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NON-TECHNICAL SUMMARY

INTRODUCTION

Scope

ESB Wind Development, which is a wholly-owned independent subsidiary company of
Electricity Supply Board (ESB), and Coillte are planning to jointly develop Castlepook
Wind Energy Project at a site in the townlands of Castlepook North and Carker North in
the Ballyhoura Mountains in northeast Co. Cork.

The wind farm will comprise 14 wind turbines, which will be used to harness the natural
energy of the wind to generate electricity.

An application for a similar development comprising 12 turbines was granted planning
permission (Ref. No. N/03/2263) by Cork County Council in June 2003. Following an
appeal, An Bord Pleandla granted planning permission (Ref. PL 04.205173) for the
development in April 2004. The nature of the permission granted was such that the
permission remains in place despite the development not having commenced and
substantial works not having been completed within five years of the grant of permission.

This application differs from the approved development in terms of the number of turbines
(increased from 12 to 14) and turbine size (maximum overall dimension from ground to
blade tip increased from 110 metres (m) to 126 m). The latter change reflects the
technological advances that have occurred in the interim in wind turbine design.

An examination of the likely significant impacts of the project on the environment was
carried out and the results are presented in this Environmental Impact Statement (EIS).
The conclusions of the EIS are contained in this Non-Technical Summary.

Background

Ireland has one of the best wind resources in the world but its exploitation has lagged
developments elsewhere in Europe.

As of July 2010, approximately 1,750 megawatts (MW) of wind energy capacity had been
connected to the national Electricity Network. The Government's target for gross
electricity from renewable sources is 40% by 2020. This national target is estimated to be
equivalent to about 5,800 MW of installed renewable capacity, indicating that significant
further development of renewables is required, with the majority of this being accounted
for by wind energy.

It is clear that there is strong support at multiple levels for the development of renewable
sources of energy, such as will result from the proposed development at Castlepook.

Renewable sources of energy, such as will result from the Castlepook Wind Farm, offer
sustainable alternatives to dependency on fossil fuels, a means of reducing harmful
greenhouse emissions and opportunities to reduce reliance on imported fuels. For these
reasons, Irish and European policy supports the increased use of renewable energy.

Delays to date in advancing the permitted development at Castlepook have arisen from
the unavailability of a connection to the national Electricity Network for export of the
electricity generated.
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THE PROJECT

The Site

The site is located on Coillte lands in the Ballyhoura Mountain range. The Ballyhouras
form the western foothills of the Galtee Mountains and straddle the border of Co. Cork
and Co. Limerick. However, the full development is located within Co. Cork.

Charleville lies approximately 10 km to the northwest, Buttevant 10 km to the southwest,
Doneraile 9 km to the south and Kilfinnane 10 km to the northeast. The N20 National
Primary Route and the Dublin/Cork railway line run 7 km to the west and the N73 National
Secondary Route passes 9 km to the southeast, with access to the site area via regional
and minor roads.

All of the development will take place within the Coillte estate. The overall area of Coillte
lands at Ballyhoura is approximately 4,440 hectares (ha) with the footprint of the
development occupying about 16.5 ha of this. This is equivalent to approximately 0.3% of
the overall lands.

The site at Castlepook is accessed by taking the N73 Mitchelstown — Mallow road to
Clogher Cross. From here, the route turns northwards following the L 1329-33 local road
(Ballyguyroe Road) to Ballintlea Bridge. From here a left turn onto the L 5554-0 at its
junction with the L 1329-33 leads to Ballintlea South, from where Forest Gate M13
provides entry to Coillte lands with forest roads providing direct access to the site.

The development site is not part of any designated site for nature conservation. The
Ballyhoura Mountains candidate Special Area of Conservation (SAC) occurs immediately
north of the site and its interest arises from the presence of wet heath, dry heath and
blanket bog.

Project Output & Design

The proposed development will comprise 14 wind turbines. The proposal includes wind
turbine transformers and turbine hardstands at each turbine location, upgrading of
existing tracks within the site and construction of some new access tracks, an Electrical
Transformer Station containing a Control Building and Substation, underground electrical
cables linking the turbines with the Control Building, underground communication cables,
anemometer masts and all related site works and ancillary development.

The wind turbines will have a maximum overall dimension of 126 m from ground level to
tip of turbine blade in its fully upright position. This will likely comprise a turbine tower of
80 m and turbine blades of up to 46 m length. The latter represents an increase of 16 m
in overall height compared to the approved development at Castlepook.

In line with recognised best practice, all turbines will be located a minimum of 500 m from
dwellings outside the site.

The basis of wind turbine operation is as follows:
e A yaw mechanism turns the turbines so that they face the wind.
e The blades of the turbine rotate at a rate of once every 3 — 5 seconds.

e The rotation of the blades rotates a generator within a nacelle (housing) located at the
turbine hub to produce the electrical power output.

e The electricity generated is fed via underground cables to electrical transformers
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where it is transformed to a higher voltage for supply to the national Electricity
Network.

Sensors are used to monitor wind direction and the tower head is turned to line up with
the wind. Power is controlled automatically as wind speed varies and the turbines are
stopped at very high wind speeds to protect them from damage.

The wind turbines will be selected from a range of models that have been demonstrated
successfully throughout Europe and certified to the highest standard. The contract to
supply and construct the wind farm will be open to international competition. Because
sizes of wind turbines are particular to the design of individual manufacturers, the exact
make and model of the turbines cannot be specified at this stage without prejudice or
favour to a particular manufacturer. However, with the rated electrical output of each
turbine expected to be in the range 2,000 — 3,000 kilowatts (kW), the overall rating is
expected to be in the range 28 — 42 MW. The result of the tendering process will be the
award of a contract for a particular model of wind turbine.

Construction will principally involve the following:

e Provision of unbound turbine access tracks and cranepads and excavation and
construction of reinforced concrete bases with cast-in steel foundation sections for
towers.

e Erection by crane of the pre-fabricated turbine towers and installation of turbines and
rotor blades.

e Construction of an Electrical Transformer Station containing a Control Building and
Substation and installation of underground ducts and cabling from each turbine to it.

Being Coillte forestry lands, there is a significant network of forest access tracks within
the site. Much of these will be incorporated in the project and they will only require
upgrading. There is a minimal requirement for additional tracks.

The most significant requirement for materials for the project is for crushed stone for
construction of tracks and this will be partly sourced from material excavated from turbine
foundations. The remaining material may be sourced from an on-site borrow pit or by
importing suitable material from off site. The use of borrow pits within the site minimises
the traffic on the public road usually associated with a development of this type and
eliminates a significant portion of it.

It is expected that the project will generate more than 100,000,000 kWh (units) of
electricity per annum.

A connection will be necessary for supply of power from the site to the national Electricity
Network. However, the developer has no role in selecting the location or method of that
connection and hence it does not form part of this project.

Alternatives

In the short - medium term at least, current and future demand for electricity generation
capacity in Ireland will remain predominantly supplied by fossil fuel plants. However,
renewable and alternative sources of power will play an increasingly important role in
meeting power needs in the future and in Ireland wind energy currently represents by far
the most significant viable option for electricity generation from renewables.

The extent to which alternative sites have been examined is evident in Castlepook being
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one of more than 20 sites throughout Ireland for which planning applications for wind farm
development have been made by ESB’s wind power companies. Further to that, Coillte
has a number of joint venture wind farm projects and approximately 20% of the current
installed capacity of renewable wind generation in Ireland is on lands formerly owned by
or currently leased from Coillte.

A wind farm development at Castlepook has been determined as being viable. Amongst
the factors that determine the suitability of this site are wind speed, favourable ground
conditions for civil engineering construction, minimum interference with established land
uses and the acceptable levels of environmental impacts. Furthermore, the site has no
nature conservation designations, either European or National, and had been managed
by Coillte as an area for commercial timber production up to this point.

Cork County Council’s previous grant of planning permission for a wind farm development
at Castlepook indicated that from a planning perspective the site is suitable for such a
project.

The proposed layout was developed taking on board the various constraints in the
technical, planning, commercial and environmental aspects of the proposal. Significant
amongst these constraints were the provision of a 500 m exclusion zone around an area
where a pair of hen harriers bred within the site in 2008-09 and the application of
development free corridors centred on communications links associated with the
telecommunications mast lying immediately north of the site.

The proposal represents the most sympathetic arrangement possible for a wind energy
development at the site.

Policy Context

Over the past decade energy and environment policies have been adopted and realigned
to reflect new concerns at national and international levels, to address the new realities in
these areas and provide a focus for future actions.

There is strong support for renewable energy development at European and national
levels.

The development of renewable energy, including energy from wind, is a central aim of
energy policy at European level. The 2009 EU directive on renewable energies requires
the share of renewable energies in the bloc's energy mix to reach 20% by 2020. Ireland’s
2005 share of renewables at 3.1% is required to increase to 16% by 2020.

Ireland’s target under Kyoto is to limit a group of six greenhouse gases to 13% above
1990 levels in the period 2008 — 2012. The Government's commitment to develop
renewable sources of energy is a core element of Ireland’s Climate Change Strategy.

Sustainability is at the heart of Government’s energy policy objectives and the Energy
White Paper in 2007 outlined the challenge of creating a sustainable energy future for
Ireland. The underpinning Strategic Goals include accelerating the growth of renewable
energy sources. The following key targets with regard to renewable electricity were set:

e 15% of Ireland’s gross electricity consumption from renewable sources to be achieved
by 2010.

e 40% of Ireland’s gross electricity from renewable sources to be achieved by 2020.

The latter renewable penetration target for 2020 is estimated to be equivalent to about
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5,800 MW of installed renewable capacity, with about 1,750 MW of wind energy capacity
having been connected in Ireland as of July 2010.

The County Cork County Development Plan 2009 is the framework document for guiding
and controlling future developments in the county. It is evident that there is a presumption
in favour of wind farm developments.

SIGNIFICANT IMPACTS OF THE DEVELOPMENT

The possible impacts of the development were examined. This was done by assessing
the environment in terms of the existing conditions, the impact of the proposed
development and the measures taken to mitigate these impacts.

Human Beings
The proposed development will lead to employment during the construction stage.

The project will involve a capital investment of about €60M and positive impacts are
expected as regards input to the local economy. This will particularly arise during the
construction phase when there will be requirements for plant and machinery and for
construction materials. In the longer term there will an ongoing requirement for
maintenance support, services and equipment.

The payment of local authority rates to Cork County Council will provide indirect long-term
benefit for the broader community.

All relevant health and safety legislation will be adhered to during all stages of the project
from construction through to decommissioning. Extensive operational experience has
shown that the health and safety record of wind turbines is exceptionally high, being
better in most instances than other forms of electricity production. The basic technology
to be employed in the project is well understood and is in an advanced state of
development. It has been used successfully in many equivalent projects both nationally
and internationally. There are no implications for health and safety.

Surveys both in Ireland and elsewhere of public attitudes show consistent, strong support
for renewable energy in general and for wind power in particular.

Wind turbines, as with trees or any other tall structure, can cast long shadows when the
sun is shining and is low in the sky. If the sun is behind the rotor of a turbine a shadow
that flicks on and off could be created through windows of nearby houses as the blades
rotate.

This phenomenon is known as the shadow flicker effect. However, it is commonly
acknowledged that it does not arise at distances of greater than ten turbine rotor blade
diameters (900 m in this instance) from the turbines. At Castlepook, distances from the
turbines to the nearest dwellings outside the site are greatly in excess of this, thereby
ensuring that there is no potential shadow flicker occurrence. The absence of dwellings in
the vicinity of the development ensures that this phenomenon will not arise.

Noise

Construction works that could give rise to off-site noise will effectively be limited to earth
moving, excavating and concreting. Noise levels resulting from construction of the wind
farm were calculated for various distances from the site and it was concluded that noise
levels will be well within the limits commonly imposed for construction sites.
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Measurement of ambient noise conditions at the site and in the surrounding area that was
undertaken for the planning application for the approved Castlepook Wind Farm was
updated with new monitoring. Noise resulting from the operation of the wind turbines was
predicted for a range of wind speeds using computerised modelling and was assessed in
the context of recognised target noise levels derived from the measurements of ambient
conditions. It was calculated that noise levels attributable to the turbines will be below
target noise levels and there will be no discernible impact.

There is an increase in turbine noise level as wind speed increases. However, ambient
noise, the noise from wind in nearby trees and hedgerows, around buildings and over
local topography, also increases with wind speed, but at a faster rate. Thus, noise from
the turbines will be completely masked by ambient noise, particularly at high wind
speeds. Ambient noise is low in calm conditions with wind speeds of 0 — 4 m/s and
turbine noise could be more discernible. However, the turbines are not in operation in
these conditions.

Distances from the turbines to the nearest dwellings outside the site are such as to
ensure that noise impacts of significance will not arise from either construction or
operation of the wind farm. Guidance on noise impacts indicates that, in general, noise is
unlikely to be a significant problem where the distance from the nearest turbine to any
noise sensitive property is more than 500 m, as is the case at Castlepook.

Ecology

The site consists almost entirely of planted coniferous forest plantations or recently felled
forests. The plantations are predominantly in the second rotation phase, although some
first rotation mature stands occur. A secondary habitat associated with the plantations is
the unbound forest tracks. The development area is not part of any designated site for
nature conservation. The Ballyhoura Mountains candidate Special Area of Conservation
(cSAC), which is designated because of the presence of wet heath, dry heath and blanket
bog occurs immediately north of the site.

The planted coniferous forest at the site is of low conservation value from a habitat and
flora perspective, and the former bog / heath habitats on which the trees are planted are
significantly modified due to the forestry operations since the 1960s. No rare or protected
plant species are known from the site or would be expected therein. The loss of relatively
small amounts of coniferous plantation forest habitat is not considered a significant
adverse ecological impact since it is frequently occurring and is of low conservation value.
Observations at other wind farm developments located in areas of blanket bog type
habitat suggest that areas of excavated peat around turbine bases and along roads
quickly become colonised by a range of rushes and grasses. These re-vegetated areas,
while always of low intrinsic value, can provide useful habitat for small birds.

The mammalian fauna associated with the site is typical of conifer forests. The
development would not be expected to have any significant adverse impacts on the
various mammal species that inhabit the site and surrounding areas. All the species
recorded, or considered likely to occur, would be expected to continue to be found in the
area after the turbines are constructed. The site has low potential for roosting bats as
there are no buildings and most of the conifer trees on site are recent second rotation.

The Castlepook site is within an area of importance for hen harriers and the site itself is
used for both nesting and foraging purposes. A full survey for nesting hen harriers was
carried out in 2009 and over the 2009 / 2010 winter period with the methodology followed
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being as recommended by the National Parks & Wildlife Service. Hen harrier surveys at
the site were previously carried out in 2003 and 2004, although forestry conditions have
changed significantly since then. Some of the other bird species that occur within the site
and in the areas that adjoin the site, such as kestrel, grasshopper warbler and linnet, are
of medium conservation importance.

As is normal for most hen harrier sightings anywhere and almost always when hunting,
harriers flights during the survey were largely at under 10 m height and on most
occasions were below 5 m. It was considered that harriers tended not to use the site to
pass over on their way elsewhere, but rather they actively entered the site to forage. One
pair bred within the site in 2008-09 and birds from several other pairs utilised the site for
foraging.

At present, parts of the site provide good potential for nesting and foraging activities by
harriers by way of pre-thicket second rotation forests. Much of the surrounding habitat is
currently optimum for hen harriers, with a mosaic of forestry at various ages, some
unplanted blanket bog and heath, and some marginal farmland.

Large areas of the site will enter the closed canopy phase during the coming 10 years
and the ecological value of the site will decline markedly. The same will occur in many
other areas of the Ballyhoura Mountains.

In recognition of this, a Management Plan has been prepared for the site for the lifetime of
the wind farm project to ensure the availability of substantial areas of optimum foraging
habitat for the local hen harrier population. It will entail part of the site comprising more
than 323 ha being managed for the benefit of harriers. While focused on the hen harrier,
which is the species of highest conservation importance in the area, the Plan will also
enhance the biodiversity of the site. From the perspective of habitats, the Plan involves
the restoration of a 8 ha area of heath habitat, which is now a relatively scarce habitat in
the Ballyhoura Mountains. In addition, the Plan involves the introduction of some native
woodland to the site.

With the implementation of this Management Plan, it is considered that a net positive
ecological impact will accrue from the project.

Landscape

The Ballyhoura Mountains rise from the lower lying and gently undulating landscape of
north Co. Cork and south Co. Limerick, forming a significant backdrop to these lowlands.
To the northeast, a series of scattered hills link the Ballyhoura Mountains to the higher
Galtee mountain range.

The main views of the wind farm occur from a principal visual zone to the south,
southeast and southwest of the site. In clear weather conditions the majority of open
views of the wind farm occur at a distance of 5-10 km from the site, particularly to the
south of the Ballyhoura Mountain range. These views occur from an area of agricultural
lowland containing scattered settlement and small towns. The turbines will be seen in the
context of existing views towards the Ballyhoura Mountains. Where there are open views,
the sense of remoteness associated with the views of distant mountains will be reduced.
However, the mountains are used extensively for commercial forestry and more recently
for recreational purposes and therefore they do not represent a pristine landscape.

The main visual impact is on views from minor and regional roads in the principal visual
zone. Views of the wind farm are generally partial and intermittent due to the screening
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nature of the mature roadside and hedgerow vegetation in this area.

In most views the turbines will be mainly seen against the skyline. Thus, weather
conditions will have a significant influence on visibility. In rainy or misty conditions, which
prevail for a considerable amount of the time, the wind farm may be largely
indistinguishable from the general backdrop.

Outside of this zone, distant views of the wind farm are possible from the north and
northwest. However, due to the effects of distance, the visibility of only the tips of the
turbine blades and the screening effects of local topography and vegetation, the visual
impact on these areas is negligible or slight.

Charleville is the largest town within 10 km of the wind farm site and, while the turbines
will not be openly visible from within the town, there is a slight visual impact on views from
the southern part of the town. From Buttevant the turbines are viewed in the distance and
the impact is moderate, with the turbines not being openly visible from within the town.
This is also the case at the centre of Doneraile, although at higher locations all turbines
would be seen on the skyline. The visual impact on such views would be moderate, but
the landscape impact would be slightly higher due to diminished sense of remoteness
associated with views of the mountains. There would be distant views of the wind farm
from parts of Kildorrery but there are no known views from Ardpatrick, Kilmallock or
Kilfinnane.

On the N20 the wind farm will be visible over a length of 2 km south of Charleville and
again intermittently for approximately 2 km north of Buttevant. There will be intermittent
views of the wind farm from the N73 over a length of 2 km west of Kildorrery.

On regional roads there will be intermittent views at distances of approximately 6 km from
the site. The turbines will be seen on the skyline, but from this distance the impact is low.
The majority of open views from county roads occur from within the principal visual zone.
Views outside of the principal visual zone will be intermittent owing to localised undulating
topography and vegetation.

There is little difference between the visual impact of the approved Castlepook Wind
Farm and the current proposal. The greater number of wind turbines and their larger
overall dimensions are not sufficiently significant to make them considerably more visible
than the approved development.

Air & Climate

Having no environmental emissions to atmosphere, Castlepook Wind Farm will have no
direct impact on air quality in the area.

It is expected that the Castlepook Wind Farm will generate more than 100,000,000 kWh
of electricity per annum without leading to additional emissions of sulphur dioxide (SO2)
or nitrogen oxides (NOx), long-range atmospheric transport of which can contribute to
regional problems of acidification and eutrophication of soils and waters and to air
pollution over a wide area. The Government has international obligations regarding
reduction of carbon dioxide (CO2) emissions, which is the primary greenhouse gas
associated with global warming and whose emissions will also be avoided by this
development.

The development of renewable energy and, particularly in Ireland, wind energy with zero
emissions is seen as an essential element in achieving reductions in environmental
emissions, while allowing continuing economic expansion.
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The primary air quality issue related to construction is dust. However, all residences are
at such a significant distance that none will likely be affected by dust from the site
construction works.

Geology & Soils
There are no recorded geological heritage areas within the site or its immediate environs.

The general geological succession at the site comprises Peaty Topsoil (maximum depth
of ‘soft’ ground is 300 mm), Cohesive Soil (silts and clay, possible residual soils, depth
varies up to > 5 m) and Bedrock (red sandstone).

A preliminary geotechnical investigation was carried out in connection with the approved
development at Castlepook. This was updated to reflect the current proposals by a further
more detailed investigation that included trial pit excavations, which was carried out in
July 2010. There is a general uniformity in ground conditions at the site with little overall
variation and no evidence of incipient instability or potential future instability.

The investigation concluded that there is shallow peaty topsoil at the site and that the
overburden materials immediately below ground level are firm to stiff silts and clays. Site
gradients are relatively low, with the exception of a few localised areas remote from the
proposed locations of the turbines and the Electrical Transformer Station.

Ground and topographical conditions are very favourable for civil engineering
construction and there are no obvious constraints to the safe development of a wind farm
at this site. The volumes of materials to be excavated are not significant in terms of
earthworks operations.

A peat slip hazard assessment, which considered a total of 15 risk factors, was
undertaken for the various locations within the site. Six different risk ratings outlining the
risk of a peat slip occurring were possible and the results for all 14 turbines and the
Electrical Transformer Station were in the “negligible” risk rating range. Adjusted risk
scores / ratings reflecting the implementation of construction mitigation measures lead to
all results being in the “not applicable” risk rating range. It concluded that there is no
potential future instability that could be triggered by wind farm construction activities.

Water

The site is located within the South West River Basin District (SWRBD) with surface
water from the site being directed to minor streams that eventually join with the Awbeg
river, which joins the Blackwater river downstream of Castletownroche and enters the sea
at Youghal.

Potential impacts apply primarily during construction as flow paths are interrupted or are
redirected. While an increase in run-off following rainfall will occur, the extent of the lands
at the site that will be impacted by the development is so small relative to the total land
area that this is not considered significant.

Potential alteration to the hydrology of the site could arise from tree felling, construction of
turbine foundations, access tracks and cranepads, and drainage infrastructure. However,
the drainage regime at the site is already a modified one and the historic commercial
planting of coniferous forestry at Castlepook has modified the hydrology of the site.

Disturbance of vegetation cover during construction could potentially lead to short-term
generation of high suspended sediment loads in streams draining the area. Specific
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mitigation measures such as silt traps will be employed to minimise the impacts to
receiving waters.

The wind farm site is located in two adjacent surface waterbodies under the Water
Framework Directive (WFD) system. The WFD objectives for these are to protect the
status and restore status by the year 2021. In neither case should Castlepook Wind Farm
contribute any additional significant pressure to these waterbodies, nor cause any further
deterioration in their existing status classifications or of those further downstream.

The draft Blackwater River Freshwater Pearl Mussel Plan lists a set of pressures on the
mussel habitat in the catchment. However, the wind farm will not interact with nor
increase these pressures and all of the freshwater pearl mussel measures will be
implemented on the project.

