGNIFICANCE OF
IMPACT

MAGNITUDE OF EFFECTS

1 RIVER ENRICK AT
CORRIMONY

Elevated valley in an open,
rugged landscape. Isolated,
barren and remote moorlang
Limited agricultural use, with
low levels of animal grazing
Very few day visitors or hill
walkers, with limited access
Low Sensitivity.

Turbines clearly visible in a
moorland landscape. A
discernible and noticeable
" change to the landscape
character, composition and
quality. The development
would be conspicuous and
distinct, at a distance of
2.2km: High Magnitude

2 AccCESs TRACK
THROUGH CORRIMONY
RSPB RESERVE

Open view from the souther
edge of the Corrimony RSP
bird reserve, valued locally.
Turbines located above an
elevated valley in an open,
rugged landscape. Seasond
visitors during bird seasons,
with limited access by foot
only. Moderate Sensitivity.

N Turbines clearly visible on ar
B elevated section of remote
moorland landscape. A
discernable change to the
landscape character and
quality, with the turbines
noticeable and clearly
conspicuous at 3.6km: High
Magnitude

Medium/High

3 GLEN AFFRIC RoAD

Road through a National
Scenic Area. Popular
location with restricted views

over woodland. Presented askm away from the moorland

a visitor attraction, with goog
signs. Limited parking and
difficult access: High
Sensitivity.

Turbines subservient to the
landscape and minor part of
an extensive panorama, 5.5

i hilltop summit, partially
obscured by extensive
woodland folds in the
landform: Low Magnitude

4 VIEWPOINT EAST OF
LocH AFFRIC

Exposed view at the head o
Loch Affric. National Scenic
Area. Restricted views over
woodland with moorland
backdrop. Presented as a
visitor attraction, with

limited parking and difficult
access: High Sensitivity.

One turbine only part visible
above a wooded and
moorland landscape, giving
negligible change to the
landscape quality, with the
project scarcely visible at
distance of 14km: Negligible
Magnitude

5 EASTERN SUMMIT OF
CARN EIGE

Remote Munro, with long
views over Glen Affric and
beyond. Project not visible
from main summit plateau,
only from eastern slopes.
Hill walking and climbing
area, with difficult access:

Turbines visible but fully
contained within the skyline,
giving a discernable and
noticeable change to the
landscape quality, with the
turbines visible but not
dominant at 20km: Negligibl

High Sensitivity

Magnitude




6 A831 STRATHGLASS
NORTH OF CANNICH

Strath Glass is an example
a Narrow Farmed Strath,
with a flat strath floor and
steep wooded sides. The
river and the flood plain are
the most sensitive parts of
this landscape, with the
variable wooded slopes mof
able to accommodate chang
Moderate Sensitivity

bfOnly parts of the turbine
blades are visible, and only
the location chosen for the
viewpoint. There is no direc
impact upon the Strath, with
the extensive tree cover and
the uneven hilly slopes
e absorbing visual impact; 9k
edistance, with minimal visual
change: Low Magnitude

7 A831
DRUMNADROCHIT —
CANNICH ROAD

The A831 is the main road
between Drumnadrochit and
Cannich, with the turbines
visible above a farming
landscape. Predominantly a
farming and woodland area,
defined as a Wooded Glen i
the LCA, although at this
location the landscape is
more variable: Moderate
Sensitivity

The site is at 90° to the road
the turbines are not generall
visible to road users. There
no impact upon the landsca
and only a moderately
discernable change to the

h landscape quality, with the
turbines visible but barely
conspicuous at a distance of
7.2km from the viewpoint:
Medium Magnitude

8 A831 MILLNESS EAST
OF CANNICH

An open location on the
A831 Drumnadrochit to
Cannich road, with the
turbines clearly visible at the
head of a long valley. The
viewpoint is within an area
defined as a Wooded Glen i
the LCA, although at this
location the landscape is
more of a farmland strath:
Moderate Sensitivity

The turbines are not generall
visible to road users, howev
there is a small cluster of
housing in the area; this
viewpoint represents the
impact upon the nearest

h neighbours. The turbines ar
clearly visible but do not
dominate the view; 7.5km
from the viewpoint: Medium
Magnitude

9 BUNTAIT NORTH OF
CORRIMONY

Group of houses at an
elevated location above Gle
Urquhart. The turbines are
visible on a hilltop ridge and
the viewpoint is within an
area defined as a Wooded
Glen in the LCA. Very few
visitors or hill walkers:
Moderate Sensitivity

Five turbines visible against
h an open skyline, with

extensive mountainous

wooded slopes dominating t
view. The project results in
noticeable but minor change
to the landscape, with the
turbines visible at a distance
of 7.8km: Low Magnitude

10 THE AIRD:
DOCHDARROCH TO
ABRIACHAN ROAD

i Parts of turbine blades

The Aird is an open an
exposed area defined in t

LCA as a Rocky Moorland and exposed mountain and
Plateau with Woodland. This moorland landscape, giving 4

viewpoint represents one
the few locations

Low Sensitivity

in the view. The development
region where there is a lorjgwould be scarcely visible at 3
distance view of the project: distance of 26km: Zero to

escarcely visible in an open

findiscernible change to the

Negligible

Negligible Magnitude

Table 4.1 — Visual Impact Significance




Cumulative Landscape Effects

Cumulative landscape effects can include both tieedd indirect effects on landscape
elements as a consequence of a new developmemt area, with potential impacts upon
landscape character, condition and value. Winkirtes in this part of the Highlands tend to
be located upon isolated moorland or mountain ioonaf and are mainly positioned on
Rugged Massif, Rocky Moorland Plateau or Rollindddg landscape character types, Figure
4.3. These types of landscape have a good capacéysorb wind turbine developments, as
recognised by the LCA itself, due to the elevated &olated natures of the sites. The
Millennium project is 15km to the south of the @aj and is appropriate for the landscape in
that area, and similarly the Abriachan turbine, rh5ko the north-east appears to be
appropriate for a forested moorland plateau, thuggasting that wind turbines located on
these open landscapes are quite suitable. TheufGlg@mart and Strathglass project has
limited cumulative landscape effects as the projgasolated from other windfarms in the
area, and there are no other projects located enRibcky Moorland Plateau landscape

character type in this part of the Highlands.

Figure 4.3 — Windfarm activity in the Highlands




4.2 Ecology

Section 3 of this report is the full ecological essment of the project. The turbines are to be
situated on a flat-topped spur (referred to asttinkbine spur’) lying at about 460m above sea
level in the upper catchments of Glenurquhart. Site is in a relatively open area of low
hills and valleys mostly aligned SSW-NNE with tipaisitself a northward projection from a
somewhat higher ridge. More elevated ground lee®ial kilometres to the west and at 2km
to the east.

The land uses in the area are sporting (deer stpliand trout fishing), commercial forestry,
nature conservation and stock grazing. Walkeroacasional along the track southwards to
Glen Moriston, but the main human presence in ilie telates to occasional deer-stalking
and fishing parties. The access route and thesaablte both pass through the neighbouring
Corrimony RSPB reserve which, at its southernmaserd, lies less than 500m from the
nearest turbine position. The main managementanthe reserve is the regeneration of
native Scots Pine forest, with Black Grouse paldidy in mind. The landowner of the
proposed development site has also planted 12@resobf native pine and broad-leaved trees
adjacent to the reserve, under the Woodland Managei@cheme. Around the turbine
positions there is very light autumn stocking oftleaand/or sheep but Red Deer have a
greater influence on the vegetation, being nowweded by deer fences from all of the ground

below.