The wind farm site is located in the Ballyhoura groundwater body, which the EPA classed
as Good status in 2009. A single toilet in the normally unmanned Control Room within the
Electrical Transformer Station will be provided with a proprietary effluent treatment
system and percolation area. Otherwise, there will be no discharge to groundwater.

Roads & Traffic

To reflect representations from local residents, access to the site has been modified from
that in application for the approved development. Short-term effects on traffic will arise
during the construction period, but there will be no significant effects thereafter.

On the basis of a worst case scenario of some stone fill material being imported to the
site, the total number of heavy traffic deliveries to the site is calculated to be about 4,590.
Over a 12-month construction period the equivalent additional average daily traffic is less
than 20 Heavy Commercial Vehicles (HCVs). This additional traffic is a temporary impact.

Rather than occurring uniformly throughout the construction period, traffic movements will
likely peak on the 14 non-consecutive days on which concrete for turbine foundations will
be delivered. Each foundation will involve 35 - 40 deliveries of concrete. For most of the
construction period the number of truck movements per day will be less than this and no
long-term impacts will be created.

For wind farm developments the most significant source of additional traffic is usually
trucks carrying stone fill. However, in this instance there is a network of existing tracks
within the site and it is anticipated that the bulk of the stone needed for upgrading these
and for the short lengths of new tracks amounting to approximately 65,000 m?® will be
sourced from within the site and that there will be little associated additional traffic on the
public road.

Delivery of wind turbine components will use special transporter vehicles. Public roads
will be affected by these deliveries and certain road improvements will be required to
facilitate the long-load vehicles. Appropriate traffic management measures will be agreed
in advance with the appropriate authorities for delivery of turbine components.

Local roads will be affected by construction traffic and to that end an independent survey
will form the basis for assessing the extent of the road works necessary to accommodate
delivery of wind turbine components. The necessary road improvements will be agreed
with Cork County Council.

Traffic arising during operation will be limited to occasional visits by light vehicles used
during routine inspection and preventive maintenance. This will be indistinguishable from
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other traffic. There will be no significant impact in the long term, other than that the road
improvements required to facilitate construction will ultimately benefit the local population.

Forestry

Like all of Coillte's forests, the forestry at Castlepook, which contains areas set aside for
biodiversity, is being managed through the innovative and sustainable management of
natural resources utilising the certified principles of sustainable forest management.

The wind farm development utilises much of the existing infrastructure of the site and is
selected to be developed in an area managed for timber production rather than
biodiversity.

Provision of foundations and cranepads will require an area that is clear of trees at each
turbine location. Some clear-felling of commercial forest plantation will be necessary here
and the additional access tracks will also entail removal of trees. The proposed extent of
tree felling for this development will be the minimum necessary to construct the turbines
and associated infrastructure.

This loss of forestry and that associated with the Management Plan for the site Is
considered insignificant in the context of the almost 4,000 ha of Coillte forestry in timber
production at Castlepook.

Material Assets

Tourism & Amenity: Historically, the site location has not been not a significant tourism
area in its own right and in that respect the wind farm is not anticipated to have any
negative impacts on tourism. Independent research has shown that the presence of wind
farms makes no difference to holidaymakers’ enjoyment of their holiday and wind farms
were not seen as having a detrimental effect on tourist visits.

Coillte’s Open Forest policy, which allows all members of the public to use its forest land
for non-commercial leisure activities such as walking, will be unaffected. Free access to
the site for walkers and other visitors will continue when the wind farm is operational.

The forestry at Castlepook has become a site of significant recreational use in recent
years, notably due to the development by Coillte in partnership with others of the
Ballyhoura Mountain Bike Trails. For reasons of public safety, use of the Castlepook
Loop, which is one of five such stacked loops in the network of trails, will be unavailable
during construction of the wind farm. Normal access will be restored upon completion of
the project.

Alternative trails, which will have a degree of technical challenge equal to or exceeding
the temporarily unavailable tracks, will be developed prior to commencement of the wind
farm development so that no temporary loss of recreational amenity results. The
additional trails, which will be approximately 3.8 km, will remain following completion of
the wind farm, providing a significant permanent enhancement of the trail system.

Energy Supply: The electricity generated by the proposal will make a significant
contribution to national availability of electricity supplies, being equivalent to the annual
consumption of approximately 17,000 homes in perpetuity. The project will contribute to
ensuring that adequate electricity supplies are available to support economic activity and
growth in a manner fully compatible with Government energy and environmental policies.

Amongst the benefits of electricity generation from wind are considered to be its
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contribution to environmental sustainability and displacement of imported fossil fuels. It is
estimated that avoided imports of fossil fuels will be the equivalent of about 24,000 t
annually.

Air Navigation: There are no implications for air navigation and there will be no impact
on the safety of air traffic.

Electromagnetic Interference: While no impacts are predicted, in the event that the
wind farm development leads to interference with television reception, all necessary
measures will be undertaken by the developers to fully eliminate any negative impact.
This will be in accordance with a protocol agreement that has been established
specifically to cover such situations and that will be entered into with RTE by the
developers.

There is a communications mast and transmitter station located on the high point of
Carron Mountain to the north of the wind farm site. As previously, for the identified
communications links at Castlepook, all turbines have been located at a suitable distance
from radio paths to eliminate any risk of interference.

Cultural Heritage

There are no known sites of archaeological potential or interest in the area of the
development. All identified sites in the locality are beyond the site boundaries and thus no
impact will arise.

The development will not impact on any recorded features or events of historical interest.

The development will have no negative physical impact on any architectural sites.

Interaction of Impacts

Interaction of impacts does occur to some extent, but the level of such interaction does
not significantly magnify the primary impacts as described.

CONCLUSION

The equipment used will be of the most advanced technological design available. The
most significant environmental impacts from the project have been examined and the
best available control technologies have been applied in an integrated approach.

With the application of various mitigation measures where appropriate, there are no
impacts that are considered unacceptable within the context of the planning policy
framework for assessing wind energy projects.

In addition, the development has been planned in accordance with ESB’s Strategic
Framework to 2020, which will see major company investment in renewable energy, the
halving of its carbon emissions within 12 years and the achievement of carbon net-zero
by 2035, and Caoillte’s policy of responsible forest management of its lands.

The most significant environmental issue related to the proposed development at
Castlepook is its location within an area of importance for hen harriers. With the
implementation of the Management Plan that will entail part of the site being managed for
the benefit of harriers, a net positive ecological impact will accrue from the project.

It is concluded that the wind farm is supported by Government policy regarding the
promotion of renewable energy and is consistent with planning guidance for the
development of wind energy.
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1. INTRODUCTION

1.1 SCOPE

This Environmental Impact Statement (EIS) has been prepared to accompany a joint
application by ESB Wind Development Limited and Coillte Teoranta to Cork County
Council for full planning permission to develop Castlepook Wind Farm. The proposed
development is located near Charleville, Co. Cork in the townlands of Castlepook North
and Carker North, as shown in Figure 1.1.

An application for a similar development comprising 12 turbines was granted planning
permission (Ref. No. N/03/2263) by Cork County Council in June 2003. Following an
appeal, An Bord Pleanala granted planning permission (Ref. PL 04.205173) for the
development in April 2004. The nature of the permission granted was such that the
permission remains in place despite the development not having commenced and
substantial works not having been completed within five years of the grant of permission.

For reasons beyond the control of the developers, it is evidently some time since the
granting of planning permission and the approved project has not yet commenced. A
connection to the national Electricity Network is necessary for export of electricity
generated by the project and construction of the works cannot realistically be commenced
until an offer of such a connection is made and its details are available. The delay in
advancing the project has arisen from a lengthy moratorium in respect of processing
applications by wind farm developers for connections to the electricity network.

This application differs from the approved development in terms of the number of turbines
(increased from 12 to 14) and turbine size (maximum overall dimension from ground to
blade tip increased from 110 m to 126 m). The latter changes reflect the technological
advances that continue to occur in wind turbine design since the planning application in
2003 for the approved development.

The proposed development will comprise 14 wind turbines. The proposal includes wind
turbine transformers and turbine hardstands at each turbine, upgrading of existing tracks
within the site and construction of some new unbound access tracks, an Electrical
Transformer Station containing a Control Building and Substation, underground electrical
cables linking the turbines with the Control Building, underground communication cables,
anemometer masts, and all related site works and ancillary development including borrow
pits.

The EIS has been prepared in accordance with the provisions of the European
Communities (Environmental Impact Assessment) Regulations. These give effect to
Council Directive 85/337/EEC and Council Directive 97/11/EC amending Directive
85/337/EEC on the assessment of the effects of certain public and private projects on the
environment.

The provisions of the above Regulations stipulate those projects that must be subject to
an Environmental Impact Assessment (EIA). The project falls within the scope of Article
24, First Schedule, Part II, Clause 3 (i), both being a wind farm with more than 5 turbines
or being a wind farm having a total output greater than 5 MW.

The proposal does not fall within the scope of the Planning and Development (Strategic
Infrastructure) Act 2006, as amended by the Planning and Development (Amendment)
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Act 2010. The threshold for developments of this type is a wind farm with more than 25
turbines or having a total output greater than 50 MW.

1.2 METHODOLOGY & FORMAT

The EIA has been conducted in the grouped-format structure with each category (Human
Beings, Noise, etc.) being considered under the separate headings: Description of
Existing Environment; Impact of the Development; Mitigation (where appropriate); and
Conclusions (where appropriate).

It reflects the Advice Notes on Current Practice (in the preparation of Environmental
Impact Statements) and the Guidelines on the information to be contained in
Environmental Impact Statements issued by the Environmental Protection Agency (EPA).
The order of presentation has been adjusted to aid comprehension.

The EIA process anticipates the effect on the environment caused by the development.
The procedure commences by establishing the scope of the study by reference to the
nature of the project and its location. On completion of this stage, an Environmental
Impact Statement (EIS) is prepared as part of the application for development consent.
The competent authority (Cork County Council) examines the EIS and consults with
authorities likely to be concerned by a particular proposal by reason of their specific
environmental responsibilities.

Using this approach, the EIA provides the competent authorities and the public with a
comprehensive understanding of the project, the existing environment, the impacts and
the mitigation measures proposed.

Attention has been paid throughout the EIA to the Wind Farm Planning Guidelines for
planning authorities issued by the Department of the Environment, Heritage and Local
Government (DoEHLG) in 2006. These are designed to ensure consistency of approach
to wind energy developments throughout the country and to provide clarity to prospective
developers and local communities.

Where appropriate, the EIS uses applicable information and data from the EIS that
accompanied the planning application for the approved similar development at the site.
Such information and data has been adapted to reflect developments in the interim,
notably the DoEHLG’s Wind Farm Planning Guidelines.

The rated electrical output of the Wind Farm will be in the range 28 MW — 42MW. The
exact output cannot be specified at this stage. Outputs of wind turbines are particular to
the design of individual manufacturers and it is thus not possible in an open international
competition to specify the exact output without prejudice or favour to one manufacturer.
The overall rating may thus ultimately be marginally more or less than cited. However,
throughout the EIA, consideration of significant environmental impacts of the proposed
development is based on the largest size of development foreseen.

Every effort has been made in the preparation of the document to keep it as concise as
possible while also ensuring that relevant material is adequately covered. The method of
presentation can be summarised as follows:

e Section 1 provides an introduction to the project, describing the method of preparation
and identifying those responsible.

e Section 2 provides a description of the proposed development in terms of the site and
the construction, operation and decommissioning of the scheme.
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e Section 3 considers alternatives to the proposed development in terms of electricity
generation, site selection and the proposed arrangement.

e Section 4 outlines the energy policy context at international and national levels and the
planning policy context in which the proposed development will take place.

e Sections 5 — 15 consider the environmental impacts of the proposed development with
detailed focus on the issues considered to be of potential significance.

e Section 16 considers the possible interaction of impacts outlined in Sections 5 — 15.

The EIA was prepared by ESBI Engineering, Stephen Court, 18-21 St. Stephen's Green,
Dublin 2, Ireland and the following companies contributed to the preparation:

e AWN Consulting (Noise)

e Biosphere Environmental Services (Ecology)
e Byrne Mullins Associates (Cultural Heritage)
e ESB Wind Development Limited

e Coillte Teoranta

e Scott Wilson (Landscape)

No particular difficulties arising from lack of information were encountered in the EIA
process.

1.3 CONSULTATION

A Public Information Day was held in Doneraile Community Hall, Doneraile, Co. Cork on
the 19" August 2010 between the hours of 3pm and 8pm.

The purpose of this event was to notify the local public of the main details of the proposed
development and also to advise that a planning application would be made to Cork
County Council in the near future.

The event was advertised in the local press, specifically the Avondhu and the Vale Star,
and over the course of a number of days on C103 FM Radio. Advertisements were also
placed in Post Offices in the villages of Kildorrery, Doneraile and Buttevant.

An information leaflet providing a description and details on the proposed development
were distributed to more than 50 proximate residential dwellings.

The event was well attended and the majority of people who were present expressed
positive views about the proposed development. It was also noted that a large number of
attendees were aware that planning permission was granted for a wind farm development
in respect of the same site in 2004.

A number of issues arose during the course of the day as follows:

Visual Impact: Some attendees considered that the proposed turbines would be very
visually intrusive, particularly when viewed from Doneraile. The visual impact is confined
to an area south of the site, and views from the main population centres and main traffic
routes are of a distant nature and do not dominate any of the key views. This matter is
discussed in further detail in Section 8 - Landscape.

Impact on the Local Road Network: A number of people expressed concern about the
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potential impact of construction traffic on the local road network. They were advised that
the proposed construction access route differs from that previously proposed and avoids
passing through the most populated area by utilising forest road where possible and
accessing the site via Ballintlea Bridge. There was common agreement that the proposed
route is superior from an access point of view. This matter is discussed in further detail in
Section 12 — Roads & Traffic.

Hen Harrier Habitat: A few members of the public felt that the proposal could impact
negatively on the Hen Harriers. The significance and importance of the Ballyhoura
Mountains as a habitat of the Hen Harrier is recognised. However, a series of measures
provided in a Habitat Management Plan that is a specific mitigation measure for this
project will promote the maintenance of favourable foraging areas for the species. An
assessment of this issue is dealt with in detail in Section 7 - Ecology.

Mountain Bike Trails: The potential impact on the existing network of mountain bike
trails also arose as an issue for some attendees. It was advised that a series of
alternative design solutions were developed over a period of time to compensate for a
temporary loss of trail usage during the course of construction. The chosen solution
involves the proposed construction of 3.8 km of additional mountain bike trail that will
serve to increase the recreational value of the trails in the long term. This matter is
discussed in further detail in Section 14 — Material Assets (Tourism & Leisure).

Power Output / Grid Connection: There were queries in respect of the proposed
method of power export from the site. At this stage no specific method or route has been
identified although it is expected that the connection point to the electricity grid will be at
Charleville 110kV sub-station. There is a range of potential options available and the
preferred option will be the subject of a separate planning application to Cork County
Council, as necessary. This approach is consistent with Section 4.3 of the Wind Energy
Planning Guidelines.
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2. DESCRIPTION OF PROJECT

2.1 BACKGROUND

Castlepook Wind Farm will be jointly developed by ESB Wind Development and Coillte.
Under a Joint Wind Farm Development Agreement planning permission has been sought
and granted for development at this site and for a number of other similar projects on
Coillte lands.

The wind farm will comprise 14 wind turbine generators, each of approximately 2,000 —
3,000 kilowatt (kW) capacity. The rated electrical output of the wind farm will be
approximately 28 - 42 MW and the electricity generated will be supplied into the
deregulated electricity market on the national electricity network.

2.2 THE DEVELOPERS

The joint developers are ESB Wind Development Limited and Coillte Teoranta.

221 ESB Wind Development

ESB Wind Development is the part of the ESB organisation that is dedicated to
implementing ESB’s policy in relation to developing wind energy projects. ESB has been
to the fore in the development of renewable energy in Ireland and has developed all the
major hydropower schemes in Ireland. In relation to wind energy, it has carried out
development programmes in the 1950s, 1980s and 1990s, but it is only in the past
decade that wind generating technology has matured world-wide.

ESB is Ireland’s largest generator of green electricity with a total of 330 MW of renewable
generation owned or contracted. The company’s commercial wind portfolio has expanded
to include a number of developments on its own and in partnership with others. In this
context, 60 MW of renewable wind generation was commissioned in Ireland by ESB in
2006. Mountain Lodge Wind Farm in Co. Cavan comprising 23 turbines added a further
35 MW in 2008. A number of developments, including some in Northern Ireland, with a
combined capacity of approximately 60 MW were commissioned in 2010.

The company has also been developing its renewables business in Britain where it is the
owner of projects with a combined generating capacity of 90 MW.

In March 2008 ESB announced that the company is to embark on an unprecedented
capital investment programme of €22 billion.

The Board of ESB has approved a Strategic Framework to 2020 that will see major
company investment in renewable energy, the halving of its carbon emissions within 12
years and the achievement of carbon net-zero by 2035. Approximately 50% of the overall
investment package is geared towards investments in the renewable future, with €4 billion
of this being directly invested in renewable energy projects and €6.5 billion being spent
facilitating renewables including smart metering and smart networks.

The plan, which will establish ESB as a world class renewables company, makes
emissions reduction and energy efficiency central to its ambitious targets.

By 2020, ESB will be delivering one-third of its electricity from renewable generation. This
will include over 1,400 MW of wind generation, in addition to wave, tidal and biomass. To
promote this, the company will invest in emerging green technologies.
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The €11 billion to be invested by ESB in its Networks will ensure continued efficient
delivery of the vital infrastructure needed to support the Irish economy. It will also facilitate
the development of up to 6,000 MW of wind power throughout Ireland.

222 Coillte

Coillte is a leading Irish company that operates in forestry, timber, panel product
manufacture, renewable energy and land management.

Coillte’s core purpose is to enrich lives locally, nationally and globally through the
innovative and sustainable management of natural resources.

Coillte owns and manages an estate of 440,000 hectares (ha) which equates to 7% of the
land area of Ireland. The estate includes 350,000 ha of productive forests and 91,000 ha
of open space and areas designated with nature conservation as the primary
management objective. In addition, the Coillte estate contains other areas of high
conservation value forest where management activities are permitted only where they
maintain or enhance such conservation values. Coillte's practice is to sell, lease or
develop non-strategic land for purposes other than forestry in a responsible and fully
sustainable manner.

Coillte has been actively involved in the wind industry for the last 10 years and currently
has a portfolio of sites with the potential for 410 MW of renewable energy generation.

Coillte is the joint venture partner with ESB Wind Development at a number of sites
including Garvagh Glebe, Co. Leitrim, which was commissioned in 2010 and produces 26
MW of renewable wind generation. Approximately 20% of the current installed capacity of
renewable wind generation in Ireland is on lands formerly owned by, or currently leased
from Coillte. The company is also active in facilitating Rights-of-Way and Wayleaves in
order for renewable wind farm developers to access their wind farms and to
accommodate wind farm export power lines.

A key component of Coillte’s corporate strategy is to actively invest in responsible
business opportunities such as wind energy generation development.

2.3 THESITE

The site is located on Carron and Carker Mountains in the Ballyhoura Mountain range.
The Ballyhouras form the western foothills of the Galtee Mountains and straddle the
border of Co. Cork and Co. Limerick. However, the full development is located within Co.
Cork. National Grid coordinates for the site are 516691 / 615794 (ITM).

Charleville lies approximately 10 km to the northwest, Buttevant 10 km to the southwest,
Doneraile 9 km to the south and Kilfinnane 10 km to the northeast. The N20 National
Primary Route and Dublin/Cork railway line run 7 km to the west and the N73 National
Secondary Route passes 9 km to the southeast, with access to the site area via regional
and minor roads.

The altitude of the site is in the approximate range of 240 — 410 metres (m) above
Ordnance Datum (OD) with the locations of the turbines being at elevations of
approximately 250 — 370 m OD.

The development area is located in the townlands of Castlepook North and Carker North.
Maps on which the site appears are Ordnance Survey (OS) Discovery Series (1:50,000)
Sheet No. 73 and OS 6" = 1 mile (1: 10,650) Cork Sheet No 8.

Description of Project Page 2.2/17



Castlepook Wind Farm Environmental Impact Statement

Co. Cork March 2011

The overall area of Coillte lands at Ballyhoura is approximately 4,440 hectares (ha) with
the footprint of the development occupying about 16.5 ha of this. This is equivalent to
approximately 0.3% of the overall lands. Coillte lands extend significantly in the area and
all of the development will take place within the Coillte estate.

The turbines will be located within established commercial coniferous plantation forest,
which includes some second rotation forestry and some recent clear-fell areas. There is a
well established network of forest tracks throughout the site. These have a gravel surface
and are well maintained. Many of these have been formed by cutting through the original
sloping surfaces thus causing slight terraced features.

While there are no significant open watercourses within the site, the development area is
drained by modern drains feeding into streams, many of which have been deepened and
widened. These run down the various slopes to feed into a number of larger streams,
including the Castlepook and Bregoge Rivers and Fluckane Stream. All of these flow
southwards to join the Awbeg River.

The Castlepook site is accessed by taking the N73 Mitchelstown — Mallow road to
Clogher Cross. From here, the route turns northwards following the L 1329-33 local road
(Ballyguyroe Road) to Ballintlea Bridge. From here a left turn onto the L 5554-0 at the its
junction with the L 1329-33 leads to Ballintlea South where Forest Gate M13 provides
entry to Coillte lands with forest roads providing direct access to the site.

The development site is not part of any designated site for nature conservation. It is
understood, however, that the Ballyhoura Mountains was considered as a possible
Special Protection Area (SPA) for hen harriers but was not selected.

The Ballyhoura Mountains candidate Special Area of Conservation (SAC) occurs
immediately north of the site and its interest arises from the presence of wet heath, dry
heath and blanket bog. Two proposed Natural Heritage Areas (NHA) occur in the wider
area: Ballintlea Wood is approximately 1 km to the southeast of the nearest turbine
location and Mountrussell Wood is approximately 2 km north of the nearest turbine
location.

2.4 PROJECT CONTEXT

24.1 Planning History at Castlepook

An application for Planning Permission (Ref. No. N/02/2287) was made in June 2002 in
respect of an anemometer mast at the site. Permission was granted by Cork County
Council in September 2002 subject to a schedule of five conditions.

An application for Planning Permission (Ref. No. N/03/2263) was made in May 2003 in
respect of a wind farm development comprising 12 wind turbines at the site. Following a
request from Cork County Council, additional information was submitted in September
2003.

Permission was granted by Cork County Council in November 2003.

Cork County Council’s grant of permission was appealed by a third party to An Bord
Pleandla, which granted planning permission (Ref. PL 04.205173) in April 2004 subject to
a schedule of 16 conditions, none of which significantly limited the extent of the
development.

Condition No. 2 in An Bord Pleanala’s grant of permission provides a limit of 20 years on
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the duration of permission. Section 40 Subsection (2) of the Planning and Development
Act 2000 provides that the appropriate period normally applying in respect of
commencement of a development and completion of substantial works does not apply to
a permission granted for a limited period. Thus, permission Ref. PL 04.205173 remains in
place.