The turbine positions themselves will be on operoriamd and a long (7-8km) access route
starts on improved farmland to the north and coapethrough old parkland, pinewoods and
moorland. One main river crossing is required.ve®a borrow pits would be needed,
situated along the access route on improved grasslad moorland. The cable route runs
westwards for 4-5km, at the edge of planted foyestid then on through moorland and birch

woods.

A variety of protected mammal species are presemhe area: Otter, Pine Marten, Badger,

Red Squirrel, Water Vole and bats.

There are a no sites designated for their natuneegwation interests within 10km of the site,
but the newly proposed Glen Affric to StrathcondRASlies 5km to the northwest at its

nearest point. It is proposed for Golden Eagle$ some of the adult eagles from survey
work were thought to have come from there. Othsswhe only existing site at which there
could be potential interaction with the developmerthe West Inverness-shire Lochs Special

Protection Area and Site of Special Scientific tes, designated for Black-throated Diver.




The RSPB reserve is not a designated area butriigydarly important for the number of
Black Grouse it supports. Other important birdcsg® to consider are the scarcer birds of
prey in the vicinity such as Hen Harrier, GoldergleaMerlin, Peregrine and Barn Owl and
the breeding populations of protected woodlandsbéach as Redwing and Crossbills.

Aims and Scale of Ecology Survey Work
Survey work was carried out around the Corrimonyettgoment site for a continuous period
between April 2007 and August 2008, with additiowakk up to July 2009. Information has

been gathered regarding the vegetation, mammalbiedglwith the following aims:

to produce a vegetation map of all areas around the development footprint;

to find potential roosts or resting places for protected mammals near any part of the
site.

to survey the breeding birds around all parts of the site out to about 500m;

to search for scarcer breeding raptors out to 2km from the turbine positions and upper
access route;

to search for breeding divers and Slavonian Grebes out to at least 2km from the
turbine positions and to make specific watches to observe flight patterns to and from
their breeding sites;

to gauge the extent to which important bird species might use or overfly the turbine

positions.

Fieldwork for birds covered two breeding seasors @me non-breeding season. More than
700 hours were spent in the field on bird work,d2§s on vegetation and 9 days on mammal

survey. The timing and number of hours spent aih esairvey are summarised in Table 4.2

below.
Table 4.2 Timing and hours for ecological survey work (VP = vantage point)
JIF|M|A|M|J|J| A| S| Ol N| D| Hrs| Days
Vegetation 26
Mammals 9
Main VP survey 282
Close-up VP survey 22
«»| Breeding birds 81
2| Raptor searches 160
™ "Diver searches 100
Diver specific VP 67
Winter walkover 8
Total fieldwork hours/days 720 35




Vegetation

Vegetation survey work was mainly to National Vegetin Classification (NVC) standard,
with detailed mapping mostly to sub-community lev&Vet heaths, of which most are M15
Trichophorum cespitosum-Erica tetralvet heaths (sub-communities M15a, b and c), are the
most extensive vegetation on the upper parts oitiee on peat of varying depth. There are
pockets of blanket mire on deeper peat in manytimes and larger stands on plateau areas.
The most extensive are the dry M1Tbichophorum cespitosum—Eriophorum vaginatum
blanket mire Cladonia spp.sub-community) on the turbine spur, and the wet & E#ca
tetralix-Sphagnum papillosurblanket mire $phagnum magellanicum-Andromeda polifolia

sub-community) at the centre of the turbine spur @ong the cable route.

Dry heaths are mostly small and scattered, but aviirge stand on the steeper western slopes
of the turbine spur. Basic flushing in small stoagnels is frequent on this western slope and
also elsewhere in scattered localities, whilst diktidhes are mainly found alongside runnels

and burns on peat.

The middle section of the access route passesghrihie RSPB reserve where there is semi-

mature native Scots Pine plantation and areasrolf lsolonising ungrazed dry heath. At the

western end of the cable route the steep slopes dowasnakyle are clothed in older birch

woods.

For impact assessment the NVC classes are groupeer broader habitat headings as

defined in conservation priority listings.

summarised in Table 4.3.

The mavegetation interest at Corrimony is

Table 4.3 Habitats of conservation priority at Corrimony
Conservation Broad habitat type | NVC classed included | Where an impact could occur
listing under the development
Scots Pinewood W18b, W18c Access route
S Annex 1, M1, M17a, M17b, M18a,| Turbine hardstandi
Priorit : , a, : a,| Turbine hardstanding, access
y Blanket Mire M19a, M25a route, cable route
Wet Heaths M15a, M15b, M15c, Turbine hardstanding, access
EU Annex 1 M15d, M16d route, cable route, borrow pits
Drv Heaths H10a, H10c, H10d, Access route, cable route,
y H12b, H12¢, H16, H21a | borrow pits
Upland Birch W1llc Access route, cable route
woods
UKBAP Priority | Upland flushes mgi’bM%’ Méc, M10a, Access route, cable route
Upland calcareous| 10, cg1oh Not affected
grassland




Widening of the hard running surface of the exgstinack through the RSPB reserve is
unavoidable but will mostly affect recolonised ksides rather than pristine heath or
pinewood groundflora and will allow for a secondapl of recolonisation following

resurfacing. There will be very limited loss otlet pine trees and groundflora in two areas
(where the route will have to cut across a sharpetd and where track widening is needed

on one side only).

Blanket mire has been avoided by the track andrtarbardstandings as far as possible, with
an impact only on small pockets and at the veryesdy the larger blanket mire on top of the
turbine spur. Dry heath and flushes are alse laffected by the access route and turbines.
The main semi-natural habitat loss is from wet hgabbn which 4% of the 5 turbine
hardstandings will be situated, along with mosthef new upper access route. The access
route up to the spur follows low, shallow peat @dgas far as possible, with rather species-
poor M16d vegetationHrica tetralix-Sphagnum compactwwyet heath, Juncus squarrosus-
Dicranum scopariumsub-community). About 70% of the hardstanding sreall be

encouraged to revegetate.

The cable route follows the boundary between thestoy Commission and RSPB for about
half of its length. Along this corridor the var®uire, heath and flush vegetation types are
already disturbed due to the erection of the okl dence and its subsequent removal. Where
it cuts across a corner of the RSPB reserve thike cabite would mostly follow drier M15c
wet heath vegetation on shallow peat so that angnpial effects on drainage within the
reserve are minimised. Down through the birch wsloghes the cable would follow the path

as closely as possible, but some tree clearancdistuitbance would be unavoidable.

The upper borrow pits will be mainly located on Ndl&vet heath. The excess peat from
along the access route and at the hardstandingsi¢ed there to form verges) will be used to
fill in the upper borrow pits and a section of redant track with the objective of reinstating

them as blanket mire.

Using assumptions that there will be disturbanaeezmf:

5m along the cable route;
2m either side of upgraded/new track and hardstandings on shallow peat;
10m either side on deep peat;

and that reinstated areas of wet heath and mirgalee tracksides and on the hardstandings
would become a form of dry heath, the followingskes and disturbed areas of important

vegetation types have been calculated.




Table 4.4 Quantification of important habitat losses, gains and disturbed areas

Broad habitat Area lost Area regained | Net loss/(gain)| Area disturbed
(ha) (ha) (ha) (ha)

Scots Pinewood 0.20 0.13 0.07 0.35
Blanket Mire 0.20 0.27 (0.07) 1.09
Wet Heaths 2.57 - 2.57 3.17
Dry Heaths 0.28 0.74 (0.46) 1.09
Upland Birch woods 0.02 - 0.02 0.38
Upland flushes - - - 0.02

In addition to the regained areas shown in Table 4n integral part of the development

proposal is to plant a further 50 hectares of egpime and broad-leaved trees.

Various nationally scarce, priority or decliningapt species are potentially affected by the

development at Corrimony and these are shown iteTab.

Table 4.5 Potential losses of plant species
Species National status | Occurrence at site Potential losses
. L : 30 trees, many seedlings and
Scots Pine Scarce Existing tracksides saplings (but 50ha new planting
- 0,
Juniper Priority Existing tracksides 2-3 plants, up to 17% of numbers

in survey area

- 0
Dwarf Birch Scarce Under new track route & 1-5 plants, up to 2.5% of numbers

hardstandings in survey area
Long-leaved - Possibly under new trackVery few since mostly found in
Declining
Sundew route flushes
Intermediate | Scarce, priority & Avoidable subject to careful

Beside existing hill track

Wintergreen | declining working

. .- Existing tracksides andSeveral plants, perhaps up to 5%
Petty Whin Declining under new track route of those in survey area
Heath Declining Existing tracksides 2 plants, constituting all those |n
Cudweed survey area

Mammals
Surveys for protected mammals were carried out theesummer months in 2007 and 2008,

covering the ground and watercourses out to 50@unar the turbine positions, sections of
new track, and the upgraded hill track. Where lgggading is required to the track (through
the RSPB reserve) the survey covered out to 20€mereside. Within this overall area about
half of the watercourse length was covered in lyeidwrs. A corridor out to 200-250m either
side of the cable route was surveyed in OctobeB20@ the area around the (revised) lowest

part of the access route was covered in July 2009.




The mammal surveys were essentially walkovers ef dhea, searching for a variety of
feeding signs, droppings, footprints, trails anketlly resting places, with particular attention
paid to the most suitable habitats or locationabl@ 4.6 summarises the results.

Table 4.6 Protected mammals at Corrimony

Species Summary of findings

Otter Areas of activity along at least four stretcheghef R Enrick, including

Lutra lutra holts, and more scattered signs on the Abhainnuighie Dhuibh, Allt
Drimneach and at lochs near the cable route.

Pine Marten Droppings found in various locations in the woodl&ither side of the

Martes martes lower access route, including on the track its€he dropping found on the
track higher up by the gorge section of the R Haric

Badger Several setts by the lower access route includimgia sett, with latrines

Meles meles and foraging signs in the adjacent woodland.

Wildcat No signs found.

Felis sylvestris

Red Squirrel Feeding signs found in a few places alongside tbess route through the

Sciurus vulgaris lower woodlands.

Water Vole Widely scattered presence, probably in low numtaos)g the narrow,

Arvicola terrestris upper stretches of various small burns within ey areas (at up to
450m elevation) including old signs at the edg#hefturbine spur. Two
larger concentrations of burrows were found alangerranean burns at
higher elevations beyond the mammal survey boun@dnyp to 580m).

Soprano Pipistrelle | Identified by bat detector at various points altimg access route as far up

Pipistrellus pygmaeus as the stand of mature pines near the river crgssin

Most Otter signs were 100m or more from any aspetite development, but a holt and two
lie-ups were at 30-50m. The holt is on the uppaary directly below the existing track as it
runs along the edge of the gorge. However, thpqeed access route would follow the old
track (as marked on the OS 1:25,000 map), whicddeisback some 30-40m from the edge.
Even though there would be considerable upgradeogired to the track at this point, the
gorge banks are high (about 15-20m) and disturbameéd be minimal. Two other lie-ups
are located at 35-50m from the course of the lawaaak, where lighter upgrading would be
required — these are at the bottom of a steep, abbdnk and were used only occasionally —
significant disturbance would not be expected. tMidshe signs indicated rather infrequent
use of any part of the area, and the Enrick hepeabably part of a larger territory extending
downstream. The survey area is not considerea@lsaitfor breeding dens, with the river

being too fast in the upper reaches and too distunb the lower.

Pine Martens are considered to be only transieagfng animals within the survey area, with
no suitable den sites found. Badger activity wesricted to the lower woodlands where the
closest sett was found at about 50m from the acmese, and at this distance disturbance
would not be anticipated. Scattered Red Squieetling signs indicated small numbers in the




lower woodlands, but no dreys were found in theresyiiarea. Several trees along the access
route were identified as suitable for bat roostg, fione of them will need to be touched by

machinery.

Apart from apparently disused holes beside theerofithe track between Turbines 3 and 5,
all Water Vole signs were at more than 100m from dievelopment. Resurvey of the track
route between Turbines 3 and 5 will be needed paaronstruction to check whether there
are any extant holes there and to ensure thabtlte rs micro-sited to avoid them by at least
10m. Otherwise, the only potential impacts couddiie to pollution and run-off into burns

above Water Vole activity.

Breeding birds
Sixty-five different species were reasonably thdugh be breeding within 500m of the

various components of the development, from altfierk. The numbers of possible pairs
detected during breeding bird survey work are suriz®d in Table 4.7. Of particular note
are Black Grouse (including lekking birds) and tagious EU Annex 1 and/or UK Schedule
1 species: Golden Plover, Greenshank, Barn Owlwitepand Crossbills.

Table 4.7 Numbers of likely pairs detected during breeding bird survey work in 2007 or 2008

(but Woodpigeons and Crossbills are number of individuals recorded, ducks, waders and owls include
records from all fieldwork and Black Grouse numbers are the lekking males in 2007)

[--] square brackets imply uncertain identification and/or very uncertain evidence for breeding

Species Tur-  Acc- cable| Total Species Tur-  Acc-  cable| Total
bine ess route bine ess route
area route area route
Greylag Goose 2 2 | Dunnock 8 2 10
Teal 1 1-2| 2-3 | Robin 4 8 23| 35
Mallard 1 2 3 | Redstart 3-4 3-4
Goosander 1-2 1-2 | Whinchat 1 4| 5
Red Grouse 3 3 2| 8 | Stonechat 4 7 22 22
Black Grouse 37 12 49 | Wheatear 2 2 4
Little Grebe 1 1 Blackbird 2 2
Sparrowhawk 1 1| 2 | Song Thrush 3 7 7| 17
Oystercatcher 1 1 | [Redwing] [1] [1]
Golden Plover 2-3 2-3 | Mistle Thrush 4 3| 7
Lapwing 2 1 3 | Blackcap 3 3
Snipe 9- 45 2 | 15- | Wood Warbler 3] 3
10 17
Woodcock 1 1 2 | Willow Warbler 19 35 85| 139
Curlew 2 2 | Goldcrest 2 1 3| 6
Common 1 3 1 5 | Spotted 7 7
Sandpiper Flycatcher
Greenshank 1 1 Blue Tit 8 5| 13
Redshank 1 1 | GreatTit 4 4| 8
Woodpigeon 3 4 1| 8 |CoalTit 6 9 12| 27




Cuckoo 3 6 9 | Treecreeper 4 4
Barn Owl 1 1 |Jay (11 [1]] [2]
Tawny Owl 2 2 | Jackdaw 3 3
Long-eared Owl [1] [1]] [2] | Hooded Crow 3 2| 5
Gt Sp 3-4 1 | 4-5 | Starling 2 2
Woodpecker
Skylark 31 14 14| 59 | House Sparrow 2+ 2+
Sand Martin 10+ 10+ | Chaffinch 12 47 41| 100
Swallow 1 1 | Greenfinch 1 1
House Martin 1-2 1-2 | Goldfinch 1 1
Tree Pipit 6-7 8| 14- | Siskin 7 51| 12
15
Meadow Pipit 109 109 93 311 | Lesser Redpoll 2 2 4
Grey Wagtail 1 3 4 | Crossbhill spp 2 17 1] 20
Pied Wagtail 4 1| 5 | Bullfinch 1 1
Dipper 1 1 | Reed Bunting 2-3 2-3
Wren 11 33 22| 66

Of the species recorded in the turbine area, oewers were on the open ground close to the
turbines, with the remainder being from the edgehef forestry or along the river at over
350m or more from the nearest turbine. These gpeund species are Red Grouse, Golden
Plover, Snipe, Skylark, Meadow Pipit, Stonechat Afftcatear.