An application for permission (Ref. No. 10/6011) was made in August 2010 in respect of
an additional anemometer mast at the site. Planning permission was granted by Cork
County Council in November 2010.

2.4.2 Delay in Grid Connection

It is now more than five years since the previous grant of planning permission for
Castlepook Wind Farm. For reasons beyond the control of the developers it has not been
possible to commence the project.

The delay in advancing the project arose from a moratorium on processing applications
by wind farm developers for connections to the national Electricity Network. Operation of
a wind farm requires a suitable connection to the national grid for export of power
generated. The national grid plays a vital role in the supply of electricity. In simple terms,
it transports power from generators to demand centres using a system comprising 400
kV, 220 kV and 110 kV networks.

The moratorium on processing applications was introduced shortly after the granting of
planning permission for Castlepook Wind Farm, when the Commission for Energy
Regulation (CER) instructed the Transmission System Operator (TSO) and the
Distribution System Operator (DSO) to cease issuing new connection offers. This
instruction was made in response to concerns about the grid stability implications of the
scale of proposed wind generation.

In addition to halting the issuing of new offers, the moratorium caused an acceleration in
the number of applications for connection agreements for wind capacity. Applications
increased by more than fourfold in the 10-month period from the start of the moratorium
and its continuation partly arose from the difficulty presented by the challenge of
processing the large number of wind farm connection applications. A key difficulty related
to the interactions between connections, i.e. one connection has an impact on another.

A Group Processing Approach was subsequently adopted and for applications that had
been submitted prior to the moratorium, known as Gate 1 applicants, the end of the
moratorium was effectively achieved by the end of May 2005. All other applications
remained in the queue until early-2008, following CER’s instruction to process in
application date order further wind farm connection applications, known as Gate 2
applicants.

Castlepook Wind Farm project is amongst those being processed as a Gate 3 application
and it is close to the top of that list of eligible projects. An offer of a grid connection under
the Gate 3 process is expected in 2011.

2.4.3 Duration of Permission

While it is expected that an offer of grid connection will issue in 2011, the date of actual
availability of the connection and thereby the construction of the wind farm will depend on
an array of factors, not least of which will be the need or otherwise to undertake either
shallow or deep reinforcement of the grid in order to accommodate the additional
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electricity generation.

The grid is planned and developed to ensure it meets projected transmission needs while
maintaining its performance within defined reliability standards. To continue to meet
standards, in the context of forecast demand and new generation connections, there is a
requirement for ongoing development to reinforce the grid.

It is hoped that this will be achieved within the normal lifetime of a grant of planning
permission (five years). However, given the element of uncertainty that is associated with
this, as illustrated by delay to date, a duration of ten years is being sought for the lifetime
of a planning permission issued on foot of this application.

These difficulties are recognised in the DoEHLG Wind Farm Planning Guidelines (Section
7.20) where the following is stated:

Planning authorities may grant permission for a duration longer than 5 years if it is
considered appropriate, for example, to ensure that the permission does not expire
before a grid connection is granted.

The above is also referenced in the DoEHLG Circular Letter PD 3/08: Wind Energy
Development — Planning Permission and Grid Connections, where the following is stated:

Authorities are reminded of the powers currently available to them under Section 41
of the 2000 Act to specify a period of more than 5 years during which permission is
to have effect. This provision could be a means of providing the necessary flexibility,
in respect of new developments, and having regard to the nature and extent of the
relevant development, to allow for proper sequencing of permissions and grid
connections.

2.5 DESCRIPTION OF SCHEME

251 Scheme Components

The development will generate electricity by harnessing the wind and will supply the
power to the National Grid. The development will consist of a maximum of 14 wind
turbines, each of approximately 2,000 — 3,000 kW rated capacity. It is anticipated that the
project will generate more than 100,000,000 kWh (units) of electricity per annum.

The capital costs of the proposed development are projected to be in the order of
approximately €60M.

The main components of the scheme are wind turbines, access tracks, an Electrical
Transformer Station containing an electrical Control Building and Substation, and two
anemometers — see Figure 2.1.

The wind farm components will occupy a very small part of the overall Coillte estate and
the remainder will be available for existing or other uses.

252 Wind Turbines
The turbines will have a maximum base to blade tip dimension of 126 m.

This will likely comprise a tower height in the range 80-85 m and three blades, each with
a blade rotor diameter in the range of up to 82-92 m, i.e. turbines may be configured as
comprising an 80 m tower with 46 m long blades or an 85 m tower with 41 m long blades.
The permitted development has an overall dimension of 110 m and the increased overall
dimensions reflect the technical developments that have taken place in wind turbine
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design since preparation in 2003 of the approved proposal.

The increased dimensions allows for greater flexibility in choice of turbines by the
inclusion of a significantly larger number of candidate turbine models. It also facilitates
greater sustainable capture and deployment of the Ireland’s prime renewable energy
source.

The wind turbines, a typical view of which is shown in Figure 2.2, will be selected from a
range of models that have been demonstrated successfully throughout Europe and
certified to the highest international standard. The contract to supply and construct the
wind farm will be open to international competition.

While the choice of make and model has not yet been finalised, the wind turbines under
consideration for installation are three bladed, horizontal axis machines. There are a
number of candidate machines, with those indicated in Table 2.1 being typical.

Table 2.1: Candidate Wind Turbines

Model Rating Hub Height (m) Rotor Diameter Overall
(m) Dimension (m)
Enercon E82 2.0 MW 78 82.0 119.0
Enercon E82 3.0 MW 85 82.0 126.0
Gamesa G87 2.0 MW 78 87.0 121.5
GE 2.5x1 2.5 MW 75 100.0 125.0
Nordex N90 2.5 MW 80 90.0 125.0
Siemens 2.3 MW 80 82.4 121.2
Vestas V90 3.0 MW 80 90.0 125.0

The basis of wind turbine operation is as follows:
e A yaw mechanism turns the turbines so that they face the wind.
e The wind forces the blades of the turbine to rotate.

e The rotation of the blades rotates a generator within a nacelle (housing) located at the
turbine hub to produce the electrical power output.

e The electricity generated is fed via underground cables to electrical transformers
where it is transformed to a higher voltage for supply to the National Grid

The turbine towers will be of tubular steel design tapering from about 4 m diameter at the
base to about 2 m diameter at the top where the nacelle will be mounted. Access to the
nacelle is via a staircase located outside on the hardstand and a secure hinged door into
the tower. A three blade rotor of fibreglass-reinforced polyester or wood-epoxy material
will be attached to the nacelle. Sensors will be used to monitor wind direction and the
nacelle will rotate to keep the blades facing into the wind.

The turbine blades will rotate at about one revolution every 3 — 5 seconds, depending on
wind speed. The turbines will have active pitch regulation whereby the angle of the rotor
blades can be adjusted by the machine control system. This system has built-in braking,
as the blades become stationary when they are fully 'feathered'.
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The turbines will commence operation at a wind speed of about 4 metres per second
(m/s), will attain maximum output at about 15 m/s and will shut down when the wind
speed reaches about 25 m/s. Power will be controlled automatically as wind speed varies.

The nacelle will contain the generator and control unit, which will be designed for
computer controlled monitoring of all major functions of the turbine. It will have effective
sound insulation and smooth performance of moving parts will ensure minimal noise. The
components of a typical nacelle are shown in Figure 2.3.

The steel tube towers with triple paint finish will be fixed to concrete bases, the exact
depth and structural design of which will depend on site conditions and may vary slightly
from one turbine to another. Detailed geotechnical investigations will be undertaken at the
site prior to commencement of construction to enable structural design of foundations.

Personnel access in the turbine towers and nacelles will meet all safety regulations. The
equipment will be protected from lightning strike by deep earthing and from corrosion by
multiple coatings.

Locations

The wind turbines will be located at elevations in the approximate range 250— 370 m OD.
Details are as follows:

Table 2.2: Locations of Turbines (1TM)

Ref. Easting / Northing  Elevation Ref. Easting / Northing Elevation
T1 560403 /617180 342 T8 562154 / 615667 320
T2 560676 / 616718 336 T9 561201 /615316 313
T3 561624 / 616613 367 T10 562041 /615264 295
T4 560852 / 616282 341 T11 562492 / 615241 315
T5 561454 / 616165 348 T12 561309 / 614970 296
T6 561883 /616151 333 T13 562748 / 615000 305
T7 561701 /615722 310 T14 563140 /614837 255

Geotechnical investigations have been undertaken and have contributed to determination
of the above locations. Further more detailed investigation at the time of construction may
lead to minor repositioning of individual turbines, as described in the DoEHLG Wind
Energy Planning Guidelines (Section 5.3).

Provision must be made for carrying out site-specific geo-technical investigations
in order to identify the optimum location for each turbine. These investigations
may suggest minor adjustments to turbine location. In order to accommodate this
practice there should be a degree of flexibility built into the planning permission
and EIS. The extent of flexibility will be site specific but should not generally
extend beyond 20 metres.

In circumstances such as the above, adjacent turbines may require minor relocation in
order to maintain separation distances.

Investigations to date at Castlepook show good ground conditions for construction of
access tracks and foundations. In the unlikely event that a requirement for minor changes
arises, the final layout will be agreed with Cork County Council before commencement of
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construction. Any suggested micrositing will be subject to the constraints that it does not
lead to greater visual prominence of the overall development. The distances between the
nearest turbines and the closest residences are so great that a minimum separation of
500 m from the nearest occupied residence cannot be compromised by any micrositing
that might arise.

Transformers

A separate transformer will be associated with each wind turbine to uprate the generation
voltage of the turbines from 380 — 660 V to a higher voltage for connection to the
Electrical Transformer Station via underground cables.

The transformer is likely to be located within the nacelle or turbine tower. However,
depending on the turbine manufacturer, for safety reasons, it may be located outside of
the tower close to the base. Where not accommodated within the wind turbine, it is not
feasible to locate the transformer underground. Rather, it will within a compact glass-
reinforced plastic or steel enclosure measuring approximately 2.5 m x 2.5 m in plan and
approximately 2.2 m high. The enclosure will also contain a ring main unit (RMU)
switchgear complete with feeder circuit-breaker and close overcurrent / earthfault
protection.

2.5.3 Access Tracks

Turbine access is required to facilitate construction of the turbine bases and erection of
the turbines. Access tracks, which will be unsurfaced, will be constructed directly on the
underlying firm material.

There is an extensive network of existing tracks within the site. These are of similar type
to that proposed and the existing tracks have been incorporated into the development to
the extent possible. They provide access to points relatively close to all turbine locations,
each of which can be accessed without major constraints of poor ground, steep inclines
or significant watercourses. Some of the existing forest tracks of which use will be made
may require widening and new sections will also be constructed.

Approximately 9.8 km of access tracks will be required in total, although a significant
proportion of this will only require that the existing tracks be upgraded. With most of the
network of existing tracks being of very good quality, the majority of upgrading required
will involve very limited works. Tracks will be about 5 m wide with passing bays provided
at appropriate locations and horizontal bend radii designed and constructed to
accommodate the Contractor’s transport equipment.

The existing access tracks will also require a cambered top surface to assist the drainage
of rainwater to either side. Drainage trenches will be installed or repaired on one or both
sides of the access tracks as necessary.

e Existing access tracks to be upgraded: 7,530 m

e Additional access tracks to be provided: 2,240 m

The layout of the additional access tracks has been developed to follow the natural
contours of the site, to minimise their overall length and to achieve acceptable gradients.
The latter are expected to be a maximum of 8 ° (14%) longitudinally and 2 ° (3%) laterally.

All power and control cabling within the site will be contained in PVC ducts and will be laid
underground. Cable trenches, which will typically be 0.5 — 1.0 m wide and 0.75 — 1.00 m
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deep, will generally follow the edge of the site access tracks and will be installed in
conjunction with the tracks.

2.5.4 Electrical Transformer Station

A 38kV Electrical Transformer Station at the site will occupy a hard-standing area of
approximately 55 m x 30 m and will consist of a compound containing outdoor switchgear
comprising a 38kV busbar, one 38kV line bay, two 38/20kV transformers and associated
bays, house transformer and a Control Building.

The Control Building will be designed to the standard required for the accommodation of
sub-station equipment. It will comprise a control room, relay room, switchgear rooms,
battery rooms and store room. It will be single storey, approximately 25 m x 9 m in plan. It
will have rough-cast walls and a pitched roof with tiled slates. Its appearance will be in
keeping with its location.

There will be no other permanent buildings on the site.

The Control Building will be unmanned, but it will include sanitary facilities comprising a
single toilet, which will discharge to a proprietary secondary treatment effluent system in
conjunction with a soil polishing filter.

Surface water arising from roof drainage will be allowed to percolate naturally within the
Electrical Transformer Station compound.

The site Substation within the Electrical Transformer Station will further step-up the
voltage for export from the site. Electrical equipment will consist of a transformer, circuit
breaker, over-current and other protection devices, metering equipment and other small
items of switchgear.

Permanent fencing will be provided only around the Electrical Transformer Station and it
is provided here for public safety purposes. Its need arises from the presence within the
compound of high-voltage electrical equipment to which public access must be
prevented. Access to the site and to the turbines within it is safe for people and animals
under normal conditions.

No other part of the wind farm will be fenced.

2.5.5 Anemometers

Planning permission Ref. No. N/02/2287 provided in 2002 for installation of a
meteorological mast comprising a steel tower of 50 m height held in position with guy
wires and fitted with an anemometer and wind vane. This was erected on site in order to
confirm the predicted wind regime at the site and develop data required for project
approvals, etc.

Planning permission Ref. No. 10/6011 in 2010 provided for installation of an 80 m high
meteorological mast for a 24-month period.

Anemometer masts with a height corresponding to that of the turbines are normally
included in wind farm developments in order to monitor wind speeds. The overall
separation between the outermost turbines at Castlepook is such that variation in wind
speeds across the site would be expected. Thus, two permanent anemometer masts are
proposed, as shown in Table 2.3, with each comprising a lattice steel tower held in
position with guy wires with an anemometers and wind vanes attached. The overall height
will correspond with the tower height of the turbines.
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Table 2.3: Locations of Anemometer Masts (ITM)

Reference Mast M1 Mast M2

Location 563186 / 614722 562145 / 615896

Further to the above, power curve testing will be carried out at up to three of the turbine
locations within the site. This will entail temporary installation of an anemometer mast at
the specific location of the turbine for 3 — 4 months. A correlation is established over that
period between wind speeds at the temporary mast and at the permanent mast, thereby
allowing for later validation of turbine performance by reference to the permanent mast.

Temporary masts deployed in power curve testing will be fully removed prior to
completion of turbine erection.

2.6 PROJECT CONSTRUCTION

2.6.1 Scope

The wind farm installation will require about 12 months to complete, provided that
conditions are favourable. Distinct or separate phases of the project are not planned
since it is intended that all turbines will be installed in one phase.

Nominal time scales for construction works are as follows:
e  Civil engineering works will take approximately 5-6 months.

e Electrical works will take approximately 3-4 months and will be carried out in
conjunction with the civil works as far as possible.

e  Turbine erection will take 1-2 months and will commence when the bulk of the civil
works are complete.

e Final reinstatement will take 1-2 months and will be conducted in parallel with turbine
commissioning.

Construction will principally involve the following:
e Tree felling as necessary along the routes of new access and at turbine locations.

e FEarthworks for the provision of turbine access, crane hardstandings and turbine
foundations and for the Electrical Transformer Station.

e Fixing of formwork and steel reinforcement for the turbine foundations.

e Construction of reinforced concrete bases with cast-in steel foundation section for the
tower and backfilling around foundations.

e The erection by crane of the pre-fabricated turbine towers and the installation of
turbines and rotor blades.

e Installation of underground ducts and cabling from each turbine to the Electrical
Transformer Station.

e Reinstatement of areas around turbine bases and track edges.

e Construction of the Electrical Transformer Station containing the Control Building and
Substation.
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All construction works will be carried out under appropriate supervision. A full construction
management team will be permanently deployed on site in accordance with routine site
construction procedures. This team will consist of a Resident Site Manager and Assistant
Engineers as appropriate.

Works will be carried out by experienced contractors using appropriate and established
safe methods of construction. All requirements arising from statutory obligations including
the Safety, Health and Welfare at Work Act and associated regulations will be met in full.

2.6.2 Temporary Facilities

Suitably surfaced contractor’'s compounds, which will be up to approximately 50 m x 40 m
in plan, will be provided for offices, equipment storage and construction staff welfare
facilities. Portable cabin structures will be used to provide temporary site offices and self-
contained chemical-type toilets will be installed. Container storage units will be provided
for holding tools and materials. The compound will be fenced with chain-link fencing on
wooden posts and will have a lockable gate. Depending on the number of separate
contractors involved, up to four separate compounds may be provided.

Potable water supplies will be provided by a water tanker.

An area of the compound will be used for the storage of fuel and oils and this will be
contained by a small bund lined with an impermeable membrane in order to prevent any
contamination of the surrounding soils and vegetation and of groundwater.

Temporary direction notices will be erected for construction traffic.

All temporary facilities will be fully removed upon project completion and the respective
areas will be reinstated.

The surface of the public roads will be maintained for the duration of the works.

2.6.3 Upgrading of Existing Road

It is recognised that the public roads used in delivery of construction materials and turbine
components will require upgrading to facilitate the project.

It is proposed that a joint condition survey of public roads be carried out with Cork County
Council prior to commencement of the project to identify any improvement works, such as
road widening at bends, provision of passing bays, etc, that may be required.

While the surface of the public roads will be maintained for the duration of the works, the
above survey will also form a basis for agreeing any remedial works that may be
necessary following completion of the construction.

2.6.4 Turbine Access and Cranepads

An access track network is required through the site to facilitate construction of the
turbine bases and erection of the turbines. Approximately 9.8 km of access tracks will be
required in total. It is anticipated that upgrading of existing tracks will provide more than
75% of the overall required length.

Where not already available and where new tracks are required, a clear fell corridor of
about 15 m width will be established. An interceptor trench will be cut on the uphill side.
Trees will be removed by forming racks from felled trees and / or brash and stilling ponds
will be installed for roadside drainage following clearance.

Improvements to existing tracks within the site will comprise the following:
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e Widening: Excavate an approximate 3 m strip next to one side of the track, into glacial
till / weathered rock. Place approved stone along the strip, tying into existing track
structure, to leave a 5 m wide completed track.

e Strengthening: Excavate weak / sub-standard sections of the existing track and
replace with approved stone.

e Bend improvements: Excavate strip / area to the side of the existing track, into
cohesive soil or weathered rock, to create a bend which complies with the turbine
supplier’s delivery specification. Place approved stone along the strip/area tying into
existing track structure.

Access tracks will be to standards that meet the criteria for load carrying capacity of the
ground over which the tracks will pass, for the axle loads of the vehicles and the total
number of vehicles during the construction period.

Geotechnical investigations have indicated that an adequate strength of formation will
generally be achieved for new access tracks at a shallow depth. This is confirmed by the
presence of existing tracks at the site and their method of construction. New tracks will
generally be formed by excavating the existing overburden and placing a layer of coarse
granular fill followed by a 100 mm layer of fine gravel. An overall thickness of about 600
mm is envisaged.

Where clay subsoil is present, a layer of geotextile will be laid as a filter membrane,
whereas in areas of weathered rock / bedrock subgrade, the crushed stone will be placed
directly on the underlying firm material.

The geotechnical investigations already undertaken and past experience in developing
forest tracks within the Coillte estate at Castlepook indicate that areas of consistently
deep peat, which could demand the use of floating roads, will not be encountered.

Cranepads, which comprise level hard-standings of approximately 20 m x 40 m, are
required adjacent to each turbine base for the operation of a heavy lifting capacity crane
used for assembly of the turbine components. These areas will be to the same general
specification as the turbine access tracks that they adjoin, but a slightly greater depth of
construction is envisaged.

Trackside drainage will be provided within the excavated width and will discharge into
stilling ponds at regular intervals. The resulting discharge will be of an appropriate quality
for release into the general drainage of the site.

Crossings of drains and minor watercourses will be by culverts. These will be suitably
designed for base flows and peak flows, with a minimum size to avoid occurrence of
blockages and build-up of discharges and to avoid increased flow velocities with the
potential to cause erosion.

2.6.5 Turbine Bases

While sizes will depend on site conditions, it is envisaged that turbine bases will consist of
reinforced concrete pad footings measuring approximately 15 m diameter x 1 m deep,
similar to those shown in Figure 2.4. They will be founded about 1.5 m — 2.5 m below
existing ground level and will incorporate an upstand / plinth into which a tower insert or
fixing bolts will be embedded.

The exact dimensions of foundations will be determined by detailed geotechnical
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investigations, which will include trial pit excavation and exploratory boreholes as
necessary at each proposed turbine location with associated sampling and laboratory
testing. The depth of individual foundations will vary according to the depth to rockhead or
other competent subgrade. However, with their locations generally having shallow depths
of peaty topsoil, it is anticipated that some rock excavation will be required for turbine
foundation. It is foreseen that the excavated material will be available for use in
construction, thereby reducing overall requirements for stone fill.

In design terms the substrata encountered at Castlepook are neither unusual nor
problematic. Neither the ground conditions at the site nor the structural loads arising from
wind turbines are particularly unique. Wind farm developments have been successfully
designed for environments where bases are founded on strata that are similar to
Castlepook and more commonly on other strata, such as deep peat, that are much less
favourable. Design of foundations will be undertaken by qualified structural engineers
who have successfully designed foundations in similar environments.

An earthing mat or electrode will be installed at each turbine base. It will comprise
earthing rods and up to three concentric rings of bare stranded copper conductor. The
extent of the earthing will be determined by testing of electrical resistivity.

Depending on the choice of turbine manufacturer, the turbine transformer will likely be
contained within the nacelle. In the event of a requirement to install the transformer
outdoors, its foundation base will be about 2.5 m x 2.5 m x 0.3 m deep and will be
constructed of lightly reinforced concrete and situated adjacent to the turbine on backfill
material.

2.6.6 Turbine Installation

A “Just in Time* system of delivery to site will be operated. Equipment will be shipped to
Ireland to an intermediate base where it will be stored until required. Equipment will arrive
on site the day it is required and turbine components will be delivered to the site on
specialised long transporter vehicles.

Each turbine will be constructed by in-situ assembly of components carried out with the
aid of a heavy lifting capacity main crane and a smaller capacity crane working in tandem.

Use of cranes will generally be as follows:

e A regular or crawler type crane of approximately 50 t capacity will be used for rotor
builds and unloading hubs and parts stacking.

e A 100 t capacity crane will be used for rotor builds when extra boom length required
due to terrain / location problems. It will be used as a tail crane for tower sections
and rotor lifts.

e A main lift crane of approximately 300 t capacity will be used for nacelle, bottom and
top tower sections and rotor lift.

Each turbine will be erected over a 2 — 3 day period.

2.6.7 Electrical Transformer Station

The Electrical Transformer Station in which the Control Building will be located will
include plinths to support electrical equipment including transformer and end-pylon cable
ducts etc. The compound will be enclosed with security fencing on which warning, project
description and interpretation signage will be attached.
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The Control Building will be single storey and will consist of a pitched roof supported on
blockwork cavity walls on reinforced concrete strip footings.

The Grid Transformer will be delivered to Electrical Transformer Station on a multi-axle
special purpose tractor and trailer transport that will distribute this load over eight or more
axles, which results in acceptable loads.

Drainage arising from paved surfaces within the Electrical Transformer Station and from
transformer bunds will be discharged to a percolation area following passage through an
appropriate oil interceptor.

2.6.8 Borrow Pits

Although only a relatively short length of new access tracks within the site will be
required, some stone material will be needed, principally for construction of tracks and for
cranepads. The quantity of fill material required is estimated as being approximately
65,000 m?3, as shown in Table 2.4.

Table 2.4: Stone Fill Material Requirement

Location Length  Width Average Volume
(m) (m)  Depth (m) (m?)
Construction Compound (4) 50 40 0.6 4,800
Electrical Transformer Station 55 30 1.0 1,650
New Access Tracks 2,240 6 0.9 12,096
Upgraded Access Tracks — Extra Width 7,530 3.5 0.9 23,720
Upgraded Access Tracks — Existing Width 7,530 2.5 0.5 9,413
Turbine Cranepads (14) 40 20 1.2 13,440
Total 65,118

It is anticipated that some of this requirement will be sourced from borrow pits within the
site, thereby minimising traffic on the public road and confining significant impacts to
within the development area. The locations where borrow pits are developed will
generally be restricted to areas where both visual and habitat impacts are minimised. It is
currently envisaged that there is a possibility of constructing borrow pits near the
locations of turbines T10 and T13, pending further investigations.

A stone crusher may be located in the borrow pit area and track material will be prepared
at this location before being distributed around the site by trucks.

Use of borrow pits will be strictly limited to meeting project needs. There is no intention
that they be used on a commercial basis during the project or afterwards. The use of
borrow pits is considered to be advantageous compared to drawing aggregate from an
operational quarry in the local area since it reduces potential impacts on the local road
network.

2.6.9 Reinstatement

The process of backfilling the excavated soil and restoring surface vegetation along
access track margins, over the margins of hard-standing areas, etc., will commence as
soon as the imperative tasks in the construction process are complete.
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Soil will be backfilled outside the drainage channels along track-sides and vegetated sods
replaced over the surface, bedded-in, regraded, etc, to re-constitute a stable and settled
ground surface on which the natural vegetation can recover and will be resistant to
erosion.

2.7 OPERATION, MAINTENANCE AND DECOMMISSIONING
Project Lifetime

It is envisaged that the project will remain in operation for about 25 years following its
commissioning, although depending on circumstances it may be viable to continue the
project for another phase thereafter.

Condition 2 in the grant of permission (PL 04.205173 - Ref N/03/2263) for the currently
approved Castlepook Wind Farm limited the life of that development to a period of 20
years from the date of commissioning.

The DoEHLG Wind Farm Planning Guidelines (Section 7.20) have subsequently noted as
follows:

The inclusion of a condition which limits the life span of a wind energy
development should be avoided, except in exceptional circumstances.

Operation and Maintenance

It is expected that the wind farm will have an availability of about 98%, i.e. it will be
capable of operation for 98% of the time. Actual operation will be determined by the wind
conditions experienced. However, on average, turbines turn and therefore produce
electricity for about 80 - 85% of the time. The output of the wind turbines will depend upon
the wind regime but a capacity factor of 30% - 35% is expected. This means that over the
course of a year each turbine would produce 30% - 35% of the amount it could
theoretically produce if it was working at maximum output at all times throughout the year.

Wind farms are designed to operate largely unattended and during the operational phase
the wind farm will normally be unmanned. Each turbine will have its own in-built
supervision and control system that will be capable of starting the turbine, monitoring its
operation and shutting down the turbine in the case of fault conditions.

Supervisory operational and monitoring activities will be carried out remotely with the aid
of computers connected via a telephone modem link.

Servicing of the wind turbines will be carried out in accordance with the manufacturer’s
specifications. Occasional technical problems may require maintenance visits by
technical staff.

Decommissioning

It is not envisaged at this stage that special environmental considerations will apply
during the ultimate decommissioning of the wind farm. The same principles of mitigation
works as apply to the construction works will apply to decommissioning.

During decommissioning all turbines and associated equipment will be removed from the
site in their entirety.

e  The nacelle units will be lowered from the towers and removed from site as complete
units.

° The turbine towers will be demolished in sections.
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e The turbine blades will be broken up on site to allow their removal from the site
without the need for abnormally long trailers similar to those used in their delivery.

The upper sections of the foundations will be covered and the ground will be left to re-
vegetate naturally. Underground cables will be cut back and left buried in order to avoid
disturbance of the already vegetated areas.

The additional tracks that are installed to facilitate the development will be left in place for
ongoing use in forestry operations.

Costs of Decommissioning

Condition 10 (2) in the grant of permission (PL 04.205173 - Ref N/03/2263) for the
currently approved Castlepook Wind Farm requires that, prior to commencement of the
development, the developer lodge with the planning authority a cash deposit, bond of an
insurance company or other security to secure the satisfactory reinstatement of the site
on the cessation of the project.

The DoEHLG Wind Farm Planning Guidelines (Section 7.19) recognise that the use of
long-term bonds puts an unreasonable burden on developers, given the long time span
involved in wind energy developments, and is difficult to enforce. It notes as follows:

The recycling value of the turbine components, particularly copper and steel,
should more than adequately cover the financial costs of the decommissioning.
Accordingly, the use of a long-term bond is not recommended.

The residual value of electrical equipment and the scrap value of wind turbine
components at Castlepook will provide a fund that will more than meet the financial costs
of decommissioning and site reinstatement.

2.8 ANCILLARY DEVELOPMENT

It will be a matter for the Commission for Energy Regulation (CER), as advised by the
transmission or distribution system operator, as to where the connection from Castlepook
Wind Farm to the Electricity Network will take place. This is not in the control of the
developer.

The actual route and connection infrastructure to be used will be a matter to be
addressed when an offer of grid connection is actually made and when the location and
method of connection to the Electricity Network is fully and finally established.

As noted in the DoEHLG Wind Farm Planning Guidelines (Sections 4.3 & 7.12), it will be
necessary to submit a separate planning application for the works to connect the
development to the Electricity Network, other than where the connection to the grid
constitutes exempted development.

Condition 12 in the grant of permission (PL 04.205173 - Ref N/03/2263) for currently
approved Castlepook Wind Farm requires that work on the wind farm should not proceed
in the absence of full permission for the electricity connection to the Electricity Network.
However, in recognition of the developer having no role in such matters, the DoEHLG
Wind Farm Planning Guidelines advise as follows:

It is not appropriate to attach conditions in regard to grid connections on land
outside the ownership of the applicant as part of the permission for the wind
energy development.

No offer of connection to the Electricity Network has yet made in respect of Castlepook
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Wind Farm. However, it is currently indicated that a suitable connection to the national
electricity network could be available by connection at the existing 110 kV substation at
Charleville.
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3. ALTERNATIVES

All alternatives that are considered should be capable of successfully achieving the
objectives of the development within a reasonable period of time, taking into account
economic, social, environmental and technological factors.

3.1 ALTERNATIVE ELECTRICITY GENERATION

3.1.1 Introduction

In the short - medium term at least, current and future demand for electricity generation
capacity in Ireland will remain predominantly supplied by fossil fuel plants.

However, renewable and alternative sources of power will play an increasingly important
role in meeting power needs in the future. The development of renewable sources of
energy is in line with EU and Government policies. Onshore wind power is recognised as
one of the most promising renewable energy sources for electricity generation in Ireland.
Wind energy currently represents by far the most significant viable option for electricity
generation from renewables.

These policies have strong public support. An independent study of the Irish public’s
attitude towards the development of wind energy indicated a high level of support for
developing more sources of renewable energy in Ireland, making it the preferred option
among energy policies measured within the study.

Ireland’s dependence on a finite supply of imported fossil fuels raises questions over the
security of supply in future years as reserves of fossils fuels are depleted. This brings the
need for locally generated renewable energy sharply into focus.

The main benefits of developing alternative energy sources are seen as reducing air
emissions from burning fossil fuel as well as complying with international agreements on
limiting such emissions. The utilisation of indigenous resources is also considered of
primary importance.

The above are now reflected in Ireland’s energy policy and it is evident that the renewable
energy sector is strongly supported by Government policy.

3.1.2 Project Context

Wind power has become an important source of energy worldwide, mainly due to the
following: environmental considerations; the search for energy alternatives and for a
reduction in energy dependence; and the increasing costs of oil and other fossil fuels.

Worldwide growth in the worldwide power sector is shown in Table 3.1.

Table 3.1: Global Deployment of Wind Power

Year 2004 2005 2006 2007 2008 2009

Installed Capacity (MW) 47,600 59,100 74,100 93,900 120,900 159,200

Annual Growth 20.8% 24.2% 25.4% 26.7% 28.7% 31.7%

Worldwide wind generating capacity stood at 13,600 MW in 1999 with the capacity in
2009 representing an almost twelve-fold increase over the intervening decade. Growth
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has been particularly strong in Europe where industry targets for 2010 were set at 60,000
MW installed capacity. In Germany, the country with the most installed wind generating
capacity at 22,000 MW, approximately 7% of its electricity is supplied from wind power,
while Spain in second place with over 15,000 MW of capacity has 10% its electricity from
wind. Denmark’s wind capacity meets 20% of its electricity needs, the largest share in
any country.

Exploitation of wind power in Ireland has lagged developments elsewhere in Europe,
despite Ireland’s better wind resources. In Ireland approximately 1,750 MW of wind
energy capacity had been connected to the Grid as of July 2010, having increased
significantly from 525 MW in mid-2006. EirGrid the grid operator reported in early-April
2011 that the maximum amount of wind power generated at any time by the country’s
wind farms reached a record 1,323 MW. This figure did not include wind farms situated in
Northern Ireland.

The national target for the renewable energy share of gross electricity consumption is
40% by 2020, estimated as being equivalent to about 5,800 MW of capacity.

Ireland has an abundant wind energy resource and almost the entire country has either
an excellent or very good wind energy resource, as indicated in Figure 3.1.

Cork County Council, through its Energy Agency based in Mallow, has been at the
forefront of developing awareness of energy issues and promoting renewable energy
initiatives throughout the County.

3.1.3 Other Renewable Energy Resources

Wind is the world’s fastest growing source of energy. Other renewable energy resources
include hydro, solar, biomass, tidal, wave and geothermal.

Hydro - There are no further suitable large and medium-sized hydro generation
resources that could be developed in Ireland. While a number of small resources remain,
it is not possible that their development could ever present anything other than a minor
increase in power generation capacity.

Solar - Solar power may be used in either direct heating applications or direct conversion
of radiation to electricity by the use of photo-voltaic cells. However, for large applications,
its costs remain very high. Feasibility studies continue in areas of high insolation and it
would be reasonable to expect commercial development for significant energy outputs to
occur first in such areas. This has not yet happened and at present solar power is not a
serious option for electricity generation in Ireland.

Biomass - Biomass energy can be obtained from the combustion of any organic material
that is grown and harvested on a regular basis. Suitable materials include forestry waste
and specially grown short rotation forestry. However, production of wood biomass from
the latter on a large scale remains to be proven in practice. Large-scale electricity or heat
generation from dedicated biomass crops is not a feasible option in Ireland at present.

Tidal - The generation of electricity from tidal power has been under assessment for
more than 50 years and various schemes are proposed from time to time. ESB
International, which is part of the ESB group of companies, is an investor in the
pioneering energy project that installed the world’s first commercial scale tidal power
generating device in Strangford Lough, Northern Ireland. Locations with naturally high
tidal ranges are required and those available in Ireland are generally 2 - 4m, which is
considered modest. Such schemes are highly capital intensive and further developments
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at Irish locations will await successful construction and operation of this pilot installation.

Wave - There has been considerable research on wave power and several experimental
installations have been constructed. To obtain appreciable power outputs, installation in
the most active and open sea areas is needed. These areas present very hostile
environments to structures and to mechanical and electrical equipment. To date, wave
power has not been proven to be technically feasible or commercially viable on a large
scale. Significant research continues and ESB International is already active in this field,
having applied for foreshore licences in respect of plans to develop three wave energy
sites off the Irish coast. While test installations are being further deployed, it is not
expected to contribute significantly to power generation in the immediate future.

Geothermal - Geothermal power is exploited in many locations throughout the world,
where reservoirs of hot or superheated water exist beneath the earth's surface. Most of
these systems are installed at locations having reservoirs of water at temperatures in
excess of 100 °C. Such high temperature reservoirs have only recently been identified in
Ireland and commercial exploitation of these resources is still at the concept stage.

3.1.4 Role and Benefits of Wind Energy

Climate change, security of electricity supply and price stability are amongst the factors
supporting the main rationale underpinning the need for renewables.

The case for renewables energy development in Ireland is heightened by the high
dependency on fossil fuel sources for primary energy consumption. Today, more than
95% of Ireland’s total energy requirement energy is still supplied in the form of fossil fuel.

In Ireland, wind energy, because of its developed technology and the large resource
available, is seen as making the most significant contribution to renewable energy
developments. Ireland has a large offshore and onshore wind resource. Onshore wind is
only effectively constrained by the amount of non-firm power the National Grid can
accept, causing the target to be only a fraction of the accessible resource.

Both onshore and offshore wind farms will have roles to play in renewable energy
developments. Offshore wind farms remain considerably more expensive to construct
than their onshore equivalents and have higher operating costs, due to the obvious
difficulties of access for maintenance, etc. In time, problems associated with offshore
wind will be solved. However, a need to develop wind farms at suitable onshore sites
remains.

Wind is the world’s fastest growing source of energy. In terms of available technology, it
is one of a few viable renewable energy sources currently available in Ireland. This, rather
than being a disadvantage, plays to the country’s strengths, as it has some of the highest
mean average wind speeds in western Europe.

Wind power provides more benefits than just affordable clean energy. The prices of wind-
generated electricity are stable and not subject to the price volatility of fossil fuels.
Additionally, since it is inexhaustible, wind offers long-term energy security that electricity
derived from non-renewable fossil fuels cannot.

A frequent misunderstanding related to wind is the implication of its variability. In fact, with
modern meteorology, wind is very predictable over the time scales relevant for balancing
the electricity system. Its variability means that it cannot displace fossil plant MW for MW,
but at penetrations up to 20% of electricity generation it can displace fossil plant at
around 20% of installed wind capacity. The carbon penalty for having additional

Alternatives Page 3.3710



Castlepook Wind Farm Environmental Impact Statement

Co. Cork March 2011

conventional plant on reserve duty to compensate for the variability of wind (which is in
any case usually predictable) is very small.

Increasing the proportion of wind power in the electricity system does not require greater
back-up capacity, as is often believed, but it does slightly increase the cost. The greater
the proportion of wind on the grid the lower its capacity value and the lower the quantities
of conventional technology it displaces. Nevertheless it continues to reduce carbon
emissions.

3.2 ALTERNATIVE SITES

321 Context

The criteria applied in determining site suitability for wind energy development include
wind resource, established and future land use, environmental conservation designations,
ease of access, proximity to the electricity grid and ease of site development.

A number of siting criteria are applied. These are generic in nature but are intended to be
flexible in relation to location of the proposed project, i.e. the acceptability of scale and
type of development is dependent on location and land use characteristics of the area.
The general criteria for sites suitable for wind farm development are as follows:

Estimated wind speed of at least 7.5 - 8 m/s.

e Proximity to a connection point with the national electricity grid.

e Reasonable road access.

e Terrain and ground conditions suitable for construction.

e No special designations which would be affect planning permission potential.
e Low potential for electromagnetic interference.

e Sufficient distance from residences to minimise amenity impacts.

In pursuit of ESB’s policy on renewable sources of energy, its companies engaged in
wind energy development have identified and evaluated many sites in different counties
throughout Ireland for their suitability for wind energy development. Some of the wind
energy projects for which planning applications have been made over the past number of
years and which are additional to Castlepook are identified in Tables 3.2 & 3.3 and are
presented in Figure 3.2.

Table 3.2: Planning Applications for Wind Farms — Republic of Ireland

County Name County Name
Carlow Rossacurra Mayo Ballinvully
Clare Boolynagleragh Oweninny
High Street Monaghan Coolberrin
Moneypoint Roscommon Tullynahaw
Donegal Croaghbrack Tipperary Bunkimalta
Kerry Grousemount Cappawhite
Leitrim Garvagh Glebe Waterford Woodhouse
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Limerick Grouselodge Wicklow Raheenleagh

Table 3.3: Planning Applications for Wind Farms — Northern Ireland

County Name County Name

Derry Carrickatane Tyrone Clunahill
Eglish Crockdun
Gortmonly Meenakeeran

The sites listed above are amongst more than 300 separate potential wind farm sites that
have been assessed throughout Ireland. The development rate of the order of 5%,
meaning that 95% of sites assessed are not proceeded with, is typical in the wind
industry.

For ESB Wind Development, which is among the leading developers in the country, the
extensive range of factors that arise in site selection would obviously not arise in the case
of individuals, groups or companies not engaged in the wind development sector to the
same extent.

These factors involve commercial decisions that are made in a portfolio context to identify
the most commercially attractive combination of projects with which to proceed. These
take account of such factors as strategic geographical spread, size profile, anticipated
market movements in civil engineering and equipment costs, physical access, electricity
prices, and the risk, prospects or potential impediments to planning approvals and
connection to the electricity network.

A key component of Coillte’s corporate strategy is to actively invest in wind energy
generation development. Coillte has a number of joint venture wind farm projects and
Coillte owned projects for development in the next seven years in the following counties:

Leitrim, Donegal, Mayo, Roscommon, Galway, Cork, Wicklow, Tipperary and Laois.

3.2.2 Site Suitability
Wind Speed

Wind speed, on which the power achieved is highly dependent, is critical to the viability of
wind farm developments. The power available from the wind is a function of the cube of
the wind speed. All other things being equal, a turbine at a site with an average wind
speed of 5 m/s will produce nearly twice as much power as a turbine at a location where
the wind averages 4 m/s. Doubling the wind speed increases the power output eightfold,
whereas doubling the turbine area only doubles the power. In this regard, the windiness
of the site is a key development parameter.

Monitoring of wind speed has shown that long-term wind speeds at Castlepook are
adequate for a feasible wind farm.

Size and Topography of Site

The site must be of sufficient size to accommodate a wind energy development that is
commercially viable to the developer. A large open site is required for the siting of wind
turbines and wind turbines require sufficient distance between each other to ensure that
the blades of one operating turbine will not interfere aerodynamically with the wind take of
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adjacent turbines.

In addition, proximity of residences in the context of protection of residential amenities is a
significant factor in site selection. At Castlepook there are no residences located within
the commonly accepted minimum 500 m buffer zone between residences and the nearest
turbine.

The local topography at any wind farm site should be such that the wind that crosses the
site does not become turbulent.

The site at Castlepook is suitable on grounds of its size and local topography.
Other Factors

The other favourable characteristics of the Castlepook site in relation to wind energy
generation include the following:

e Ground Conditions: The ground conditions are very favourable for civil engineering
construction and there are good conditions for foundations at the site, thereby
eliminating the need for piling.

e Access Tracks: A network of access tracks is already in place within the Coillte
forestry at Castlepook, minimising the extent of additional tracks that are required.
More than 75% of tracks are already in place and only require upgrading.

e FEase of Construction: The limited extent of required additional access tracks may be
constructed with minimal requirement for excavation of overburden.

e Established and Future Land Use: Existing land uses will not be affected and the
proposed development will not compromise alternative future land uses.

e Nature Conservation Designation: The site is not subject to designation for nature
conservation.

e Environmental Impacts: While some minor impacts are inevitable, the construction of a
wind energy project is fully compatible with the existing environment at the site.

Summary

The site at Castlepook is a suitable site for wind energy development.

3.3 ALTERNATIVE CONFIGURATIONS AND LAYOUTS

An objective of the development is to maximise the sustainable wind energy capture of
what is a very suitable site for wind energy development without causing significant
adverse environmental impacts.

3.3.1 General Approach

The possibility of installing different numbers and sizes of wind turbines was examined
originally as part of the planning application for the currently approved Castlepook Wind
Farm and was reconsidered in development of the current proposal.

While turbines of 850 kW capacity are at the lower end of the range of sizes that are
proposed for new developments, consideration was given to installing a larger number of
these smaller turbines. However, a sufficient number of 850 kW turbines giving a similar
overall wind farm capacity could not be accommodated within the land area available.

It is believed that an arrangement of a greater number of smaller capacity machines
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offers no significant advantages in visual impact terms and that visual impact is minimised
by installing larger but fewer wind turbines. From an aesthetic point of view, larger wind
turbines offer an advantage in the landscape because they generally have lower
rotational speed than smaller turbines. Large turbines therefore do not attract the eye in
the way that fast-moving objects generally do.

The choice of turbine type also requires an evaluation of whether the specifics of the
turbine are suited to the topography and wind resource at the site. Turbines of the type
proposed are suited to the site at Castlepook and they can make a significant contribution
in energy and environmental terms without imposing the financial burden of less than
optimum costs.

3.3.2 Original Proposal

The arrangement of the turbines on the site initially envisaged a development comprising
12 wind turbines and this was the basis for the application for Planning Permission (Ref.
N/03/2263) to Cork County Council. That layout arose from consideration of a number of
criteria, as follows:

e Land ownership boundaries and locations of residences within the surrounding area,
with the constraint that no wind turbine should be within 500 m of a residence.

e Critical spacing and accepted good design practice, taking into account site
topography, predicted wind speeds and prevailing wind direction, wind turbulence and
wake effects of one turbine on another.

e The presence of existing tracks whose use was to be maximised and the use of
existing contour features and natural gradients to the extent possible for provision of
additional tracks.

e The presence of telecommunications mast to the north of the site and microwave links
transmitted from it.

The turbines must be a minimum distance apart and this accounted for the extent of the
land area required to accommodate the number of turbines of the size and type
proposed. Spacing of turbines took into account the direction of the prevailing wind, which
is from the quadrant south-west through north-west. There are different separation
requirements in relation to the alignment of turbines with a greater separation being
necessary in direction of the prevailing wind as opposed to perpendicular to it.

The layout adopted represented a compromise between the above factors, taking into
account the necessary separation of turbines to minimise energy losses through wind
shadowing of upwind turbines. Noise and shadow flicker were also assessed but were not
primary considerations in turbine siting, given the relative remoteness of the turbines from
the nearest residences.

This lead to a layout containing 12 wind turbines being adopted. Planning permission as
granted in 2004 (Ref. PL 04.205173) was for a wind farm development comprising 12
turbines.

3.3.3 Development of Proposed Layout and Chosen Option

An increase in the maximum export capacity for Castlepook, as indicated by the
Commission for Energy Regulation (CER), over that originally applied for by the
developers arose from a recognition by CER of the fact that turbine capacity / technology
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changed while applicants were in the queue of applications for connection to the national
electricity network.

This has lead to an increase in the number and size of turbines for which planning
permission is sought at Castlepook.