In terms of the importance of the breeding numlvethin 500m of the development site
(where 1% of a geographical population is consdi@® ‘important’), the following apply at

Corrimony:

Scottish Crossbill — up to 5 pairs from RSPB records in 2004, potentially of national, UK
and global importance;

Black Grouse — 49 lekking males from RSPB records 2007, is of national and UK
importance;

Redwing — even one pair is of national and UK importance;

For several species the numbers in the above table are considered to be more than 1%
of their regional (Northern Highlands Natural Heritage Zone - NHZ) numbers: Teal, Little
Grebe, Cuckoo, Barn Owl, Long-eared Owl (assuming breeding) and Jay (assuming
breeding).

For some larger species also covered by other gwreoek, their numbers out to 2km or so
were thought to be at greater than 1% if the NH#Znbers: Greylag Goose, Goosander,
Golden Plover and Greenshank




Raptors

Merlin was the only scarcer raptor for which theras any evidence of potential breeding
within 2km of the turbines and upper access rodte/ery suitable area was located in which
a bird was seen two or three times in 2007, butim®008. RSPB staff recorded a bird
alarm-calling near there in 2009, but the obseovaivas not followed up. This site is at over
500m from the access route and over 2km from thbirtes, so no impact would be

anticipated on any breeding birds there.

Otherwise, Hen Harriers breed intermittently at entiran 2km distance, and Golden Eagles
and Peregrines at more than 5km. Commoner ragitotgiht to be breeding within 2km, but
not deliberately searched for, are Sparrowhawk {&gde F), Buzzard and Kestrel, with

perhaps two pairs of each.

Birds from the nearest territories of all thesecggewere occasionally or more regularly (Hen
Harrier, Buzzard) seen at Corrimony. In additioninature Golden Eagles were one of the
most frequent raptors observed, although they waad have been linked with breeding
territories. Apart from Sparrowhawk and Buzzarate of these raptors could be present at
Corrimony in more than 1% of their NHZ numbers. eTdéccasional adult eagle thought to
have come from the proposed Glen Affric to Strattico SPA would represent 5% of the
SPA adult numbers.

Divers

At least three Black-throated Divers were seen anheof 2007 and 2008, comprising a
territorial pair and a single bird. The pair wagséd more than 2km from the turbine
positions, making an unsuccessful nesting attem@®007 (when the eggs hatched but the
young did not survive for long) but apparently e to find a suitable nest site in 2008
when the water levels were lower. In both yeaey thpent nearly all of their time on the
breeding loch or on nearby neighbouring lochs. bath years the third bird accompanied
them at first, but was deterred by direct aggressiod was seldom seen later in the season.
From all the hours of VP watching and diver spec¥Ps (totalling over 370) there were only
five flights into or out from the general breediagea; three were of a single bird, one of two
birds (August 07) and one of three birds (July 07).

No Red-throated Divers were detected at all in 2001 singles and a pair were seen on
several occasions in 2008. They were never ckbser about 3km from the turbine positions

and did not settle to breed within the survey area.




Birds from vantage point (VP) watches

Target species for VP watches were Whooper SwaesegeBlack Grouse, divers, and all
protected raptors and waders. Table 4.8 below sanmas the number of observations of
each species from the main VP watches. Birdsstwiere taken to be those flying at 20-

100m within a risk zone drawn round the 200m rahiund each turbine position.

Table 4.8 Summary of flight detections of target species across whole survey area, &
birds at risk within 200m risk zone, from main VP watches, April 2007 to
August 2008 (112 watches in total; includes probable identifications).
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Whooper Swan  0.9% Oct-Apr 139 1 3 3 139.0 O 0%
Greylag Goose  2.7% allyear 282 6 17 1-6 470 O 0%
Pink-footed 0. Sept/Oct, 24— 0
Goose 3.6% Apr/May 92 4 274 150 23.0 0 0%
Black Grouse 5.4% all year 282 9 21 1-11 31.3 0 0%
[B)'ifl‘gr"throated 36% Apr-Aug 148 4 7 1-3 370 0O 0%
Hen Harrier 15.2% all year 282 24 24 1 11.8 8 33%
Golden Eagle 23.2% allyear 282 41 41 1 69 7 17%
Osprey 0.9% Apr-Aug 148 1 1 1 1480 O 0%
Merlin 6.2% all year 207 1 23.0 1 11%
Peregrine 5.4% all year 282 6 6 1 47.0 1 17%
Golden Plover  9.8% Mj‘ljg,h' 133 24 27 12 55 1 4%
Great Skua 1.8% M;‘gpf‘ 46 2 2 1 230 0 0%

It can be seen that the Golden Eagle was the megtidntly recorded target species overall
(more than 40 flight observations) and along wtie Golden Plover was the only species
observed more than once every 10 hours duringeés® of occurrence. Hen Harriers were
detected once every 11.8 hours, and these threeespeere the only ones observed on more
than twenty occasions. All the other species wdetected in flight less than ten times, with

Whooper Swan and Osprey only once each.

Pink-footed Goose was the most numerous in termbleofotal number of bird movements,

recorded four times in flocks of up to 150 birds.




Five of the eleven target species detected intfiigére seen at rotor blade height within the
risk zone (about 200m around the turbine positiongWwhich three were at risk just once
each (Merlin, Peregrine and Golden Plover). OnbnHHarrier and Golden eagle were

observed more frequently at risk.

Of the non-target species, only five (excluding 18Ky and Meadow Pipits) were seen on
more than 10% of watches: Hooded Crow (54%), Buk486%), Raven (20%), Kestrel

(13%) and Snipe (11%). These were also the speems most often at or above the turbine
positions, although apart from Hooded Crow with 1@®8ords there, the rest were very
infrequent — from the 304 hours of main and cloge/i® watches there were only 5 to 15

records for each of the others above the turbirséipas.

Potential impacts

The main potential impacts from an onshore windnfare habitat loss, disturbance of
mammals or birds during construction and decommésg, displacement of birds from

operational turbines and collision fatalities.

About 2.55 hectares of semi-natural vegetation elllost under development infrastructure,
mostly from EU Annex 1 and EU Annex 1 priority hi@ts. As an integral part of the
development proposal 50 hectares of native pinelaodd-leaved trees will be planted on
heathland well to the north of the turbine posisionSeveral nationally scarce, priority or
declining plants will be unavoidably lost along thecess route, either because they are
growing immediately adjacent to the existing trackare widespread within the wet heath on

the turbine spur.