Turbine Size

Wind turbine technology still offers a range of power ratings from a few kilowatts (kW) up
to several megawatts (MW or thousands of kW). However, wind turbines have generally
grown taller and more powerful. Rapid developments in technology have lead to turbines
of up to 4.5 MW capacity now being commercially available. These advances in design
mean that turbines of the type proposed with a capacity of approximately 2.0 — 3.0 MW
are now readily available and many manufacturers are now offering turbines of this size.

The deployment of larger wind turbines is also reflected in countries, such as Denmark,
that have well established wind energy networks. New, more efficient and higher rating
turbines are replacing older turbines. There is also an industry trend to equip turbines with
increasingly larger rotors.

Larger turbines, i.e. those of greater capacity, are intrinsically more efficient than smaller
machines and are usually able to deliver electricity at lower cost. This is because the
costs of foundations, access tracks, electrical grid connection plus a number of
components in the turbine, e.g. electronic control systems, are largely independent of the
size of machine.

Planning permission granted by An Bord Pleanala in 2004 was for a wind farm
development having turbines with an overall dimension of 110 m. The current proposal is
based on turbines with an overall dimension of up to 126 m. The increase in overall
dimensions significantly increases the number of candidate machines that may be
considered for deployment at Castlepook.

The larger overall dimension reflects technical advances in wind turbine technology that
has seen larger turbines becoming the industry standard. Taller turbines than those
proposed are widely available and are in use throughout Europe. However, the next
standard tower height is 100 m.

A development of lower capacity would be wasteful of resources at a site capable of
sustaining a project of the proposed size with minimal impact on the local environment.

Proposed Arrangement - Turbines
The arrangement of turbines was devised to optimise wind energy capture.

The layout of the wind farm has evolved by taking account of various constraints as they
arose during the design. These considerations included the following:

e Planning history.

e The presence of an area of hen harrier territory to which an exclusion zone of 500 m
was applied.

e The presence of a communications mast and the directional signals from it to the
operators’ masts located elsewhere.

e Designation of lands to the north of the site as a candidate SAC arising from the
presence of wet heath, dry heath and blanket bog.
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e Geotechnical investigations to determine any areas that should be avoided where
possible.

e Technical advances in wind turbine technology that has seen larger turbines becoming
the industry standard.

e Analysis of site specific wind data to determine the wind rose for the site and
consideration of the prevailing wind direction.

e Operational experience at other wind farm developments.

Micrositing: As noted in the DoEHLG Wind Farm Planning Guidelines (Section 7.3), the
precise locations of turbines may need to be modified as a result of a detailed
geotechnical investigations. Other turbines may require minor relocation as a result in
order to maintain separation distances. While it is not envisaged, should this arise, full
details will be provided to the Cork County Council before commencement of
construction.

Any minor changes to the layout will take full account of the self-imposed constraints
regarding minimisation of impacts.

Proposed Arrangement — Electrical Transformer Substation

The location of the Electrical Transformer Station was chosen in the context of an
optimum location in respect of the expected method of grid connection. This was
balanced by the requirement to minimise the amount of underground cabling needed to
connect the turbines to it.

The physical orientation of the Electrical Transformer Station was also considered in
respect of the various possibilities for grid connection, resulting in an arrangement that is
slightly modified from the currently approved arrangement.

Proposed Arrangement — Anemometer Masts

The anemometer masts were positioned to provide representative data from different
parts of the site, taking into account the direction of the prevailing wind.

Individual locations for each were chosen so minimise the distance between the mast and
the most remote turbines from it. Positioning also took account of proximity to the nearest
mast to avoid wind turbulence effects.

Summary

The layout of the wind farm components has evolved by taking account of various
constraints as they arose during the design.

The arrangement of turbines optimises wind energy capture at the site while taking
cognisance of rationale underlying the previously approved arrangement. The wind
turbines and access tracks will occupy a small proportion of the overall lands at the site
and the remainder will be available for existing or other uses.

The current proposal represents the most sympathetic arrangement possible for a wind
energy development of 14 turbines on this site taking account of the constraints applying.

3.34 Wind Energy Guidelines

The DoEHLG’s Wind Farm Planning Guidelines (Section 6.9) notes that landscape
character types provide a useful basis for practical application of siting and design
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guidelines in relation to wind energy development.

In that context six landscape character types were selected to represent most situations,
as follows: mountain moorland, hilly and flat farmland, flat peatland, transitional marginal
land, urban / industrial, and coast. Mountain moorland is the landscape character type
that best describes the site at Castlepook.

The siting and design guidance for mountain moorland address the issues of Location,
Spatial extent, Spacing, Layout, Height and Cumulative effect.

The characteristics of this revised proposal for Castlepook fully meet the Guidelines.
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4. POLICY & PLANNING CONTEXT

4.1 ENERGY POLICY — EUROPEAN CONTEXT

4.1.1 White Paper on Renewables

Development of renewable energy has for some time been a central aim of EU energy
policy and as a first step towards a strategy for renewables, the EU adopted a Green
Paper in November 1996 that sought views on setting an indicative objective of 12% for
the contribution by renewable sources of energy to overall energy consumption by 2010.

This target was then established in 1997 in the EU Commission’s Energy for the Future:
Renewable Sources of Energy - White Paper for a Community Strategy and Action Plan.
The purpose of the White Paper was to contribute, by promoting renewable energy, to the
achievement of overall energy policy objectives: security of supply, environment and
competitiveness, and to improve and reinforce environmental protection and sustainable
development.

The overall EU target of doubling the share of renewables to 12% by 2010 implied that
Member States have to encourage the increase in renewable energy sources according
to their own potential. The setting of targets was recognised as providing a stimulus to
efforts towards increased exploitation of available potential and an important instrument
for attaining carbon dioxide (CO2) emissions reductions, decreasing energy dependence,
developing national industry and creating jobs.

4.1.2 Green Paper on Security of Supply

Amongst the tools supporting the EU strategy and instruments for promoting renewable
energy sources is its Green Paper on the security of energy supply. This was adopted in
November 2000 in order to launch a debate on the geopolitical, economic and
environmental stakes involved in securing the EU’s energy supply.

The EU’s resources are limited with respect to reserves of oil and gas and costs of coal
production are a multiple of the world market price. Correspondingly, there is a potential
abundance of renewables.

The aim was to put forward proactive strategies to attenuate, if not counteract, the
dependence on energy supplies. Future priorities include managing the dependence on
supply by development of less polluting energy sources.

New and renewable forms of energy are the first options for action in relation to security
of supply, the environment and local populations.

4.1.3 Renewable Energy Directive

The EU Renewables Directive 2001/77/EC was adopted in 2001, having the following
targets:

e To establish a framework to increase the share of green electricity from 14% to 22% of
gross electricity consumption by 2010.

e To help double the share of renewables energy from 6% to 12% of gross energy
consumption in Europe by 2010.

e To further compliance with the commitments made by the EU under the 1997 Kyoto
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Protocol on reducing greenhouse gas (GHG) emissions.

The Directive is the first time that the EU has adopted a legislative text aimed at
promoting the production of energy from renewable sources and it states as follows:

The potential for the exploitation of renewable energy sources is underused in the
Community at present. The Community recognises the need to promote renewable
energy sources as a priority measure given that their exploitation contributes to
environmental protection and sustainable development. In addition this can also
create local employment, have a positive impact on social cohesion, contribute to
security of supply and make it possible to reach Kyoto targets more quickly. It is
therefore necessary to ensure that this potential is better exploited within the
framework of the new electricity market.

The promotion of electricity produced from renewable energy sources is a high
Community priority as outlined in the White paper on renewable Energy sources
for reasons of security and diversification of energy supply, of environmental
protection and economic cohesion.

The Directive obliged Member States to set indicative targets and the Directive committed
Ireland to the production of 13.2% of electricity demand from renewable energy sources
by 2010.

In March 2003, the European Heads of State invited Member States to accelerate
progress towards meeting the EU target of 22% electricity from renewables by 2010 and
encouraged national targets.

The Irish Government introduced a range of measures to increase the deployment of
renewables electricity.

4.1.4 Renewable Energy Directive - 2009

In January 2007, the EU Commission published a Renewable Energy Roadmap outlining
a long-term strategy. It called for a mandatory target of a 20% share of renewable
energies in the EU's energy mix by 2020. The target was endorsed by EU leaders in
March 2007.

The EU Renewables Directive 2009/28/EC amended and subsequently repealed
Directives 2001/77/EC and 2003/30/EC.

The EU directive on renewable energies requires each member state to increase its
share of renewable energies - such as solar, wind or hydro - in the bloc's energy mix to
raise the overall share to 20% by 2020. To achieve the objective, every nation in the 27-
member bloc is required to increase its share of renewables by 5.5% from 2005 levels,
with the remaining increase calculated on the basis of per capita gross domestic product
(GDP).

Ireland’s 2005 share of renewables at 3.1% is required to increase to 16% by 2020. The
Directive set a series of interim targets, known as 'indicative trajectories’, in order to
ensure steady progress towards the 2020 targets.

4.1.5 Climate Change

Monitoring has shown that the atmospheric concentration of greenhouse gases, including
CO2, is increasing. This raises concerns regarding the effect these may have on the
earth’s climate as a result of an enhanced greenhouse effect. Despite limited remaining
uncertainties, scientists internationally are of the view that the balance of evidence
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suggests there is a discernible human influence on the global climate as a result of the
build-up of CO2 and other greenhouse gases in the atmosphere.

In response to these concerns, under the UN Framework Convention on Climate Change
(UNFCCC), to which 186 countries are Parties, industrialised countries were to stabilise
their greenhouse gas emissions at 1990 levels by the year 2000. The EU met this
commitment. The Kyoto Protocol to the UNFCCC committed the 15 countries that were
EU members at the time to reduce their collective emissions in the 2008-2012 period to
8% below 1990 levels.

The core of the package comprises four pieces of complementary legislation:

e A revision and strengthening of the Emissions Trading System (EU ETS), the EU’s
key tool for cutting emissions cost-effectively.

e An Effort Sharing Decision governing emissions from sectors not covered by the EU
ETS, such as transport, housing, agriculture and waste.

e Binding national targets for renewable energy which collectively will lift the average
renewable share across the EU to 20% by 2020 (more than double the 2006 level of
9.2%). The national targets range from a renewables share of 10% in Malta to 49%
in Sweden. The targets will contribute to decreasing the EU’s dependence on
imported energy and to reducing greenhouse gas emissions.

e Alegal framework to promote the development and safe use of carbon capture and
storage (CCS).

The EU has also offered to increase its emissions reduction to 30% by 2020, on condition
that other major emitting countries in the developed and developing worlds commit to do
their fair share under a future global climate agreement. This agreement should take
effect at the start of 2013 when the Kyoto Protocol's first commitment period will have
expired.

The Copenhagen Accord reached in December 2009 represented a step towards such an
agreement. The EU is pressing for a global deal that is ambitious, comprehensive and
legally binding.

4.1.6 Summary

The development of renewable energy, particularly energy from wind, water, solar power
and biomass, is a central aim of the European Commission's energy policy. There are
several reasons for this:

e Renewable energy has an important role to play in reducing CO, emissions, which is a
major Community objective.

e Increasing the share of renewable energy in the energy balance enhances
sustainability. It also helps to improve the security of energy supply by reducing the
Community's growing dependence on imported energy sources.

e Renewable energy sources are expected to be economically competitive with
conventional energy sources in the medium to long term.

It is evident that this proposed wind farm development at Castlepook is strongly
supported by policy at European level.
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4.2 ENERGY POLICY — NATIONAL CONTEXT

4.2.1 Policy Evolution

It is Government Policy to promote the development of renewable energy sources.
Sustainable energy policy includes maximising the efficiency of generation and
emphasising the use of renewable resources.

Ireland’s Green Paper on Sustainable Energy was launched in September 1999, the
policy indicating how Ireland would progress towards meeting its energy requirements in
an environmentally and economically sustainable way. It included an increased target of
500 MW of electricity generation capacity from renewable energy sources in the period
2000-2005. The bulk of the capacity was expected to come from wind energy.

The Green Paper concentrated on Ireland's need to limit energy-related CO, emissions
under the Kyoto Protocol. An additional major justification of this strategy on renewable
energy is to reduce lIrish dependence on imported fuels for the purpose of security of

supply.

The Renewable Energy Strategy Group was formed in November 1999 on foot of the
Green Paper. In its report Strategy for Intensifying Wind Energy Development the Group
outlined a strategy of promoting large-scale wind energy projects to achieve efficient
deployment of wind energy.

In the National Spatial Strategy 2002 — 2020, it is stated as follows:

..in economic development the environment provides a resource base that supports
a wide range of activities that include agriculture, forestry, fishing, aqua-culture,
mineral use, energy use, industry, services and tourism. For these activities, the aim
should be to ensure that the resources are used in sustainable ways that put as
much emphasis as possible on their renewability.

4.2.2 Renewable Energy Development - 2006

The Department for Communications, Marine and Natural Resources holds responsibility
for renewable energy policy in Ireland. The Renewable Energy Development Group,
chaired by the Department, was established in May 2004 to consider the future options
on policies, targets, programmes and support measures to develop the increased use of
renewable energy in the electricity market to 2010 and beyond. Its Renewable Energy
Development 2006 presented an overview of policy and strategy evolution, which states
as follows:

Renewable energy deployment fits with a range of policy imperatives across many
areas. It has clear environmental benefits and helps meet our international
environmental commitments. It reduces reliance on imported fuels, reducing
dependence and bringing associated economic benefits.

The Group’s analysis of targets indicated that, depending on growth in future electricity
demand, Ireland needed to have up to approximately 1,450 MW of renewable energy
sources installed by the end of 2009 to achieve the 13.2% target set out in the EU
Renewables Directive. A conclusion was as follows:

A sustainable energy economy depends on both efficiency in the supply and
consumption of energy and in the substantial deployment of renewable sources.
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4.2.3 Energy White Paper — 2007

The Government launched its Energy White Paper’ in March 2007, describing the actions
and targets for the energy policy framework out to 2020, to support economic growth and
meet the needs of all consumers. It is set firmly in the global and European context, which
has put energy security and climate change among the most urgent international
challenges.

Sustainability is at the heart of Government’s energy policy objectives. The Paper outlines
that the challenge of creating a sustainable energy future for Ireland will be met through a
range of strategies, targets and actions to deliver environmentally sustainable energy
supply and use. The underpinning Strategic Goals include accelerating the growth of
renewable energy sources.

The key targets as set out in Table 4.1 were set regarding renewable electricity:

Table 4.1: National Renewable Energy Targets

Year Criterion Target
2010 Gross electricity consumption from renewable sources 15 %
2020 Gross electricity consumption from renewable sources 40 %

The latter target for consumption coming from renewables by 2020 was revised upwards
in October 2008 from 33%.

The Government's 40% renewable penetration target for 2020 is estimated to be
equivalent to about 5,800 MW of installed renewable capacity. Installed capacity in July
2010 was approximately 1,750 MW, indicating that significant further development is
required.

The Government is evidently committed to delivering a significant growth in renewable
energy as a contribution to fuel diversity in power generation. Wind energy will provide
the pivotal contribution to achieving this target.

4.2.4  National Climate Change Strategy 2007 - 2010

The National Climate Change Strategy2 (NCCS) 2007 - 2012, published in April 2007
follows on from the first national strategy, published in 2000 and reviewed in 2002. The
Strategy details the measures by which Ireland will meet its Kyoto 2008 - 2012
commitment. It also outlines how the measures will position Ireland for the post-2012
period.

With regard to renewable electricity production the NCCS states that “electricity
generation from renewable sources provides the most effective way of reducing the
contribution of power generation to Ireland’s greenhouse gas emissions”. It is forecast
that an annual emissions savings of 1.47 Mt of carbon dioxide (CO2) will be achieved on
foot of the Government’s 15% target for 2010 and annual savings of 3.26 Mt with 33%
renewable electricity by 2020.

! Delivering A Sustainable Energy Future For Ireland; Department of Communications, Marine and Natural
Resources (2007)
2 National Climate Change Strategy; Department of the Environment, Heritage and Local Government (2007)

Policy & Planning Context Page 4.5/9



Castlepook Wind Farm Environmental Impact Statement

Co. Cork March 2011

4.3 NATIONAL DEVELOPMENT PLAN

The National Development Plan 2007-2013° is the largest and most ambitious investment
programme ever proposed for Ireland and it sets out the roadmap to Ireland’s future.

The Plan outlines a number of High Level Objectives that will guide investment priorities
and allocations. These include environmental sustainability, whose promotion, including
tackling climate change, is a key objective of the investment strategy in the Plan. Climate
Change and Renewable Energy are two of the six identified areas in which investment
under the Plan will make a major contribution to the protection and enhancement of the
environment.

This Plan sets out objectives to stimulate renewable energy production and notes as
follows:

Ireland has significant renewable energy resources available but their large-scale
exploitation continues to require support and intervention by policy makers
because of the investment costs and risks entailed. This intervention is required
across the three principal energy sectors: electricity, heat and transport and in the
industrial, public, commercial and domestic sectors.

The proposed investments will considerably enhance environmental sustainability.
Increased market penetration of renewable energy technologies in the electricity,
heat and transport sectors will displace fossil fuels such as coal, oil, gas and peat.
In the case of electricity, the 2010 target for renewable energy consumption has
been increased to 15%.

The Sustainable Energy Sub-Programme states that renewable energy measures will
focus on achieving Government targets for renewable energy production and meeting
policy goals with regard to competitiveness, environment, security of supply, R&D and the
development of a sustainable All-Island energy market.

In addition to identifying the emerging potential and deployment of biomass and biofuels,
preparatory action on ocean energy and deployment of other technologies such as solar
and geothermal technologies, it notes as follows:

The primary focus will be on the large-scale deployment of wind, ....

4.4 PLANNING POLICY — COUNTY DEVELOPMENT PLANS

Under Part Il Chapter 1 of the Local Government Planning and Development Act, 2000,
Planning Authorities are obliged to make Development Plans for their functional area
every six years. The Cork County Development Plan 2009, which is effective since
February 2009, is the framework document for guiding and controlling future
developments in the county.

The Development Plan consists of a written statement and maps and is required to
include objectives that include provision or facilitating the provision of infrastructure,
including transport, energy and communication, water supplies, and waste recovery and
disposal.

The Limerick County Development Plan 2010, which is effective since November 2010, is
the framework document for guiding and controlling future developments in that county. It
has also been consulted.

8 Transforming Ireland — A Better Quality of Life for All
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4.4.1 Cork County Development Plan 2009
Wind energy is addressed in terms of policy on Transport and Infrastructure (Chapter 6).

In relation to Energy the Council has recognised in the Plan (Section 6.7) that Co. Cork
has significant wind resources, a certain amount of which may be amenable to
exploitation as a renewable electricity source. Having studied both the wind speeds and
the landscapes of the county on a broad level, two special areas, namely Strategic
Search Areas and Strategically Unsuitable Areas, have been identified in relation to wind
energy developments, as follows:

STRATEGIC SEARCH AREAS: Areas which have both relatively high wind speeds
and relatively low landscape sensitivity to wind projects. These could be
considered to be strategic ‘search areas’ for wind farm development. Prospective
developers would be encouraged generally to focus on these areas when searching
for potentially suitable sites in County Cork. While not all locations within these
areas would be suitable for wind projects (see below), they do give a strategic
representation of generally preferred areas.

STRATEGICALLY UNSUITABLE AREAS: Areas which, because of high landscape
sensitivity, are considered generally to be unsuitable for wind energy projects.
While there may be a small number of locations within these areas with limited
potential for small-scale wind projects, their contribution to any significant
reduction in greenhouse gas emissions would be negligible. Except on a small
scale and at particularly suitable locations, wind projects would normally be
discouraged in these areas.

The Ballyhoura Mountains are not located within a Strategic Search Area, although the
site is located within close proximity to the primary extent of designated search area in the
County. The suitability of the site from a wind farm development perspective is well
established through the current planning permission.

Development Plan Objectives include the following:

Development Plan Objectives:

Wind Energy

INF 7-4 Wind Energy Projects

(c) It is an objective in the strategic search areas (and in those areas that are
identified as neither strategic search areas nor strategically unsuitable areas), to
consider new, or the expansion of existing, wind energy projects on their merits having
regard to normal planning criteria including, in particular, the following:

e The sensitivity of the landscape and of adjoining landscapes to wind energy
projects;

e The scale, size and layout of the project, any cumulative effects due to other
projects, and the degree to which impacts are highly visible over vast areas;

e The visual impact of the project on protected views and prospects, and designated
scenic landscapes as well as local visual impacts;

e The impact of the project on nature conservation, archaeology and historic
structures;

e Local environmental impacts including noise and shadow flicker;
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e The visual and environmental impacts of associated development such as access
roads, plant, grid connections etc.

e The proximity and sensitivity of a recognised settlement,
e The impact of the project on archaeology and historic structures,

e The impact of nature conservation, in particular avoiding designated and
proposed

4.4.2 Limerick County Development Plan 2010-2016

Wind energy is addressed in terms of policy on Transport and Infrastructure (Chapter 8)
with extensive guidelines to be followed in planning wind farm developments set out in
Section 10.13 of the Plan.

Renewable energy is addressed in Section 8.5.4 of the Plan, which includes the following:

In light of the issues of energy security and possible future resource constraints
and the issue of global warning the new renewable energy sector looks set to play
a bigger role in the economic and infrastructural future of County Limerick.

The Council’'s wind energy strategy is illustrated in Map 8.4 of the Plan, which shows
preferred areas, areas open to consideration and areas which are not considered suitable
for wind energy.

Renewable Energy Policy Objectives are as follows:

Objective IN O55: Support Renewable Energy Developments

It is the objective of the Council to adopt a positive approach to renewable energy developments
having regard to the following:

a) the proper planning and sustainable development of the area;
b) the environmental and social impacts of the proposed development;
c) impact of the development on the landscape;

d) where impacts are inevitable, mitigation features have been taken into account or in the
case of European conservation sites, the facilities will only be accepted if they comply with Article 6
of the Habitats Directive;

e) Protected areas — NHAs, SPAs and SACs, areas of archaeological potential and scenic
importance, proximity to elements of the architectural heritage such as protected structures and
architectural conservation areas, national monuments etc have been taken into account.

Objective IN O58: Siting of Wind Energy Developments:

(a) In considering the siting of renewable energy developments in terms of wind energy projects it is
the objective of the Planning Authority to permit their siting in appropriate locations as identified in
the Landscape Characterisation of the County and Wind Energy Strategy where judged to be in
compliance with proper planning and sustainable development with the Development Guidelines for
wind farms. These are drawn from the Department of Environment’'s ‘Wind Energy Development
Guidelines’ (DEHLG 2006) and the Planning Authority shall have regard to these in assessing
planning applications.

(b) Surface drainage associated with access roads has to avoid raising the hydrographic peak in
down stream rivers after rain events, and has to avoid reducing the water storage abilities of
peatland areas and to have in place during the lifetime of the wind farm a storm water flow
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attenuation system to achieve no net increase in surface water run off to a 1:100 year storm event
capacity.