Disturbance could potentially occur to various pobéd mammals and birds during
construction and decommissioning, however timingvofks and the marking out of no-go
areas for construction activities will avoid thigmn the RSPB reserve and for the mammals
and Schedule 1 breeding birds identified closeh® access route. The only significant
effects might be on the species on the turbine,smaiuding Golden Plover, and the

commoner species alongside the lower access touttéhese would be for one season only.

Bird displacement is an unavoidable impact that affect the limited number of species
breeding and foraging regularly around the turtspar. These include the Annex 1 listed

Golden Plover.




Collision risk has been calculated for four scarcaptor species, but their frequency of
occurrence at the turbine spur was not enoughuseca significant risk to any of them. The
calculated values at appropriately precautionapydance rates are summarised in Table 4.9.

Table 4.9 Summary of calculated collision risk for target raptors. Golden Eagle risk has

been split between adults and immatures in an approximate ratio of 25%:75%.
NB. these figures are subject to wide, or very wide, margins for error

Species No. of Avoidance Predicted no. Predicted Predicted no.

birds rate used fatalities per no. of years of fatalities
observed at year between  over 20 years

risk fatalities

Hen Harrier 8 99% 0.044 22.9 c.1

Golden Eagle 99% 0.021 47.6 0-1

(all birds)

Golden Eagle 99% 0.00525 1905 0-1

(adults)

GolaenEagle =y 99% 0.01575 635 0-1

(immatures)

Merlin 1 95% 0.021 47.2 0-1

Peregrine 1 95% 0.009 111.6 0-1

The actual significance of additional fatalitiegpdeds upon their effect on the population
under consideration. Simple comparisons to thenastd regional numbers of each of these
species indicate that the increases in backgrouordaiity rates would not exceed 0.5% for
any of them; it is therefore considered that theilebe negligible population effects on any
of them. About half of the adult eagles at Cormyanay have been from the Glen Affric
proposed SPA, so that the collision risk to SPAdHwwvould be half of that for adults as shown
above i.e. one every 300—-400 years. Even thougISBA population is only 20 adults, the

calculated increase in the mortality rate therss less than 0.5%, at 99% avoidance.

Assessment of significant impacts

In line with the most recent IEEM guidelines, timaf assessment of impacts classes them as
either significant or insignificant on the affectpdpulation, at a given geographical scale.
The significant impacts that remain after impaatidance and enhancement are summarised
in Table 4.10.




Table 4.10

Residual significant impacts

Receptor Importance | Impact Significance
level
Wet heaths | EU 2.57 ha direct loss and 0.97ha dshwe leading t0  Negative -
longer-term loss; additional long-term loss undéh&®|  Sijte level
new planting. Widespread & extensive in NHZ. only
Native EU priority | Minimal losses under infrastructure. ai® of 50hal Positive—
pinewood new planting; local in NHZ. District level
Juniper UK priority| 2-3 (17%) of plants lost onesibut common in wider Negative — Site
area and widespread in NHZ. level only
Dwarf Birch | GB scarce | 1-5 (up to 2.5%) of plantstlon site; patchily Negative — Site
common in wider area & widespread in central NHZlevel only
Petty Whin | GB Perhaps up to 5% of plants lost on site; widespmeadNegative — Site
declining E part of NHZ level only
Heath GB rapidly | 2 (100%) of plants lost on site; likely to be sesttd| Negative —
Cudweed declining | and local in wider area; fairly widespread in NHZ | Parish level
Golden EU One-off disturbance of 3 pairs during constatt& | Negative — Site
Plover decommissioning, and displacement of 1-2 pairsnfrdevel only
15+ pairs out to 2km and ¢.1500 in NHZ.
Snipe NHZ One-off disturbance of 7 pairs during stanction & | Negative — Site
decommissioning, and displacement of 3 pairs, frdavel only
20+ pairs out to 2km; NHZ numbers likely to belie
1000s.

Cumulative ecological impacts

SNH advised on the cumulative impacts that needdxzktaddressed within the context of the
Northern Highlands Natural Heritage Zone (NHZ). e%@ are displacement of Golden
Plovers and collision risk to Golden Eagles. TablEl shows the numbers of Golden Plovers
that might be displaced within the NHZ based on &Nektraction of figures from the

various Environmental Statements and assuming amfuss within 300m of all turbines.

Table 4.11 Numbers of Golden Plovers predicted to be, or to have been displaced within
300m of turbines at wind farms within NHZ.

Site Best case Worst case
Novar 0 0
Beinn Tharsuinn 2 4
Fairburn 7 10
Millennium 4 7
Millennium first extension 8 10
Lochluichart 6 21
Millennium Section 36 extension 0 0
Glenurquhart & Strathglass (Corrimony) 2 2
TOTALS 29 54

Based on the worst and best-case scenarios, thedin® at Corrimony are equivalent to an

increased impact of 3.8% to 7.4% respectively. évyneither scenario this represents an




approximate 0.1% rise in the number of pairs digdlawithin the NHZ, based on a total of
1,582 breeding pairs (from 1.7% to 1.8% in the {oase and from 3.3% to 3.4% in the worst-

case).

However, contrary to this, repeat surveys at thikelbium site following construction of the
initial project and the first extension have shomm significant change in the numbers of
Golden Plovers, either in total or within 300m &@0m of the turbine positions. Therefore
the assumption of total loss of Golden Plovers witBOOm would appear to be a large
overestimate and the cumulative impact of a 1.8%4843loss of Golden Plovers within the
NHZ is almost certainly very precautionary. It sseunlikely that a significant cumulative

impact would occur yet at the NHZ level.

There is only very limited data on collision risk Golden Eagles from the other wind farm

sites within the NHZ. SNH (Dingwall office) prowvad data extracted from the various
Environmental Statements and only two other sifggeared to have made a quantified
assessment of risk to Golden Eagles. One wasneglyelow (one collision every 1,200

years) and the other about twice as risky as Comym There appears to be no information at
all from Novar, the largest and oldest site. Ibysno means certain that the three sites from
which figures are available (including Corrimonygrrh a representative sample and no

realistic cumulative impact assessment can be rieadbe NHZ population.

There are only two wind farm sites approved or Stteoch near the proposed Glen Affric to
Strathconon SPA,; for one of these (Fairburn) them@gparently no figure available for eagle
collision risk; for the other (Lochluichart) a calated rate of one collision every 12.5 to 25
years relates largely or wholly to immature birdghe risk it poses to adults from the SPA is
likely to be similar in scale to that estimatedCatrrimony of one birds every 300+ years. A
significant cumulative risk to the SPA Golden Eagbeems very unlikely, which is as to be
expected since the SPA boundary is deliberateBnoied to encompass the home ranges of
the eagles within it, and territorial adult eaglesuld only rarely travel far beyond their home

ranges.

4.3 Potential disturbance to archaeology

Walkover surveys of the site and the track routeeve®nducted by the project archaeologist,
Section 4. The objectives were to identify andcdbs any known sites and to anticipate the
potential for unknown archaeology within the immnagdi environs of the site, and to assess

potential impacts. The following information resoes were used:




the National Monuments Record of Scotland (NMR8)npiled by the Royal Commission of
Ancient and Historical Monuments of Scotland (RCABMand accessed through the on-line
CANMORE databasenww.rcahms.gov.uk

the PASTMAP on-line database of sites and monumaeiritis statutory protection, also

compiled by RCAHMS and accessedwatw.rcahms.gov.uk

maps, with particular emphasis on the Ordnanceeyutv1 0,560 County Series first edition
of 1878, and % edition of 1901 (accessedwaivw.old-maps.co.ulf, and the current OS

1:25000 Explorer series maps of the area (nosfa¥iBlen Affric & Glen Moristonand 416
for Inverness, Loch Ness & Cullodeand other old maps retrieved from the Natioribrary

of Scotland (accessedwivw.nls.uk/digitallibrary/maj

The HGDL inventory atvww.historic-scotland.gov.uk/index/gardens

The archaeology assessment considered two typegoteintial impact on the Historic
Environment within the development footprint ane tsurrounding area. The first are the
direct impacts which would be physically caused on any recordetiagology or previously
unrecorded features within the development footpiihe second are thedirect impacts
particularly the degree of visual change, which Mdae caused on important archaeological

sites and historic buildings contained within thhersunding landscape.

Direct impacts
There are no substantive archaeological concemthéodirect impacts of this proposal. No

previously recorded archaeological features exishim the construction footprint. Onsite

surveys discovered almost nothing of interest amgiast that the probability of construction
work encountering buried sites or deposits is matjrdespite the lengthy stretches of ground
involved. The only exceptions are some further elets of a recently discovered post-
medieval crafting complex near the NW end of thisite interconnector cable route as it
descends towards Fasnakyle in Strathglass. Theogpedpmitigation of individual exclusion

zones for each element during construction aatiwiand plant transit should be compatible
with the project’s needs. If acceptance is confanigy the intending developer, then no

further mitigation is proposed.

A provisional recommendation is made about a dgrahd modified farmyard cottage within
the Corrimony farm complex. This is sited at a ppaint on the access route for turbine
transport where the margin for error in the neagsstearance for manoeuvre between
buildings is minimal. While it is noted that theopct team feels that this pinchpoint can be
successfully negotiated without modification or @deya to the cottage, a concern is registered

that if this proves to be wrong when tested in pca¢ a basic standing building survey is




made to record its state before any such changaused or made. However it is not felt that
the retention of the cottage is a priority, simpie need to record information about its

characteristics and architecture before thesdatés could be irretrievably lost.

Indirect impacts
There are no Historic Environment sites which woudteive shadow flicker or noise

impacts, and no statutorily designated sites or unwnts where visual impact would be
caused from the turbines. This highly unusual teful a Scottish windfarm enables this
proposal to avoid the problems usually encountereein confirming indirect impacts, and is
explained by a combination of precise project desigd a topography of upland plateaux and
ridges concealing the windfarm from the valley flevhich contain the local distribution of

these protected sites.

Conclusion
The overall verdict is that the direct and indirgapacts on the Historic Environment from

the proposed Glenurquhart & Strathglass windfarmebiggment are minimal, and therefore
the proposal is fully compatible with the HistoriEnvironment obligations within the

planning process.
4.4 Impact upon Geological and Hydrological features

An assessment of the geology and the hydrogeolofgesures of the area was conducted
with reference to maps and reports produced byBitiiessh Geological Survey, Section 5.

This identified the extent of superficial depositghe area, mainly peat and glacial till soils,
along with alluvial silt along Strath Glass and &lérquhart to the north and west of the site.
The bedrock geology in this part of the Highlarglguite uniform and is mainly metamorphic
quartz-feldspar, with a small serpentinite intrasionmediately to the north-east in Glen

Urquhart, with schist, gneiss and limestone present

The underlying rocks are made up of hard, metanusgth sediments, which have been cut
by glaciers to create ranges of rugged, irrequlaumains, then altered by the Moine Thrust
event. Throughout these uplands, the routes ofieglachave also emphasised fault
weaknesses to create long, steep-sided glens whblzidivide the mountains into a series of
distinct ranges. The Great Glen fault to the ed&orrimony is a significant boundary, and

is a major strike/slip fault that is the definingd between the older Northern Highlands to the

west, and the Grampian Highlands to the east; Eigut




Great Glen Fault

Reproduced with the permission of the British Ggiolal Survey ©NERC. All rights Reserved'

Figure 4.4 — Bedrock geology and superficial deposits

A hydrology and superficial deposits investigatiointhe turbine site has been completed,

with reference to the following resources:

Soil Survey of Scotland, 1: 50000 Scale Map nunti3er

Land Use Capability, 1:50000 Scale Map number 73.

OS 1:25000 Explorer Map number 415

River Enrick Flood Risk Assessment; Glen Urquharid Use Partnership.
The Design of Field Drainage Pipe Systems; MAFF. R45.

The Climate of the Agricultural Areas of Scotlaiit. Office.

FEH CD-ROM 1999; CEH Institute of Hydrology, Waljford.

CIRIA C521; Sustainable urban drainage — designualafor Scotland and
Northern Ireland

CIRIA C697; The SUDS Manual
The River Enrick is approximately 26km long, andgudrom the elevated landscape around
Sliabh an Ruighe Dhuibh, to join Loch Ness at Dradmochit. Annual rainfall has been
measured on the River Enrick downstream of Corriynand the average rainfall for the last
decade has been 1378mm. Although rainfall levalsthe area are moderate for the
Highlands, largely due to the rainshadow effecthef mountains to the south and west, there
have been six major flooding events in recent yeses the last two decades, and as a result

there has been a detailed assessment of floodaligskg Glen Urquhart.

Deep peat is not present at the locations chosethé&turbines, with only a thin layer of
around 0.5m present at the turbine positions amdgalhe route of the access track. The top

of the hill is fairly level and mostly clothed inedp peat of a depth of around 1m, with




clusters of bog pools, particularly in the wettentral section. The steep slope to the west
has a thinner covering of peat with occasional i of rock, and the route of the access
track has been designed to avoid areas of deep p€he main concern raised by the
hydrology assessment was to ensure that the cotistriof the roads and hardstanding areas
should encompass surface run-off treatment, andrtiiggation should incorporate buffer

zones to ensure water courses are not affected.

There is little risk of peat slide at Corrimony;ither the access track nor the hardstanding
areas have the characteristics of an area at fidlandslide. The access track will be

constructed to ensure that water cannot drainth@dnterface between superficial layers and
the bedrock. The access track to the site will Bls@ligned to ensure the track does not cut
across the slope, and the construction processewndiire that water does not drain into the

peat/rock interface, again to minimise the potémis& of peat slide.

Figure 4.5 — Nearest watercourses




4.5 Environmental impact during construction

The maximum volume of peat and topsoil that cowdddisturbed is approximately 500G,m
consisting of area taken up by the new access atadkhe hard standing areas. The carbon
content of peaty soils has been discussed by Chamhal, and for the Glenurquhart &
Strathglass assessment a figure of 0.069 tonnearbbn per cubic metre of peat has been
used; the carbon content of this volume of peastimated to be 345 tonnes. Tdéwbon
emissionfactor of grid electricity is 0.117 T/MWh, and &2MW wind turbines in this area
provides 25,000 MWh per annum; 68 MWh per day.sihia positive carbon balance of 8 T
per day, assuming a mixture of conventional germras displaced; a maximum of 44 days
of generation at average levels are required topemsate for the potential carbon released
from the soil. It should be noted that the cortam process will retain the integrity of the
soil systems to avoid release of carbon, and inhtended that all excavated peat will be
reused in other parts of the site, backfilling trerowpits to create peatbog; actual carbon

loss is predicted to be minimal.