(c) Areas open for consideration for wind energy applications shall be treated on their merits with
the onus on the developer to demonstrate why the development should be granted permission. This
category has been applied to areas with limited capacity to absorb wind development but which are
sensitive enough to require a site by site and cumulative effects appraisal to ascertain the suitability
of the area for development.

4.5 CONCLUSIONS

Ireland, like many modern economies, is facing a wide range of challenges in energy
policy due to a number of factors, including: rising prices of primary inputs (especially
fossil fuels), energy and fuel price risk and volatility, energy supply security, GHG
emissions, non-GHG emissions, rising demand, the requirement to invest/replace grid
and infrastructure, and the creation of energy market competition and a single EU market.
With these challenges to the fore, renewables policy is also an important issue for Ireland.

Within the portfolio of possible renewables, onshore wind power presents a potential
means for Ireland to increase the amount of electricity that is produced by emission-free
power generation capacity.

Ireland has an abundant wind energy resource and it is clear that there is strong support
at multiple levels for the development of renewable sources of energy, such as will result
from Castlepook Wind Farm.

Over the past decade, energy and environment policies have been adopted and realigned
to reflect new concerns at national and international levels, to address the new realities in
these areas and provide a focus for future actions. These are reflected in the policies of
Cork County Council.

It is evident that there is a presumption in favour of wind farm developments.

Cork County Council approved a wind farm development (03/2263) at Castlepook in
2003. Following an appeal, An Bord Pleanala granted planning permission (PL
04.205173) in April 2004. Since then there is even greater support at policy level for
suitable wind energy development of the type proposed.
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5. HUMAN BEINGS

5.1 RECEIVING ENVIRONMENT

5.1.1 Population & Employment

The site is located in the District Electoral Divisions (DEDs) of Skahanagh and Streamhill
in the Mallow Rural District of Co. Cork, as shown in Figure 5.1. The more populous
Doneraile DED is nearby. The populations of each from Census of Ireland data produced
by the Central Statistics Office are shown in Table 5.1

Table 5.1: Population Trends

Area 1996 2002 2006 Change (‘96-'06)
State 3,621,035 3,917,336 4,239,848 +171 %
Co. Cork 293,323 447,829 481,295 +64.1 %
Mallow Rural District 18,971 19,654 21,870 +15.3 %
Skahanagh DED 128 141 133 +3.9%
Streamhill DED 163 125 122 -33.6 %
Doneraile DED 1,296 1,380 1,390 +7.3 %

Over the last 10 - 15 years, population trends in Ireland have changed dramatically.

In the period 1991— 2006 Co. Cork experienced a larger increase in population than
nationally. However, there has been an uneven growth between different parts of the
county. Cork City has a dominant position in the county and its immediate environs are
the areas that are most developed in terms of employment, infrastructure, etc. This also
impacts on the demographic profile of the county, which is unbalanced in rural areas.

Population growth in Mallow Rural District and in Doneraile DED was very much less than
the county as a whole with Skahanagh DED being virtually static and Streambhill DED
continuing its significant downward trend. A lower increase or decline in population in
rural areas is reflective of a number of processes at work. These influences include the
decrease in the number of farmers and the consequent increase in farm sizes, lack of
locally based employment opportunities, lack of access to services and the movement of
population, particularly the young, towards the larger urban centres.

However, a number of factors lead to a modest reversal of the declining population trends
in many areas over more recent years.

5.1.2 Socio-economics

Agriculture is an important industry in Co. Cork, with the industry generating significant
additional employment in related activities and services. However, there has been a
significant decline in the number of people employed in agriculture in the county over the
past decade and there has a growing trend towards part-time farming. Despite the
changing pattern of employment in agriculture, the agri-food sector continues to be one of
the most important and dynamic indigenous manufacturing elements in the Irish
economy. It accounts for up to 9% of gross domestic product (GDP) and is responsible
for a significant proportion of the country’s net foreign earnings
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The decline in agricultural employment is brought about through natural wastage, as
those currently engaged in agriculture age, and through young persons deciding not to
enter farming. Changes in agricultural practice and policies have resulted in a large shift
in population from the rural areas of the county to the larger settlements for off-farm
employment. Decreases in population in rural areas generally are attributed to this
decline.

Although the model of rural land use, dominated by traditional agriculture, has been
changing to include more varied patterns of rural land use, the agricultural economy
remains crucial to rural parts of Ireland. While there are declining prospects for
agricultural employment, employment data on agriculture understates the sector’s
importance to the region, in relation both to the food manufacturing sector and the
services sector, which are both interrelated and partly dependent on agricultural activity.

The occupation by industry for Co. Cork, excluding Cork City, is shown in Table 5.2.

Table 5.2: Employment Structure — Cork County

Sector 1996 2006

Agriculture 17,607 14.8 % 11,754 6.7 %
Manufacturing 19,678 16.5 % 24,086 13.7 %
Building / Construction 8,338 7.0 % 16,336 9.3 %
Public Administration 16,462 13.8 % 27,953 15.9 %
Communications / Transport 6,677 5.6 % 9,428 54 %
Sales / Commerce 14,831 125 % 22,377 12.7 %
Professional / Technical / Health 17,693 14.9 % 30,844 17.6 %
Services 10,668 9.0 % 18,108 10.3 %
Other 7,096 6.0 % 14,852 8.5%
Total 119,050 - 175,738 -

Unlike the some other parts of Co. Cork, the area does not have a tourism tradition, even
though it has important natural and built heritage features.

Large parts of the area are identified as rural diversification areas largely because of
some areas of less intensive or productive agricultural practices / traditions and a weaker
population structure. Wind farms, forestry and quarrying rather than more traditional land
use patterns are more in evidence than elsewhere.

5.1.3 Health and Safety

The basic technology to be employed in the project is well understood and there have
been significant technical advances in the recent past. The development of the
technology is reflected in its growing application in many successful projects both
nationally and internationally.

5.1.4 Public Attitude

The report Attitudes Towards Wind Farms and Wind Energy in Ireland, which provided
the results from Ireland’s first independent study of the Irish public’s attitude towards the
development of wind energy, highlighted the following:
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e There is a high level of public support for developing more sources of renewable
energy in Ireland.

e The overall attitude to wind farms is almost entirely positive. More than eight of ten
people believe wind energy to be a good or fairly good thing.

e A large majority of the general public believes that wind farm developments do not
impact on the scenic beauty of an area. This is the case irrespective of the type of
landscape.

It was noted that a significant portion of those opposed to a local wind farm did not really
have any reason they could articulate, other than that they simply didn’t want it.

5.2 IMPACT OF THE DEVELOPMENT

5.2.1 Population, Employment & Socio-economics
Local Level

As the proposed development contains no residential component, it is unlikely to have
any significant direct impact on the composition of the population in the immediate area.
There is no evidence from Ireland or elsewhere that the presence of a wind energy
development in an area has an effect on population numbers.

Regarding potential employment in the renewables sector, as in many capital intensive
industries, renewable energy development tends to be characterised by substantial short-
term employment creation during the construction phase and relatively modest long-term
employment thereafter. At peak employment, approximately 20 - 25 jobs will be created
during construction.

Employment in the wind energy sector is closely related to the rated capacity planned,
constructed and installed and, as such, jobs supported by the wind industry are located
largely where generating capacity is installed. Therefore, the jobs created will be widely
displaced around the island of Ireland, including Co. Cork.

There will be also be indirect employment in the manufacture of building materials and
equipment used in construction. A requirement for some temporary or medium-term
accommodation may arise during project construction.

The wind farm will not impact negatively on other employment in the area. In terms of
land use, the area occupied by the wind turbines, access tracks and the electrical
transformer station will be small relative to the overall extent of lands at the site and
existing or alternative future land uses will not be compromised.

The project will generate annual Local Authority Rates for Cork County Council that will
provide indirect long-term benefit for the broader community.

National Level

Based on the estimates of the capacity to be installed to reach national targets for
renewable energy generation, a report in 2009 by Deloitte* indicated that the construction
and development of wind energy projects across Ireland to 2020 will involve c. €14.75
billion of investment, ¢ €5.1 billion of which will be retained in the local Irish economy to
2020. Typical investment costs by category are shown in Figure 5.2.

4 Jobs and Investment in Irish Wind Energy Powering Ireland’'s Economy
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The anticipated total capital cost of the Castlepook Wind Farm project is of the order of
approximately €60M. This expenditure will result in economic benefit to the local and
national economy. Up to approximately 25% of expenditure will be on the supply of
construction material, non-turbine equipment and services.

Studies have shown that in 2007 with an installed capacity of just over 56,500 MW, the
EU wind energy sector employed more than 150,000 people directly and indirectly in the
sector.

The Deloitte report suggested that the wind energy sector to 2020 in Ireland is capable of
supporting more than 10,760 jobs through direct and indirect involvement in the sector.
Regarding potential employment in the renewables sector, construction jobs include civil
engineering, electrical engineering, labouring, project management, health and safety,
turbine transport and crane, and further environmental analysis required to satisfy
planning conditions.

The above is a substantial contribution, particularly given the decline in traditional
industries including agriculture and across a number of areas of manufacturing. In
addition many of the jobs created in the renewables sector would be private sector
employment, thereby contributing to the necessary balance between the enterprise and
public sectors. The estimates take no account of turbine installation, as international
suppliers tend to predominantly deploy in-house teams rather than sub-contracting all
activities. Projected employment in the wind industry is shown in Figure 5.3.

The outcome of the analysis undertaken regarding employment is comparable with the
results found in studies elsewhere.

During the construction phase at Castlepook there will be significant expenditure on the
provision of site facilities including the construction of the civil and electrical infrastructure.
These can benefit local companies, contractors and their employees.

522 Health and Safety

The DoEHLG’s Wind Farm Planning Guidelines (Section 5.7) note as follows regarding
safety aspects:

There are no specific safety considerations in relation to the operation of wind
turbines.

Electromagnetic Radiation: In common with all electrical equipment, the turbines and
other equipment associated with a wind farm emit electromagnetic radiation. Such
emissions for the type of machine under consideration would be very low in the
immediate vicinity of the machine and almost non-existent at any distance from it. There
is no evidence that such emissions, which are common at higher levels in all built-up
areas, are injurious to human health.

Wind turbines, like most other engineering products, are designed to operate to very high
safety standards. There are two situations where wind turbines could prove a threat to
human safety:

Structural Integrity of Turbines: In the past, some poorly designed wind turbines have
experienced blade failures during storms. This has applied particularly to two-bladed
machines.

The type of wind turbine proposed will be a three-bladed machine with Class One
Certification for Structural Integrity issued by Germanischer Lloyd. The machines will be
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designed to withstand gusts of up to 70 m/s (157 miles/hour), which is well above the
wind speed applicable to the deign of conventional structures in this part of Ireland. The
extreme conditions represented by the design wind speed are very rare and, if they did
occur, would cause widespread destruction to dwellings and infrastructure. Because of
the distance to the nearest dwellings, it is extremely unlikely that even under these
conditions the wind turbines would cause additional damage or risk to persons.

Hazard from Falling Ice: In cold climates or at high altitude, ice could potentially build up
on the blades and ice falling off could potentially injure persons below. This does not arise
when a turbine is in operation but rather where it has been stopped, following a grid
failure for example, and the ambient temperature is very low, allowing ice to build up.
Wind turbines installed in such environments may incorporate an automatic ice warning
system and some components in the wind turbine require a certain time for preheating
prior to turbine restart. This does not arise in Irish conditions and any ice formation would
be likely to cause a dynamic imbalance on the rotating blades that would automatically
result in a shut-down of the wind turbine.

Summary: The minimum desirable distance between wind turbines and occupied
buildings, established on the basis of protection of residential amenities including visual
impact and expected noise levels, will always be greater than that necessary to meet
safety requirements. Extensive operational experience has shown that the health and
safety record of wind turbines is exceptionally high, being better in most instances than
other forms of electricity production.

Ireland has had operational wind farms for a considerable period without any safety
incidents.

523 Public Attitude to Windfarms

Surveys of public attitudes both across Europe and in specific countries show consistent,
strong support for renewable energy in general and for wind power in particular.

Ireland

The results from Ireland’s first independent study of the Irish public’s attitude towards the
development of wind energy were reported by Sustainable Energy Ireland”.

The study highlighted that wind farms are seen in a positive light compared to other utility-
type structures that could be built on the landscape. See Figure 5.4.

Because wind turbines and wind farms are a relatively new feature on the landscape and
have been largely confined to remote areas, the direct experience by the public of wind
farms is limited. Thus, while the supportive attitude of the general public towards wind
farm development is of obvious interest, the views of those living in close proximity to
existing wind farms are of special interest. For this reason the study collected views of
people living in the vicinity of a wind farm.

The report noted that, not only are people in the immediate vicinity of an existing wind
farm positively disposed to the development, those living in direct sight of it are even
more positively disposed towards it. See Figure 5.5.

Of those who are positively disposed to a local wind farm, the overwhelmingly cited
reason was that it produces clean energy. Where negative attitudes were voiced towards

® Attitudes Towards the Development of Wind Farms in Ireland, Report by Sustainable Energy Ireland
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wind farms the visual impact of turbines on the landscape was the strongest influence.
However, impact on the landscape was not a major concern for those living near an
existing wind farm.

Britain & Northern Ireland

Various wind farm developers have carried out surveys to explore public attitudes to wind
farm development. In all surveys, a majority of respondents have indicated a high level of
satisfaction with wind farms. The surveys also show that local approval rises once a wind
farm becomes operational. The British Wind Energy Association has noted that over 50
surveys have determined that wind farms have a high level of public support, with an
average of 70 - 80% of respondents, including those residents living near wind farms,
believing that wind energy is in principle a good thing.

In 2003 a Scottish Executive poll of nearly 2,000 people living within 20 km of Scotland’s
ten largest wind farms found more than 80% are in favour of increasing the amount of
electricity generated by the turbines. Only 2% said that it should be reduced. Around 20%
thought that wind farms have a positive effect on their area, compared to 7% who
disagreed. Almost 90% said the landscape had remained unspoiled by the development
of wind-powered turbines.

These surveys are echoed in Northern Ireland by the study Attitudes and Knowledge of
Renewable Energy®, prepared on behalf of Department of Enterprise, Trade and
Employment (DETI) and others. It showed that 98% of the general public of Northern
Ireland believes that renewable energy is a “very good idea” or “a fairly good idea.” Of the
respondents in this survey 87% stated that they would be happy to have a renewable
energy development in their area. Of all types of renewable energy, on-shore wind ranked
with solar-power as the most widely accepted technologies. Of the respondents 90%
believed that wind development is a good idea and 70% approved of such a development
locally.

Market Research Northern Ireland carried out a survey of residents around Elliot's Hill
Wind Farm in 2003, interviewing 400 householders within 4 km of the development. The
results showed that 70% of residents expressed approval for the wind farm and 86%
were of the opinion that the wind farm fits in with the surrounding countryside and
landscape. Those residents close to and within sight of the wind farm were more likely to
have a favourable opinion.

These results are further echoed by a Milward Brown Ulster survey conducted in Northern
Ireland in April 2005. This study determined that 87% of people in Northern Ireland
believe that wind farms are necessary to meet current and future energy needs; that 66%
of people in Northern Ireland and 73% of those in the western portion of the province
would be happy to have a wind farm in their local area. This survey showed increases in
positive attitudes towards wind farms by those in the southern and western regions of
Northern Ireland.

524 Shadow Flicker

Wind turbines, as with trees or any other tall structure, can cast long shadows when the
sun is shining and is low in the sky. A phenomenon known as shadow flicker, which could
be considered a nuisance, even though the effect would be very short-lived, could occur

® Attitudes and Knowledge of Renewable Energy amongst the General Public, Report of Findings August 2003
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under certain conditions. This is where the blades of a wind turbine cast a shadow over a
window in a nearby house. The rotation of the blades might cause a shadow to be cast
about once per second in the room whose window is affected.

Where a window in a property is sufficiently far away from a wind turbine, the blades of
the turbine do not appear to be chopping the light. The turbine is simply regarded as an
object with the sun behind it.

The DoEHLG Wind Farm Planning Guidelines (Section 5.12) note as follows:

At distances greater than 10 rotor diameters from a turbine, the potential for
shadow flicker is very low.

At Castlepook the turbines are all at greater than 920 m (10 x maximum rotor diameter)
from the nearest residence and are so remote that the no shadow flicker phenomenon is
anticipated.

Shadows that are cast outdoors are not considered a nuisance any more than shadows
from trees moving in the wind.

525 Other lssues

Other significant concerns for human beings are generally audibility and visibility. These
issues are dealt with in the Sections 6 & 8, which deal with Noise and Landscape
respectively.

5.3 MITIGATION
General

Mitigation of impacts on human beings has been considered in the context of mitigation of
other aspects of this development in the relevant Sections of the EIS.

Health & Safety

Access to electrical equipment will be restricted to authorised persons who will operate
under specific safety rules.

Health and safety provisions will be in accordance with recognised best practice in the
wind energy industry. General health and safety procedures will include but will not be
limited to the following:

e Site access will be restricted to authorised construction personnel only.
e A secure site will be maintained at all times with restricted areas being clearly marked.

e All appropriate safety regulation signage will be displayed at the site entrance and
elsewhere as appropriate.

e All construction works will be to codes of practice and certified standards set by the
various construction trades, such as electricians, excavators, transportation, etc.

It is the developers’ intention that the project will be built, operated and maintained to the
highest standards of safety. All relevant legislation will be fully adhered to during all
stages of development. Any risks that might be associated with this project will be
minimised by the use of recognised best practice and technology.

Specific actions in relation to safety will include the following:
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e The turbines will be equipped with lightning protection to effectively and safely
discharge a lightning strike to earth.

o All electrical systems will comply with the relevant national and international
standards.

e Access to electrical equipment will be restricted to authorised persons who will
operate under specific safety rules.

5.4 CONCLUSIONS

In summary, the proposed development will not result in significant adverse impacts on
human beings.
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6. NOISE
6.1 RECEIVING ENVIRONMENT

Continuous noise monitoring with simultaneous recording of wind speed was undertaken
to establish the existing noise environment in the environs of the site in terms of the
correlation between wind speed and background noise. Measurements were undertaken
over a two-week period in December 2009 at two locations, one being to the northwest
and one to the south east of the site, as identified in Table 6.1 and shown on Figure 6.1.

Table 6.1: Noise Measurements at Castlepook

Location Coordinates Description

A E158053 / N118253 Located off an access track overlooking residential locations in
the townland of Ballyshanadhey to the north west of the site.

B E164392 / N115480 Located at a derelict house located to the east of the site.

Noise measurement was in accordance with International Standards Organisation 1ISO
1996 — Acoustics — Description and measurement of environmental noise. The timing of
the noise measurements was synchronised with measurements of wind speed.

Noise measurements were previously made in October 2002. The measurements in
December 2009 were more comprehensive and were undertaken against a more uniform
and systematic approach to the assessment of noise impacts from wind farms.

As recommended by the DoEHLG Wind Farm Planning Guidelines, the noise survey
results were analysed in terms of LAgo, which is the sound level that is exceeded for 90%
of the sample period. It is typically used as a descriptor for background noise. The “A”
suffix denotes the fact that the sound levels have been “A-weighted” in order to account
for the non-linear nature of human hearing. The sampling period was 10 minutes.

The data was broken into wind speed increments of 0.1 m/s. The mean of all the values
for each increment was calculated and a scatter plot of the mean Ly, values for each 0.1
m/s wind speed increase was plotted against wind speed.

Output for each location was analysed to provide separate results for quiet daytime
periods (evenings 18:00 - 23:00 hrs, Saturday afternoon 13:00 - 18:00 hrs and Sunday,
07:00 - 18:00 hrs) and night-time periods (23:00 - 07:00hrs). Table 6.2 presents the noise
levels derived using regression analysis carried out on the measurement data.

Table 6.2: Derived LA90 (10 minutes) Ambient Noise Levels dB(A)

Wind Speed m/s 4 5 6 7 8 9 10
Location A Day 29 29 29 30 31 34 37
Night 24 25 25 25 26 28 32

Location B Day 25 26 27 28 29 30 32
Night 25 25 26 27 28 29 31

Distant road traffic, wind generated noise in local foliage and occasional activity on the
nearby roads / tracks were the significant noise sources that were noted.

Noise
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Noise limits are set relative to background conditions and lower limits apply in lower noise
environments. In the above, the worst case is the lowest noise measurement, which
yields the lowest noise limit.

IMPACT OF THE DEVELOPMENT

6.2.1 Sources of Noise

There are two potential sources of noise, namely the turbine blades passing through the
air and the gearbox in the nacelle. Noise from the blades is minimised by careful attention
to their design, one feature of which is low rotational speed. Gearboxes for wind turbines
are no longer standard industrial gearboxes, but they have been adapted specifically for
quiet operation of wind turbines. Sound insulation plays a minor role in most modern wind
turbines and, in general, noise problems are dealt with at source, in the structure of the
machine itself.

The sound spectrum of modern wind turbines has the same characteristics as broadband
noise, i.e. there are no outstanding tones or pulsating variations to the sound level. Tonal
noise, which overwhelmingly has mechanical origins, has generally been eradicated
completely. Tonal noise due to mechanical sources is typically associated with the
rotation of mechanical equipment and pure tones tend to be related to the rotational
frequencies of shafts and generators and the meshing frequencies of gears. However, the
control of tonal noise from the mechanical systems is similar to that of noise control of any
machine noise and can be achieved by attention to gear teeth, adding baffles and
acoustic insulation to the nacelle, using vibration isolators and vibration mounts for major
components, and designing the turbine to limit noises from being transmitted into the
overall structure. These steps are part of the normal design of modern wind turbines.

Wind turbine technology has been greatly refined and modern turbines, such as those
proposed, produce little noise.

There have also been other factors lessening the importance of noise of mechanical
origin from wind turbines, notably their increasing size. Sizes have increased greatly over
the past decade but mechanical noise does not increase with the dimensions of a turbine
as rapidly as aerodynamic noise.

Standing next to the turbine, it is usually possible to hear a swishing sound as the blades
rotate and the whirr of the gearbox and generator may also be audible. However, as
distance from the turbine increases, these effects are reduced.

The noise a wind turbine creates is expressed in terms of its sound power level. Although
this is measured in dB(A) re 107"% watts, it is not a measurement of the noise level that is
heard but of the noise power emitted by the machine. Under constant operational
conditions, the sound power level will be constant, but the sound pressure at some
distance will depend on the distance away, atmospheric conditions and topography.

The sound power level from a single wind turbine is usually 100 - 105 dB(A) re 10" watts
at a wind speed of 8 m/s. This creates a sound pressure level of 55 - 60 dB(A) outdoors
at a distance of 50 m from the turbine, i.e. about the same level as conversational
speech. At a house 500 m away, the equivalent sound pressure level would be 30 - 35
dB(A) when the wind is blowing from the turbine towards the house. Because of the
necessary separation between turbines for design reasons, it is usually the case that any
receiver will only be influenced by few of the turbines in a wind farm.