The foundation manufacture will require approxinate 100 nt of concrete, or 140 mixer
loads. It is recognised that the production ofarete is responsible for the emission ofCO
from both the energy required and from the calgrof limestone when producing cement;
1,100 n? of concrete requires 500 T of cement, and assurhi2§T of CQ per tonnepcc
Working Group 11, pssi 625 T of CQ would be emitted. Using @O, avoidancefactor of 0.43T
CO,/MWh, the wind turbines produce 25,000 MWh per anngroviding a positive CO
balance of 10,750 T each year, or 29 T per daywnaisg a mixture of conventional
generation is displaced; 21 days of wind-poweredtgtity generation at average levels are

required to compensate for the use of concretedridundations.

There will be an increase in traffic levels durfiegndation construction and upgrading of the
access track, and during mobilisation and instalabf the turbines. This will however only
occur over a short period of time. 25 loads obitte components will be transported to site,
with up to 5 loads of components for a 500T telpgc@rane. The track and hardstanding
construction will require a maximum of 400C0*yor 8000 T, of stone, all of which will be
produced from on-site borrow pits and during theeling and excavation of the road and
foundations; this represents the maximum volumstafe that will be moved around the site.
Allowing for large vehicles with 48T per load, this equivalent to 166 loads for all track
construction work. It should be noted that th@nstwill not be delivered along public roads
or through the RSPB reserve at Corrimony.




4.6 Pollution impact during construction and maintenance

The construction activities during mobilisation andtallation of the turbines represent the
greatest risk of pollution. This may be througtergtional discharges or as the result of an
unplanned or accidental event. Measures will Bertao protect against the release of any
material with the potential to leach into the swmilwater courses. All temporary welfare

facilities will be located away from the site, withthe substation locations or adjacent

farmyards. Details of proposed pollution prevemtioeasures are included in Part 5, below.

4.7 Potential disturbance from noise

Section 6 of this report is the Environmental Hedlhpact Assessment, which addresses
potential noise effects. Wind turbine noise ismalty generated by the turbine blades along
with mechanical noise from the gearbox and generakdodern wind turbines do not have
gearboxes, minimising the tonal content of the slooutput, and due to the long distances to
neighbouring communities, the impact of noise fitthv wind turbines was predicted to be in

significant; a simplified assessment has beenezhout.

To confirm that noise levels are low, the distaneesre measured from the nearest
community, then calculations performed to showithgact upon neighbouring properties. A
cumulative assessment was conducted, with the froiseeach turbine added together.

Noise levels are normally expressed in decibelsis@&lin the environment is measured using
the dB(A) scale which includes a correction for thsponse of the human ear to noises with
different frequency content. A 1dB change in ndéseel is just perceptible, a 3dB change in
noise level is clearly perceptible and a 10dB cleaingnoise level is heard as a doubling or

halving of the perceived level.

The maximum sound levels from an Enercon E70 oE&PBwer MM82 wind turbine is 104
dB(A) at a wind speed of 10 fhswith this value decreasing with distance from tinévine
and with atmospheric absorption. Table 4.12 shibwgredicted impact at neighbours to the
Glenurquhart & Strathglass project, along with oteevironmental noise levels. It can be
seen that noise levels from the site have diminisieeless than 10dB(A), and clearly the

project will not be heard by residents of the neacemmunities.




Source/Activity Indicative noise level dB (A)
Threshold of hearing 0
Gle'nurquhart & Strathglass <10
project

Rural night-time background 20-40
Quiet bedroom 35
Busy road at 5km 35-45
Car at 65 km/h at 100m 55
Busy general office 60
Conversation 60
Truck at 50kmh at 100m 65
City traffic 90
Pneumatic drill at 7m 95

Jet aircraft at 250m 105
Threshold of pain 140

Table 4.12 — Indicative noise levels in the environment

The Planning Advice Note on Renewable Energy Teldyms, PAN 45, provides
information on noise from wind turbines. Paragréphstates: "Well designed wind turbines
are generally quiet in operation". The documergsgon to discuss the sources of noise and
the effects of increasing wind speed on wind tugbinise and background noise. It notes that
the report The Assessment and Rating of Noise from Wind Fagng.r-o7 describes a
framework for the measurement of wind farm noigse] gives indicative noise levels that

offer protection to windfarm neighbours.

The rolling nature of the countryside at Corrima@mgd the distances between the turbines and
neighbours are important considerations; the effettdistance and barrier attenuation from
the landscape are significant. The windfarm isated over 3.6km from the nearest
neighbours at Tomich, and accordingly a simpliesgdessment is sufficient; the Glenurquhart
& Strathglass project is well within recommendedrsblevels.




4.8 Potential disturbance from shadow flicker

Under certain combinations of position, time ang,dae sun may pass behind the rotor of a
wind turbine and cast a shadow over neighbourioggnties. This would normally occur in
late evening or early morning when the sun is at &evations. When the wind turbine
blades rotate the shadow appears to flick on afdcoating an effect known as shadow
flicker, and is noticeable only in buildings wherewed through narrow window openings.
Planning advice note PAN45 recommends 10 rotor eiamseparation between the wind
turbines and the nearby dwellings to avoid shadawsamce, and the Glenurquhart &
Strathglass project fully achieves this recommeandaat all locations by a large margin; 10
rotor diameters is a maximum of 820m, and the rstareighbours are over 3.6km from the

turbines.

It has been suggested that shadow flicker from viurtdines can have an influence upon

individuals susceptible to photosensitive epilep&pilepsy Scotland indicate that television

is the most commonly reported trigger of seizuneghotosensitive people, and that flickering

sunlight through trees or strobe lighting are d@iggpers. The flash rates reported to produce
seizures are between 12 and 24 flashes per sekapdafd from a three bladed wind turbine

this would require rotation at 240 to 480 rpm, faeater than any grid-connected wind

turbine, and approaching the speed of helicoptatdd; the maximum rotational speed of the
Glenurquhart & Strathglass turbine is 20 rpm, anmoteaver there are no locations in the

vicinity of the project from where shadow flickesudd be experienced.

4.9 Potential radiocommunications interference

Wind turbine blades can effect radar systems, &g ¢hn reflect electromagnetic radiation in
such a way that a reflected signal interferes wiith original signal as it arrives at the
receiver, causing the received signal to becomertisl. Due to complex landforms and the
intervening landscape the turbines cannot be sgdhebradar systems at Inverness Airport,

and the project is outwith the Highland Scotlanditary low-fly zone.

Electromagnetic interference may also occur if andwiturbine is close to a radio
communications service. OFCOM have been consalteldthere are no telecommunications,

radio or television systems or transmission paihbe area; impact is negligible.




5  Environmental management and proposed mitigation

This assessment has described a proposal to egogth windfarm on isolated moorland
between Cannich and Drumnadrochit to the nortmeéidness, together with an summary of
the related activities. This part of the reporsaées proposed environmental practices and

mitigative measures.
5.1 Visual impact mitigation

To manage the visual impact of the developmentyas decided that turbines should be
located well away from neighbouring communitieswés also decided that the access track
should follow existing tracks through the farm adr@mony, along the River Enrick and up
to the hill itself. Similarly it was decided thtte project switchgear building should fit in

with the surroundings, be located off the hill @le$igned to match adjacent farm buildings.