Noise
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In general, noise from wind turbines increases with wind speed and rotational speed.
Most modern wind turbines are pitch regulated variable speed turbines which have a
characteristic noise profile of steeply increasing noise with wind speed up to the point at
which the turbine is generating its ‘rated power’ or maximum power above which there is
usually no increase in noise.

While there is an increase in turbine noise level as wind speed increases, ambient noise,
the noise from wind in nearby trees and hedgerows, around buildings and over local
topography, also increases with wind speed, as indicated by the noise monitoring
undertaken at the site, but at a faster rate.

Wind turbines do not operate below the wind speed referred to as the cut-in speed
(usually around 4 - 5m/s). Ambient noise is low in calm conditions and turbine noise could
be more discernible. However, they are not in operation in these conditions.

6.22 Construction Noise

Construction works will effectively be limited to a small amount of earth moving,
excavating and concreting. Earthworks will be associated with provision of additional
access ftracks and new cranepads and excavations will be necessary for turbine
foundations and for cabling. Concreting will be required for construction of foundations.

The noisiest construction activities are those associated with the excavation and pouring
of the turbine bases, and the extraction and crushing of stone from borrow pits. Unlike
operational noise, construction activities are both short lived and typically occur only
during daytime. Excavation of a turbine base can typically be completed in 1-2 days and
the main concrete pours are usually conducted in one continuous pour which is
completed within a matter of hours.

Noise levels for various distances were calculated from the sound power data for a
variety of construction plant types. The results, which are shown in Table 6.3, are
expressed as dB(A) Leq (12 hour) equivalent continuous noise levels, the standard units
for construction noise.

Table 6.3: Noise Impact of Construction Activities

Distance 500 m 1,000 m 1,500 m 2,000 m
Earth Moving 45.2 dB(A) 37.7 dB(A) 33.3dB(A) 30.2 dB(A)
Concreting 42.3 dB(A) 34.8 dB(A) 30.4 dB(A) 27.3 dB(A)

While no formal limits exist for construction noise, standards that have been applied to
large civil engineering projects tend to fall in the range of 70 - 75 dB(A) Leq (12 hour) for
daytime construction activities. Construction noise will evidently not create significant
impacts.

There is no published Irish guidance relating to the maximum permissible noise level that
may be generated during the construction phase of a project. While acknowledging that
local authorities, where appropriate, should control construction activities by imposing
limits on the hours of operation and consider noise limits at their discretion, the National
Roads Authority (NRA) considers that the noise levels in Table 6.4 are typically deemed
acceptable.

Noise
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Table 6.4: Typical Construction Noise Limits

Days & Monday - Friday Monday - Saturday 08:00 Sundays &
Times 07:00 - 19:00 Friday 19:00 - to 16:30hrs Bank Holidays
22:00 08:00 - 16:30
Limit Leq (1hr) 70 dB(A) 60 dB(A) 65 dB(A) 60 dB(A)

Predicted construction noise levels at Castlepook are evidently much below relevant limit
values and significant impacts will not arise.

6.2.3 Operational Noise
Method of Assessment and Noise Limits

The DoEHLG Wind Farm Planning Guidelines suggest that noise impact should be
assessed by reference to the nature and character of noise sensitive locations. The latter
includes any occupied dwelling house, hostel, health building or place of worship and
may include areas of particular scenic quality or special recreational amenity importance.
It recommends that noise limits should be applied to external locations, and should reflect
the variation in both turbine source noise and background noise with wind speed.

The Guidelines suggests that separate noise limits should apply for daytime and for night-
time.

For daytime, in general, a lower fixed limit of 45 dB(A) or a maximum increase of 5 dB(A)
above background noise at nearby noise sensitive locations is considered appropriate.
However, in low noise environments where background noise is less than 30 dB(A), it is
recommended that the daytime level of the L90 of the wind farm noise be limited to an
absolute level within the range of 35-40 dB(A). The actual value chosen within this range
should depend upon a number of factors, namely the number of dwellings in the
neighbourhood of the wind farm, the effect of noise limits on the number of kWh
generated and the duration and level of exposure. The intermediate value of 37.5 dB(A)
has been adopted.

During night-time the protection of external amenity becomes less important and the
emphasis is placed on preventing sleep disturbance. A fixed limit of 43 dB(A) will protect
sleep inside properties during the night.

With the worst case of all recorded noise levels during daytime and night-time at
Castlepook being lower than 32.5 dB(A), the effective noise limit at Castlepook is 37.5
dB(A) at all wind speeds.

Noise Impacts

The DoEHLG Wind Farm Planning Guidelines (Section 5.6) notes as follows regarding
noise impacts from wind turbines:

In general, noise is unlikely to be a significant problem where the distance from the
nearest turbine to any noise sensitive property is more than 500 metres.

At Castlepook, with no turbine within 500 m of the nearest residence, noise impacts
would not be anticipated even at the closest residences.

The predicted noise levels from the wind turbines were determined using the computer
programme WindPro. The computer model performs calculations based on ISO 9613-2

Noise
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“Attenuation of sound during propagation outdoors, Part 2. A general method of
calculation”. The model adopts a number of very conservative assumptions including the
following:

e |t assumes that the wind direction is such that the receptor is always downwind of all
turbines.

e Noise attenuation by physical barriers such as topography and belts of trees is
discounted.

The turbine noise characteristics used are shown in Table 6.5. In terms of noise
characteristics, these turbines are at the upper end of noise ratings associated with
modern turbines. The turbines will be certified free of audible tonal or impulsive qualities
in the sound.

Figure 6.5 Turbine Noise Characteristics

Wind Speed m/s 4 5 6 7 8 9 10

Lwa Ref dB(A) 97 102 106.8 108.2 109.3 109.4 106.7

The predicted noise levels at a wind speed of 8 m/s are shown in Figure 6.2.

It is clear that noise levels outside of the site will be extremely low and significant impacts
will not occur.

MITIGATION

State-of-the-art wind turbines will be used, bringing to the project the dramatic
improvements in noise attenuation that the Ilatest developments in wind turbine
technology have realised.

Noise Controls

The wind turbines proposed are pitch controlled variable speed machines, meaning that
unlike older technology fixed speed machines, which operated at one or possibly two
speeds regardless of the wind speed, by design these turbines operate at a range of
different rotor speeds and can vary their rotor speed on demand.

As blade noise is related to blade tip speed and the turbines are capable of being
operated at varying rotor and pitch settings, the turbines can be tuned either aggressively
for maximum energy recovery or, in noise sensitive areas, for lower energy recovery and
lower noise on a turbine by turbine basis.

It is possible to reduce or eliminate localised impacts on a residence by selecting the
appropriate turbine power curve and warranted lower noise levels can be achieved by
use of the noise reduced operation modes as necessary.

While these are available, no speed control measures are proposed at Castlepook.
Monitoring

It has become relatively common practice on all but the most remote wind farm sites to
identify suitable noise sensitive receptors for pre- and post-construction noise monitoring.

Suitable locations have been identified in connection with establishing background
conditions at Castlepook. It is proposed that noise levels be monitored post-
commissioning to demonstrate compliance with relevant guidance.

Noise
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6.4 CONCLUSIONS

The proposed development will not result in significant adverse environmental impacts.
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7. ECOLOGY
7.1 INTRODUCTION

This study is based on work carried out largely in 2009, with reference made to earlier
work carried out in 2002 and 2003 (for the planning application for the currently approved
Castlepook Wind Farm).

7.1.1 Locational and General Information

The site is located in the central area of the Ballyhoura Mountains. It is centred on Carker
Mountain and Castlepook North, the latter rising to 361 m OD. Higher ground occurs to
the north at Carron Mountain. The survey area is drained by a number of small rivers,
including the Castlepook River, which flow southwards to join the Awbeg River, a
distance of some 7-8 km.

The turbines will be located within an established commercial forest plantation of diverse
species, much of which is young second rotation. Recent clear fell areas occur and there
are some mature closed canopy stands remaining.

Forestry is by far the main landuse in the Ballyhoura Mountains and generally occurs on
former blanket bog and heath. It is roughly estimated that up to 80% of the range is
afforested. Some unplanted peatland areas still occur throughout the range and there are
also some rough grassland grazing areas. Other activities include walking and mountain
biking.

7.1.2 Survey Methods - Habitats and Vegetation

As the site is an established commercial plantation, the purpose of the habitat
assessment was mainly to determine if any remnants of the original peatland habitats
remain or if there are any sectors where the trees had failed (and which could be
restored). Attention was also given to adjoining areas where some unplanted areas
remain (mainly to the north). As the site is a conifer plantation, compilation of a standard
map showing distribution of habitats was not feasible. Rather, the main phases of forestry
(closed canopy, open canopy, clear fell) on site can be readily seen on the accompanying
aerial photograph (Figure 7.1). The survey was aided by the use of Inventory Listing
Maps (scale 1:10,560) and Reports for the area supplied by Coillte Inventory and GIS
Section. Habitats are classified in accordance with Fossitt (2000). Nomenclature for
flowering plants follows Scannell and Synnott (1987).

At all times, particular attention was given to the possible presence of habitats and/or
plant species that are legally protected under Irish or European legislation (especially the
Flora Protection Order 1999 and EU Habitats Directive).

The standard literature was checked for references to the site and locality, as were the
listings and maps of sites of conservation importance in Co. Cork held by the Department
of the Environmental, Heritage & Local Government (www.npws.ie)

7.1.3  Survey Methods - Birds

Hen Harriers

A full survey for nesting hen harriers was carried out in 2009 and is reported in detail. The
2009 survey was extended to include winter 2009/10 where the focus was to search for
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roosting birds within or around the site. Survey work at the site had also been carried out
in 2003 and 2004 (for the previous planning application) but is considered not relevant
now as forestry conditions have changed radically since then.

All site visits were by Brian Porter, an experienced hen harrier surveyor who has worked
in most of the hen harrier strongholds throughout Ireland.

Methodology for summer surveys followed that recommended by the National Parks &
Wildlife Service (NPWS), which is based on the methodology of Scottish Natural
Heritage.

Methodology for the winter roost survey followed that recommended by the Irish Hen
Harrier Winter Roost Survey (co-ordinated by NPWS).

The Ecological Site Boundary: For the purpose of the harrier survey the site was taken
as a distance 500 m beyond the outermost proposed wind turbine locations. A radius of
500 m was drawn from the outermost proposed wind turbine locations but because of the
difficulties of physically judging a curved boundary on the landscape from fixed vantage
points the ecological boundary lines were somewhat straightened while maintaining the
500 m buffer as close as possible.

Site Vantage Points: Three fixed Vantage Points were used, as follows:

e VPA at grid reference R6370/15624 at Glenanair West, with views west onto Carker
Mountain.

e VPB at grid reference R61116/15552 near high point 361m on Castlepook North
looking east onto Carker Mountain and north to Carron Mountain.

e VPC at grid reference R59744/15790 south of Knockafutera looking south east to
Castlepook North and north east to Carron Mountain.

Viewsheds from each VP are shown in Figures 7.2A & 7.2B. Site coverage of over 95%
was achieved (as well as views over substantial parts of surrounding areas, i.e. offsite
areas).

From the VPs, watches of approximately 3 hours duration were undertaken. All surveys
were carried out in suitable weather conditions. Observations were conducted between
07.45 and 18.45 hours GMT. The following variables were recorded for each sighting:

e Watch period

e Time of sighting

e Time on and off site in seconds

e Sex of bird

e Behaviour (flying,

e Habitat(s) below flight path

e Heights of flight (<10 m, 10-50 m, 50-100 m, 100-150 m, >150 m)

The distance where hen harriers could be safely identified varied between vantage points,
as it depends on local topography and height, etc. and also of course depends on local
weather conditions. However, by using high quality binoculars and telescope, birds could
usually be identified and sexed with ease up to 2 km away or even beyond.
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Hinterland Vantage Points (hVPs): The survey also included vantage point watches in
the hinterland or peripheral areas around the site to a distance of approximately 5 km.
From a series of 29 locations, watches of varying durations were carried out to locate
nesting pairs of harriers and to record the movements of birds. Watches from the hVPs
were concentrated in the early and late parts of the season, when nesting birds are most
active.

From the flight lines and behaviour of harriers recorded within the hinterland and close to
the hinterland outermost boundary the number of harrier territories could be estimated
and territory locations confirmed and revisited in June and July to record breeding
success.

hVP locations are not recorded here as many are very close to known nest sites. All the
harrier habitat within the 5 km boundary was covered extensively.

Part of the field survey involved identification of the extent of suitable foraging and
breeding habitats in the study area (see Figure 7.5).

Other Breeding Birds

Information was gathered on other breeding birds within and around the site during the
various visits for hen harriers. As the site does not include any unplanted bog or heath
habitats, systematic transect surveys were not necessary at this site.

7.1.4 Survey Methods - Mammals, Amphibians and Reptiles

During the various bird and habitat surveys, observations were made for mammals,
amphibians and reptiles. Presence of mammals is indicated principally by their signs,
such as dwellings, feeding signs or droppings, although direct observations are also
occasionally made. The nature and type of habitats present are also indicative of the
species likely to be present.

Consideration was given to the suitability of the site for bats. The site has low potential for
roosting bats as there are no buildings and most of the conifer trees on site are recent
second rotation. However, bats could visit the site for foraging purposes, although this
habitat is not considered as prime foraging habitat as non-native conifers attract a low
diversity of insects. For these reasons, a specific bat survey was not considered
necessary.

7.1.5 Survey Limitations

No limitations are associated with the habitat and bird surveys as these were carried out
during the optimum periods for such surveys.

7.2 RECEIVING ENVIRONMENT

7.2.1 Sites Designated for Nature Conservation

The development site is not part of any designated site for nature conservation. It is
understood, however, that the Ballyhoura Mountains had been considered as a possible
Special Protection Area for hen harriers but was not selected (Dr. Jervis Good pers.
comm..).

The Ballyhoura Mountains candidate Special Area of Conservation (code 02036) occurs
immediately north of the site. This is an extensive site that straddles the Co. Cork / Co.
Limerick border. It comprises most of the remaining unplanted peatlands in the
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Ballyhoura Mountains and is specifically selected for wet heath, dry heath and blanket
bog.

Two proposed Natural Heritage Areas occur in the wider area:

e Ballintlea Wood proposed NHA (code 02086): This site occurs along a river valley on
the Cork/Limerick county border and is approximately 1 km to the southeast of the
nearest turbine location.

e Mountrussell Wood proposed NHA (code 02088): This site occurs along a river valley
in Co. Limerick county border and is approximately 2 km north of the nearest turbine
location.

7.2.2 Habitats, Vegetation and Flora

The site consists almost entirely of planted coniferous plantations WD4 or recently felled
forests WS5. The plantations are predominantly in the second rotation phase although
some first rotation mature stands occur. A secondary habitat associated with the
plantations is the unbound forest tracks, which are classified as spoil and bare ground
ED2. Remnant areas of bog PB and heath HH1 vegetation are associated with the
plantations, such as along margins, rides and throughout recent plantings. Several upland
streams occur within the site.

Coniferous Forest WD4: The closed canopy forest stands mostly date from the 1960s
but some from 1978. The principal species are Sitka spruce Picea sitchensis and
lodgepole pine Pinus contorta, with European larch Larix decidua also present. Due to
heavy shading from the dense conifer crop, there is little or no native vegetation
remaining in the closed canopy forests. Patches of brambles Rubus fruticosus and ferns
such as male fern Dryopteris filix-mas may be found sparsely on the forest floor.

Where light penetrates, such as along ride lines, margins and in occasional gaps between
the trees, remnant bog and heath vegetation may be found, mainly ling heather Calluna
vulgaris, purple moor-grass Molinia careulea, bell heather Erica cinerea and rushes
(Juncus spp.). Occasional patches of bog mosses (Sphagnum spp.) and other bryophytes
occur in the wet drains.

The second rotation varies in age but much of it was planted in 1998 / 1999 and is now
entering the closed canopy phase. Further stands were planted in the 2000s. As is
characteristic of second rotation forest, there is a mosaic of vegetation types. Bog plants
are represented by species such as ling heather, bilberry Vaccinium myrtillus, common
cottongrass Eriophorum angustifolium, rushes (mostly Juncus effusus and J. acutiflorus)
and tormentil Potentilla erecta. Brambles are often frequent and there is gorse Ulex
europaeus and willows (Salix spp.), the latter especially along drains and tracks.

Recently-felled Woodland WS5: Recent clear-felled areas occur in the study area,
mainly in the western sectors. A range of typical pioneer plant species has colonised the
open ground, including foxglove Digitalis purpurea, willowherbs (Epilobium spp.), sheep’s
sorrel Rumex acetosella, scutch Elymus repens and brambles.

Forest Tracks ED2: A well-established network of forest roads exists through the site.
These have a gravel surface and are well maintained. The tracks and their margins
support a range of plant species common in open, dry habitats that otherwise might not
be found in the area. These include clovers (Trifolium pratense and T. repens), melliot
Melliotus officinalis, daisy Bellis perennis, colt's-foot Tussilago farfara, red bartsia
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Odonties verna and red fescue Festuca rubra.

Streams FW1: One main stream flows through the central part of the site, with another
along the western boundary. The central stream is a minor watercourse and is mostly
overgrown with scrub. No aquatic plants were observed.

7.2.3 Fauna - Mammals, Amphibians and Reptiles

Signs of fox Vulpes vulpes were noted within the site, and ubiquitous mammals such as
pygmy shrew Sorex minutus and long-tailed field mouse Apodemus sylvaticus would be
certain to occur.

Pine marten Martes martes could occur in the forests as they are fairy widespread in
southern Ireland. Badger Meles meles may occur within the plantations, although the
habitat would be considered as marginal.

Deer, probably fallow Dama dama and/or sika Cervus nippon or hybrids, are widely
present within the Ballyhoura Mountains.

The common frog Rana temporaria was recorded within the site in drains and temporary
pools. The common lizard Lacerta vivipara, a species often found on peatlands and open
areas, was not recorded but could occur along the roads.

724 Fauna - Birds
Hen Harrier
Background

The Ballyhoura Mountain range is well known as an important area for hen harriers
(Norriss et al. 2002, Barton et al. 2006). Survey in 1998-99 recorded six confirmed pairs
and two possible pairs. A total of seven pairs was recorded here by the Irish Raptor Study
Group in 2004 (Nagle & Lyden 2004). This had increased substantially to an estimate of
17-19 pairs during the 2005 national survey. In addition to the possibility of some pairs
being missed in previous years due to incomplete survey coverage, Nagle and Lyden
(2005) offered two main reasons to explain the dramatic increase in pairs during 2005.
Firstly, there had been an increase in the amount of pre-thicket second rotation forestry
where there was only mature forest a few years ago. This young second rotation forestry
offers suitable foraging and nesting habitats for hen harriers for a short period. Secondly,
good weather during spring and summer 2005 may have helped marginal nest sites in the
area.

A study of habitat selection by foraging hen harriers in the Ballyhoura Mountains in 2000
(Norriss 2001) showed that new forest in the pre-thicket stage was the most frequently
used habitat, followed by heath/bog and rough grassland. Closed canopy forests, second
rotation forests and improved grassland were the least used habitats. Strikes, i.e. attacks
on prey, were observed only over heath and bog. Since then, the amount of new forest in
the pre-thicket stage has decreased markedly and pre-thicket second rotation forest is
now likely to be a principal foraging habitat.

Results of 2009 Summer Survey - Vantage Point Watches

All hen harrier sightings from vantage points are mapped on flight line Maps 1-14
(Appendix B1). Figure 7.3 is a cumulative map showing all the hen harrier flight lines
recorded from April to July. (In addition, three vantage point watches were carried out on
24" and 25" August 2009, totalling 9 hours, but no sightings of hen harriers were made.)
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There were 66 separate flight lines of harriers during the survey, which involved 72.82
hours of observation time. Of these 66 flight lines, 43 recorded harriers over the site
(remainder off-site), which equates to 0.6 flight lines on site per hour or a harrier
recorded on site every 1.67 hours of watching. Fifteen of these sightings involved harriers
moving both on and off site. Only three of the 3-hour VP watches had no hen harrier
sightings /light lines.

Of the 43 on-site sightings, 21 concerned harriers actively hunting, while 22 were
engaged in other activities including circling, soaring, flying and displaying.

One hen harrier territory was recorded within the development site. This pair was active
from April to late June but the nest seemed to fail as no fledglings and little activity was
recorded in mid July.

All 2009 VP watch data from April to July are contained in tables (Appendix B2). Also
presented are ‘Flight Height Summary’ tables for each VP and a ‘Flight Activity Summary’
table in Appendix B3. The amount of time (in seconds) harriers were recorded on site and
off site from each vantage point is presented here also. From both VPB and VPC harriers
were recorded largely on site. Of the 43 flight lines recorded from VPB and VPC 35 flight
lines were wholly or partly on site. From VPA, 24 flight lines were recorded amounting to
9,599 seconds of harrier flight time which includes 8,551 seconds off site with all but one
flight line at some point, if not all the time, off site. This can be seen clearly on the
cumulative map of flight lines (Figure 7.3).

A pie chart summarizing the percentage of time harriers were recorded within each height
band is presented in Figure 7.4. Regarding harrier flight time, 85.7% was below 10 m,
92.7% under 50 m and the remaining 7.3% above 50 m. From VPC no harriers were
recorded above 100 m either on or off site.

Results of 2009 Summer Survey - Hinterland Vantage Point Watches:

The 47 hinterland Vantage Point watches located 11 hen harrier territories within a radius
of 5 km of the site (details in Appendix B4).

hVP and VP watches confirmed 11 pairs that held territories at the start of the breeding
season. Eight pairs remained until late-June or mid-July. One fledged harrier was
recorded from a VP watch, although other field workers monitoring breeding success in
the Ballyhouras in 2009 reported up to five nests that fledged young.

All territories lay between elevations of 150 m OD and 370 m and mainly in second
rotation forestry.

The distances (as band widths) from the wind farm site boundary for the 11 territories are
presented in Table 7.1.

Table 7.1: Number of Pairs of Breeding Harriers (Confirmed / Probable / Possible)
Within Different Band Widths from Wind Farm Site Boundary

Within Site 0-1 km 1-2 km 2-3km 3-4 km 4-5 km
1 2 4 2 1 1
Discussion

The site provides good potential for nesting and foraging by hen harriers. This was borne
out in 2009 with one breeding territory within the site and many flights paths (mostly for
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foraging) over the site.

Much of the surrounding habitat, within and beyond the 5 km hinterland, is currently
optimum for hen harriers, with a mosaic of forestry at various ages, some unplanted
blanket bog and heath, and some marginal farmland (see Figure 7.5). The general
topography of the Ballyhoura Mountains, characterised by low hills, appears to
particularly suit the flight characters of hen harriers.

The site and surrounding areas are not completely undisturbed, as substantial numbers
of tourists use the extensive network of walking trails and cycle tracks through the
mountain range. In addition, motorcycle scrambling is a regular activity.