The planning advice note on Renewable Energy Tdobgres, PAN 45, states “Turbines in
wind farms are likely to be tall, frequently locdten open land, and therefore likely to be
highly visible” and “It will normally be unrealigtito seek to conceal them. Developers
should seek to ensure that through good sitingdesign, landscape and visual impacts are
limited and appropriate to the location”, and “Adtlgh wind farms may be complex, they
should not appear confusing in relation to the ati@r of the landscape. Ideally they should

be separate from surrounding features to creata@esimage”.

It is believed that this wind project achieves thasns by ensuring that the turbines appear as
a compact group, providing a sculptural featurghe landscape, and that this sculptural
image has been enhanced by ensuring that the ateeks and cables are not visible; the
project design fully meets the recommendationgdisvithin the SNH Landscape Character

Assessment report, and no further visual impaadgatibn should be necessary.

5.2 Ecological impact mitigation

Vegetation

The new track has been routed so as to minimisere@irse crossings and the track,
hardstandings and borrow pits are sited so as daldlanket mire as far as possible. The
main losses are therefore from wet heath on shalgweat and from improved grassland.

Micro-siting of turbine hardstandings and the upaecess route may enable a reduction in




the number of Dwarf Birch plants that are lost.teAtpts will also be made to reduce losses
of all the species in Table 4.10 by transplantimgl geed collection (Petty Whin, Heath
Cudweed). Because the outcome of these measurss isicertain they have not been

counted as avoided impacts.

Mammals

One borrow pit has been relocated to keep congtruetctivity there a distance of 50m or
more away from an Otter holt. Where the track ramgss than 50m from Otter holts and lie-
ups and Badger setts, the working area alongsitidevmarked out to prevent encroachment
by construction activities and personnel. Theatmn of the old Water Vole burrows close to
the track between Turbines 3 and 5 will be surveggain prior to construction and a buffer
zone of 10m placed around all burrows found. Traekt will be micro-sited to avoid this

buffer zone and to avoid the downstream flush \agg®t, which is most suitable for foraging.

Where the track passes within about 25m of thestse@table for roosting bats, a restriction
on working with bright lights and heavy machinestween dusk and dawn would avoid any
potential impact. It is assumed that appropriat@dking methods and procedures will be
agreed and adopted so that watercourse contammnatam insignificant risk.

Birds

The main impact avoidance measures are restrictonghe timing and proximity of

construction activities near to protected breediimds and to lekking Black Grouse:

No construction activities in the RSPB reserve within 1km of any lek site, from
February to July;

No heavy site traffic through the RSPB reserve fidarch to May;

Light site traffic through the reserve between Maand May restricted to the hours of
09:00 to 18:00

With the exception of one—two cars/vans per dasii@ workers, light site traffic through
the RSPB reserve in February, June and July as&tnated to the hours of 09:00 to 18:00;
Speed limit of 20mph for all site traffic througietRSPB reserve;

No work within 200m of an active Barn Owl nest;

No work within 150m of an active Redwing nest;

No track upgrading within 100m, and no tree cleaeawithin 150m of active Crossbill

nests.




5.3 Pollution avoidance

The construction of the access track and the arehardstanding has the highest likelihood
of pollution, and SEPA’s Pollution Prevention Gudides PPG1, PPG5, PPG6, PPG8 and
PPG21 have been adopted by the project. To cothbgbotential risk of run-off from the

track, it is proposed that the mechanisms usedotwstouct Sustainable Urban Drainage
systems be adopted, using a permeable surfaceeoacttess track to allow water to pass
through the upper layer, along with filter stripgdabunds of vegetated land to provide

filtering and flow attenuation of water run-off.

The construction of wind turbine foundations invedvpouring fresh concrete. The nearest
watercourses are the burns feeding into River Enapproximately 200m from the turbine

site; to reduce the risk of pollution run-off itpsoposed that all concrete will be brought onto
site as a dry mix to minimise the risk of spillleaning of shutters and the washing of

equipment will only be done away from the site.

To minimise risk of pollution from oils and fuelsighg project construction, all work will be
to COSHH regulations and any machinery, equipmegbaostruction material will be located
on areas of hardstanding away from water coursesy. waste will be transported away from
the work area and disposed of using standard vhastéling procedures. Refuelling activities
for construction vehicles and equipment will betnieged to bunded and contained areas of
hard standing at fuel storage areas adjacent teubstation locations to restrict the potential
for contamination of land; any spills would be ained during fuel transfer, and a store of

absorbent material will be provided.
5.4 Mitigation of noise disturbance and shadow flicker nuisance

The site has been designed to ensure that the tunbihes are well away from towns,
villages and individual properties, ensuring thatse is reduced to the levels much lower
than that recommended by PAN45 and ETSU-R-97. dis&ances to neighbours, elevated
landscape and the extensive forestry around neighigbcommunities all act to attenuate and
reduce sound from the turbines. The site locadlen ensures that the turbines are positioned
much more than ten rotor diameters from neighbolul$y achieving the shadow flicker

recommendations of PAN45; there is no risk of skaoopact.




5.5 Construction and Transportation impact mitigation

There will be construction noise during the road #&wundation manufacture, mainly from
lorries delivering stone and concrete over a sintimgoeriod outwith the restricted times
listed in table 5.1; no blasting of rock will becessary. The community and authorities will
be consulted about suitable times for lorry movenamd a construction schedule will be

published.

Before any wind turbine components are transpdudegite, the project owners and designers
will consult with the Scottish Government, Highla@buncil Roads Department and the
Police to ensure acceptability of the routes te.siExisting public road culverts, bridges,
verges and street furniture have been surveyethdoproject developers, with more detailed

assessment completed nearer the time of constnuctio

A schedule of loads and a timetable will be preppaned circulated prior to delivery, and road
warning signs and lights will be located at allam®f roadworks. Any items such as fence
posts and road signs that have been temporarilyovedh will be re-erected following

transportation. The local community and all aféecheighbours will be notified in advance

of transportation.




6 Conclusions

Development of a wind energy industry is predictedhave significant economic and
environmental benefits for Scotland. With Highlaf@buncil strongly committed to
encouraging local and community renewable energyeldpments, it is felt that the
Glenurquhart & Strathglass project is particuladgpropriate and relevant to the socio-

economic development of this part of the Highlands.

Although the turbines are manufactured abroad,ethvell be additional design, civil and
electrical engineering requirements, approaching tnird of the total project costs. The
development team will ensure that much if not dlltlms work is completed by local
organisations. New long term employment opporiesitvill also arise from the project, with

local support necessary for the long term operadiwh maintenance of the site.

This assessment has described a project to imssaall wind farm on an elevated landscape
in the highlands south of Inverness. A full rangke environmental studies has been
completed, with emphasis on visual impact, impgmiruhabitats, potential disturbance to
birds, impact on archaeology, potential nuisangegich upon neighbours and pollution issues.
Life-cycle analysis of the development has congdehe location, the sustainability of the
project and the type and size of wind turbinesdonstalled. The study has further addressed

the environmental and socio-economic benefits efpitoject.

The visual impact upon the landscape has beendsmesi and the preliminary design is a
simple cluster of five machines. Although any werergy project involving modern wind
turbines will be seen from the surrounding aree, itistallation of wind turbines at this

location would only have very limited impact on ihemediate isolated surroundings.

This project has been designed to provide a comalgrwiable wind energy development,
with strong local economic benefits. The local commity will own the development and will
ensure, as far as possible, that most if not allpitoject revenue is retained within the area.
Constructing the Glenurquhart & Strathglass Winekrigg Project gives a positive message
on the importance of renewable energy to this parthe Highlands, demonstrating the

significant benefits of local ownership.
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