The areas of most intensive harrier activity within the site, as illustrated on the map
showing all the flight lines for the period covered (Figure 7.3), reflects the on-site territory
from the nesting pair as well as patches of foraging habitat that attracted harriers
repeatedly. The large cluster of flight lines to the south east of the site (Knockaclouracaun
area) is due to the presence here of grass/rush fields planted with Sitka spruce
approximately six to eight years ago. It is considered that at least four individuals from at
least three territories availed of the hunting opportunities in this prime area of habitat.

The flight line heights and time spent in each height band (see Figure 7.4) indicate that
harriers largely fly under 10 m and on most occasions are actually below 5 m. This is
normal for most hen harrier sightings anywhere and almost always when hunting. In
general harriers only flew at greater heights, including turbine blade level, when circling to
or from the on-site nest, and/or arriving at or leaving suitable foraging areas.

It was considered that harriers tended not to use the site to pass over on their way
elsewhere but rather they actively entered the site to forage.

Results of 2009/10 Winter Survey

Systematic watches were carried out between November 2009 and March 2010 for
presence of hen harriers in the study area, with emphasis on search for winter roosts at
dusk. Details of the watches are presented in Appendix B5. A total of 34.4 hours of
systematic watches were conducted over the period, along with casual observations
whilst in area.

A roost site was discovered approximately 2 km west-south-west of Castlepook (grid
square R58 14). Birds were recorded using this on four dates (15" November, 12"
December, 21% February and 9" March) with at least 3 different individuals involved. The
area is a mix of mature forest and second rotation forest (NF4 - trees >2 m, patchy
thickets) with some heather gaps. Two roost locations in this general area were used.

No birds were recorded over the wind farm site during the watches from November to
February. However, in March 2010 four flight lines were recorded (2 birds) over the site
indicating early breeding season activity.

Status of Other Specialised Upland Species in Area

The status at the site of merlin, peregrine, red grouse, and nightjar, all species of
conservation importance which may / do occur in the Ballyhoura Mountains, is
considered.

Peregrine: One sighting of a pair of peregrines was made off-site at Glenanair West.
Peregrine is known to breed (1-2 pairs) elsewhere in the Ballyhoura Mountains.
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Merlin: The merlin Falco columbarius is a small falcon that nests mostly in trees but also
on open bog. It requires open bog for foraging purposes. No sightings were made of
merlin during the surveys in 2009.

One pair of merlin had been recorded breeding in the area in 2003 and in some of the
previous years (by Mr John Lyden & Mr Tony Nagle). The location is 2003 was in the
easternmost sector of the site. Merlin nesting in an area dominated by commercial
forestry can be expected to shift nest locations between years according to the forestry
operations. At Castlepook in particular, the composition of the forestry (as regards felling,
replanting etc) has changed dramatically since 2003.

Red Grouse: Red grouse Lagopus lagopus are not considered to occur within the site as
there are no areas of open bogland which they would require. It is likely that grouse occur
on the open bog (SAC) to the north of the site.

Nightjar: Nightjar Caprimulgus europaeus is a rare breeding species in Ireland, although
it is known to occur in some of the southern mountain ranges. It is naturally a species of
dry heathland, but in England has readily taken to clear-felled forests and replanted
forests up to 5 years old.

Evening / night searches made in summer 2009 on two occasions (including use of a
tape recording of nightjar song) proved negative. As vast areas of potentially suitable
habitat for nightjar exists in the Ballyhoura Mountain range, it is possible that one or two
pairs of nightjar could occur in the area.

Other Birds

In addition to the species already mentioned, a range of other species was recorded
within the site and its environs (see Table 8.2). Relatively few species occur in the mature
closed canopy conifer forests but the young plantings provide good habitat for small birds.
Common species include robin, blackbird, goldcrest, coal tit and chaffinch, with scarcer
birds such as long-eared owl, cuckoo, blackcap, whitethroat, grasshopper warbler, jay,
crossbill and siskin also present.

Meadow pipit occurs commonly in the young open canopy plantations within the site.

Table 8.2: Birds Recorded Within and Around Castlepook Site in 2009

Species Status
Sparrowhawk Accipiter nisus Breeds locally, possibly within site
Kestrel Falco tinnuculus Regularly seen over site, breeds locally
Woodpigeon Columba palumbus Breeds within site
Long-eared owl Asio otus One pair present
Cuckoo Cuculus canorus Several calling — probably breeds
Swallow Hirundo rustica Recorded over site and surrounding areas
Meadow Pipit Anthus pratensis Common throughout
Wren Troglodytes troglodytes Breeds within site
Dunnock Prunella modularis Breeds within site
Robin Erithacus rubecula Breeds within site
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Species Status
Stonechat Saxicola torquata Breeds — several pairs
Blackbird Turdus merula Breeds within site
Song Thrush Turdus philomelos Breeds within site
Mistle Thrush Turdus viscivorus Recorded, may breed
Grasshopper Warbler Locustella naevia Recorded within site — likely to breed
Willow Warbler Phylloscopus trochilus Recorded within site and elsewhere
Whitethroat Sylvia communis Breeds sparsely
Blackcap Sylvia atricapilla Breeds sparsely
Goldcrest Regulus regulus Breeds within site
Blue Tit Parus caeruleus Breeds within site
Coal Tit Parus ater Breeds within site
Great Tit Parus major Breeds within site
Jay Garrulus glandarius Recorded in conifers within site — may breed
Hooded Crow Corvus cornix Recorded within site and environs
Raven Corvus corax Recorded over site — breeds locally
Chaffinch Fringilla coelebs Breeds within site
Goldfinch Carduelis carduelis Breeds within site
Siskin Carduelis spinus Recorded within site — may breed
Linnet Carduelis cannabina Recorded within site — may breed
Lesser redpoll Carduelis flammea Recorded within site — may breed
Crossbill Loxia curvirostra Recorded within site and elsewhere — may breed
Bullfinch Pyrrhula pyrrhula Recorded within site — may breed
Reed Bunting Emberiza schoeniclus Recorded within site — probably breeds

7.2.5 Evaluation of Conservation Importance of Site

The development site is dominated by commercial conifer plantation forest, which is not
of conservation value from a habitat or flora perspective. The former bog / heath habitats
on which the trees are planted are significantly modified due to the forestry operations
since the 1960s. No rare or protected plant species are known from the site or would be
expected therein.

The mammalian fauna is typical of conifer forests, with the possibility for the occurrence
of pine marten and badger (protected species). The common frog, a legally protected
species, is known from the site.

The principal bird species of conservation importance is the hen harrier (Birds Directive
Annex | species). One pair bred within the site in 2008-09 and birds from several other
pairs utilise the site for foraging. At present, parts of the site provide optimum foraging
habitat for harriers by way of pre-thicket second rotation forests. The location of a winter
hen harrier roost approximately 2 km from Castlepook is of note, although birds were not
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recorded within the site during winter.

Some of the other bird species that occur within the site and in the areas that adjoin the
site, such as kestrel, grasshopper warbler and linnet, are Amber listed species, i.e. of
Medium conservation concern.

No part of the site is designated for nature conservation, although the site adjoins the
Ballyhoura Mountains cSAC to the north.

7.3 IMPACT OF THE DEVELOPMENT

7.3.1 Characteristics of the Development

The revised proposal at Castlepook comprises 14 turbines (an area of hen harrier territory
that was suitable for turbine deployment has been avoided). These will be positioned
throughout much of the site area (depending on local topography, etc.) and will be
between 350 m and 530 m apart. The turbines will be connected largely by the existing
network of tracks (with upgrades), with new tracks mostly being short spurs (total length
of new tracks being approximately 2,240 m). The turbines will have a maximum base to
blade tip dimension of 126 m. At each turbine location, a cranepad of approximately 20 m
x 40 m will be required.

Tree clearing will be required around the turbines and clearance will also occur around
the Electrical Transformer Station and anemometer masts as required for construction.

Part of the site will be managed for the benefit of the local hen harrier population and a
Management Plan is presented in Appendix B6. Remaining trees on site will be harvested
when commercially mature and replanting will take place as usual.

7.3.2 Loss and Disturbance of Habitats

The construction of the turbine foundation and cranepads, new tracks and ancillary
structures will lead to a permanent loss of habitats (estimated at 16.5 ha total). The
principal habitat affected will be coniferous forest, which is of low conservation value from
a habitat / flora perspective.

In addition to habitat loss, there will be disturbance to adjoining areas of habitats during
construction works, although this can be minimised with care. Borrow pits will also be
developed, being backfilled with excavated material from the works and so representing
an alteration of habitats. Observations at other wind farm developments located in areas
of blanket bog type habitat suggest that areas of excavated peat around turbine bases
and along roads quickly become colonised by a range of rushes and grasses, with soft
rush (Juncus effusus), bulbous rush (Juncus bulbosus), bent grasses (Agrostis spp.) and
sweet vernal grass (Anthoxanthum odoratum) typically prominent. With time, various
other bog species (Calluna vulgaris, Eriophorum angustifolium etc.) may colonise. Scrub,
mainly gorse and willow, may also develop, especially if there is a local seed source and
also a mineral component in the soil mix present. This same sequence would be
expected to be followed at the reinstated / backfilled borrow pits and the construction
compound. These re-vegetated areas, while always of low intrinsic value, can provide
useful habitat for small birds such as meadow pipits and probably small mammals and
could attract foraging hen harriers.

The removal of mature coniferous forestry from an operational area around some of the
turbines is potentially a positive impact as small birds and mammals will utilise such
clearings.
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7.3.3 Potential Pollution of Watercourses

The site is drained by upper tributaries of the River Awbeg, which is an important
watercourse and fishery. The small streams within the site will not be directly affected by
the scheme. However, these could be indirectly affected by run-off during the construction
phase.

The discharge of elevated suspended solids could result from:

e Excavations associated with construction of access tracks and turbine foundations.
e Surface peat disturbance and subsequent erosion of the underlying soils.

e Run-off from access tracks.

e Landslide resulting from slippage of access tracks or excavated materials.

Mitigation is required to ensure that the quality of the streams is maintained.

7.3.4 Potential Impacts - Hen Harriers

The present study has highlighted that the Castlepook site is within an area of importance
for hen harriers and that the site itself is used for both nesting and foraging purposes. A
winter roost site was found in the wider area but, as this is more than 2 km from the site, it
is not expected it would be affected in any way by the proposed development.

The nesting pair has used the same general area for at least two years and the habitat
here remains suitable for future nesting attempts. For this reason, the proposed turbine
that had been closest (within 500 m) to the nest site was removed from the project
(mitigation by avoidance) and all other turbines are at least 500 m from this location.

Impacts by the project on the hen harrier population is considered in terms of the nesting
pairs in the wider area (off-site) and foraging birds that utilise the site. Birds could be
affected by the following: construction activities; disturbance / displacement by the actual
presence of the turbines; risk of collision.

Construction Activities

During construction, the various activities may discourage birds from foraging in the
immediate vicinity of the part of the site where the works are in progress. Whilst this is an
adverse impact, it is temporary in duration. Further, the issue can be mitigated by
avoiding works (partially or totally) during the main hen harrier nesting season.

Disturbance / Displacement
Results from studies on avoidance of turbines by raptors have varied.

Madders & Whitfield (2006) noted that preliminary results from monitoring studies at sites
in Argyll and Northern Ireland suggested foraging by hen harriers may be little affected by
the presence of turbines.

Pre-construction and post-construction monitoring has taken place at Derrybrien Wind
Farm, Co. Galway since 2004 (Madden & Porter 2007). The study has demonstrated that
the presence of the turbines has not deterred hen harriers from entering the site (either
for foraging or just travelling through), and it was considered that the harriers showed no
apparent hesitation in passing between turbines or flying alongside lines of turbines, with
birds passing as close as 10 m to the base of a turbine. Further, the study showed that
the harriers readily used the site the season after the erection of the turbines and did not
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require time to habituate to the presence of turbines. Further observations of hen harriers
foraging close to turbines (within 50 m of turbines) in Derrybrien Wind Farm were made in
2009 (Madden & Porter unpublished).

In the EIS for the proposed extension to the Booltiagh Wind Farm in Co. Clare (2008), it
was noted that during 2007 individual hen harriers were observed flying over the existing
wind farm on several occasions with previously identified transit routes continuing to be
used. In the same EIS, a further example of hen harriers within a wind farm is cited - ‘At
the Tursillagh wind farm near Tralee in Co. Kerry, NPWS staff have reported Hen Harriers
foraging between turbines (Tim Burkitt pers. comm. to Howard Williams)'. In Northern
Ireland, B9 RES has been studying a Hen Harrier pair near its wind farm extension at
Hunters Hill near to Lendrum’s Bridge in Co. Tyrone and has located the pair nesting
within 200 m of an operational turbine that successfully fledged three young (also quoted
in EIS for extension to Booltiagh Wind Farm).

A study on the distribution of breeding birds around wind farms in the UK has recently
been carried out (Pearce-Higgins et al. 2009). Twelve wind farm sites were included, all in
open upland habitats (bog, moorland, rough grass). The work found that seven of 12 bird
species studied, including hen harrier, exhibited significantly lower frequencies of
occurrence close to the turbines. Flight activity of hen harriers was significantly less within
at least 250 m of the turbines. However, there was no evidence that raptors altered flight
height close to turbines.

Whilst the findings of the UK study by Pearce-Higgins et al demonstrated that hen
harriers were significantly deterred from foraging near turbines, it is noted that the sites
surveyed were all open habitats without forestry, which is the typical habitat used by
harriers in Scotland and northern England. In Ireland, most of the hen harrier populations
are in afforested areas such as the Ballyhoura Mountains and the behaviour of the birds
can be expected to differ from those on the remote moorland and bog sites in the UK.
The reason for this is that usage of forested habitats within hen harrier sites in Ireland
varies greatly according to forest age, whereas usage of open habitats within UK sites is
fairly constant over time. For instance, it is noted that virtually all of the existing foraging
habitat within the Castlepook site will be closed canopy forest in less than 15 years from
now and the usage of the area by hen harriers would be far less. The few studies from
Ireland that are available demonstrate that hen harriers will continue to forage (and even
nest) close to turbines where suitable habitats exist.

Taking into account the various studies from Ireland and the UK, it is considered hen
harriers are likely to continue to forage where suitable habitat exists within the Castlepook
site with the turbines in place. However, it is accepted that the usage of areas in the
immediate vicinity of the turbines could be less with the turbines in place. For this reason,
a Management Plan for the site to provide a continuous supply of optimum foraging
habitats during the lifetime of the project will be implemented and annual monitoring will
take place to determine if there is a disturbance effect and to what distance this zone may
extend to.

Collision Risk

Available studies generally indicate that the likelihood of collision between birds and wind
turbines is low (Percival 2005), although problems can arise at sites with high density
raptor populations, such as in parts of California.

Scott and McHaffie (2008) have reported finding a dead hen harrier during winter within a
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wind farm in Co. Antrim. They noted that during a long-term study of hen harriers in the
area, they had regularly seen harriers purposely avoid the turbines when entering or
leaving the adjacent forest (where nesting / roosting occurs) or when foraging. They
considered that the victim may have been a wintering bird, perhaps not familiar with its
surroundings, which accidentally hit one of the rotors in poor visibility.

For breeding hen harriers, the greatest risk of collision would be expected when adult
birds are engaged in aerial display (which usually occurs close to the nest site), or when
juvenile birds are practicing flights (again, this would be close to the nest site).

At Castlepook, there is potential that future nesting could occur in locations that are close
to turbines and hence birds could be at risk. Mitigation is therefore required to minimise
this risk.

7.3.5 Potential Impacts - Other Birds

Apart from hen harrier, there are no species of high conservation value that occur within
the Castlepook site.

There is potential that any of the passerine species that occur may show some avoidance
to the presence of the turbines but this would hardly be significant at the population level
and all species that currently occur on site are expected to retain a presence within the
site after the construction period (assuming suitable habitats still occur).

The risk of collision with the turbines by small birds such as meadow pipits is considered
low and probably no greater than the collision risk with any similar structure (aerials,
masts etc.). Even if there were a small number of casualties per year amongst the local
bird populations, it is highly unlikely that such losses could be of a scale whereby there
would be measurable adverse effects on the local bird populations.

It is noted that the habitats that will be managed for hen harriers will also be of value for a
range of small birds for both nesting and foraging purposes.

7.3.6 Potential Impacts - Other Fauna

The proposed development would not be expected to have any significant adverse
impacts on the various mammal species that inhabit the site and surrounding areas. All
the species recorded, or considered likely to occur, would be expected to continue to be
found in the area after the turbines are constructed. Similarly, the common frog would not
be expected to be adversely affected.

7.3.7 Potential Impacts - Sites Designated for Nature Conservation

At the closest, construction works will be approximately 150 m (turbine T1) from the
boundary of the Ballyhoura Mountains cSAC. As this turbine is located on an afforested
slope below the SAC, it is considered that there would be no direct or indirect impacts on
the cSAC.

MITIGATION

7.4.1 Habitat Management and Enhancement

A Management Plan has been prepared for the site for the lifetime of the project
(Appendix B6). While focused on the hen harrier, which is the species of highest
conservation importance in the area, the Plan will also enhance the biodiversity of the
site. From the perspective of habitats, the Plan involves the restoration of one area of
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heath habitat (8.0 ha), which is now a relatively scarce habitat in the Ballyhoura
Mountains. In addition, the Plan involves the introduction of some native woodland to the
site.

With the implementation of this Management Plan, it is considered that a net positive
ecological impact will accrue from the project.

7.4.2 Measures to Reduce and Prevent Water Pollution During Construction

It is important that potentially polluting substances do not enter channels or drains and
make their way into the local rivers. Standard building practices to prevent water pollution
will be enforced throughout the construction period.

In particular, any excavated peat from the turbine and road foundations will not be stored
near streams or drains. Suitable disposal areas will be identified in advance (either on site
or elsewhere). Further mitigation measures are outlined in Sections 10.3, 11.3 & 13.3.

7.4.3 Measures Specific for Hen Harriers

Note: A site Management Plan, which is focused on enhancement of habitats for hen
harriers, has been prepared for the lifetime of the project (see Appendix B6). The
following mitigation measures are required regardless of the Management Plan.

Construction Time Restriction

As the general area is used by hen harriers for nesting and foraging, it would be
preferable for construction works to be confined to times outside of the main breeding
season so as to avoid disturbance to birds. It is suggested that works should not occur
during the months of April to July (inclusive) (and possibly extending into August should
an active pair be still present on site).

Should urgent works be considered necessary in this restricted period, these will only be
carried out with the written consent of relevant authorities (NPWS / Planning Authority)
and after review of current status of local nesting harriers.

Operation Time Restrictions and Monitoring

The site (and surroundings) will continue to provide suitable nesting opportunities for hen
harriers for the lifetime of the project.

As such, monitoring for nesting hen harriers in the vicinity of the site will take place each
year after the site becomes operational. Should a territory be found close to one of the
turbines (say c. 500 m) NPWS will be informed to determine if mitigation is required.
Mitigation could include temporary close down of the relevant turbine(s) until the nesting
is complete.

Monitoring will also contribute to the growing body of studies on the impacts of wind farms
on birds such as hen harrier.

Monitoring will follow standard methods (as used in the present survey) and will be
carried out by an ecologist with experience of hen harrier survey.

7.4.4 Measures for Other Birds

Section 40 of the Wildlife Act 1976, as amended by Section 46 of the Wildlife
(Amendment) Act 2000, restricts the cutting, grubbing, burning or destruction by other
means of vegetation growing on uncultivated land or in hedges or ditches during the
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nesting and breeding season for birds and wildlife, from 1 March to 31 August.

Whilst the site is a commercial forest plantation, best practice would be to confine pre-
construction clearance activities to outside of the restricted period (as good numbers of
small birds nest within the second rotation plantings).

7.4.5 Liaison with National Parks & Wildlife Service

As the site has importance for hen harriers, local management of NPWS should be
informed of the timings for proposed works on site.

Reports on monitoring for hen harriers will be supplied to NPWS.

CONCLUSIONS

Owing to the use of this site for commercial forestry since the 1960s and the absence of
habitats of significant ecological interest, it is considered that the construction of a wind
farm would not have any significant adverse impacts on the habitats or flora associated
with the site. Positive impacts will accrue by the proposed restoration of a sizeable area
of heath (8.0 ha) and the planting of native woodland.

Hen harrier is the species of highest conservation value associated with the Castlepook
area. The site currently provides good potential for nesting and foraging activities, due to
the age structure of the plantings. However, large areas will enter the closed canopy
phase during the coming 10 years and the value of the site will decline markedly (and the
same will occur in many other areas of the Ballyhoura Mountains). A Management Plan
for the site, involving 323 ha, will ensure the supply of substantial areas of suitable
foraging habitat for the local hen harrier population during the lifetime of the project.

Annual monitoring for the presence of nesting harriers within or close to the site will take
place. Should a pair attempt to nest, turbines within a distance (at least 500 m) of the nest
site will be closed until the nesting is complete, which will minimise collision risk.

Other fauna species that occur on the site, such as the common frog, will still continue to
be found, as will the various small bird species (meadow pipit etc.).

Overall, it is considered that providing the recommendations as outlined are followed,
including the implementation of the Management Plan, there will be no significant adverse
impacts on the flora and fauna of this site due to the presence of the wind farm. It is
further noted that the conservation interests of the adjoining cSAC site will not be
compromised and in fact the area identified for restoration to heath will adjoin the cSAC.
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8. LANDSCAPE

A Landscape and Visual Impact Assessment of a wind farm in this location was prepared
by Ferguson Mcllveen (now Scott Wilson) in January 2003. That proposal comprised 12
wind turbines with tower heights of 70 m and blade lengths of 40 m. This Landscape and
Visual Impact Assessment is part of an application for a wind farm comprising 14 turbines
with maximum overall dimensions of 126 m.

8.1 BASIS OF VISUAL IMPACT ASSESSMENT

81.1 Introduction

Where installed, wind turbines modify the traditionally perceived image of the countryside
and as they become part of the rural landscape they influence the character of the
surrounding area.

It is a common conception that a significant impact of wind farms is caused by the
dominance of their visual characteristics. So it is desirable, when feasible, to decrease
that effect. However, wind farms like all developments should not be judged solely on
their visual properties but should also be valued for other qualities such as what they
symbolise.

A wind farm obviously indicates human impact within the landscape and as a
consequence reduces the perception of remoteness, but when wind farms are related to
the landscape characteristics then their sculptural image as well as their functional role
may be seen as an enrichment of the local landscape character.

8.1.2 Parameters of Assessment
Zone of Visual Influence

The function of wind turbines and their utilisation of optimum wind speeds result in a wind
farm being highly visible. However, this also relates to a number of other variables such
as meteorological conditions, the mode and speed of viewing, and the nature of the
surrounding landscape.

The description of the nature of visibility from the following viewing distances informs the
assessment of the visual impact.

e 0-2.5 km (radius) - Turbines typically form the dominant landscape element in good
visibility.

e 2.5-5 km (radius) - Turbines are perceived as one element of many within the
landscape in good visibility.

e 5-10 km (radius) - Turbines are perceived within the wider landscape setting in good
visibility.

The human eye can detect movement at great distances because the natural landscape

is motionless. At 2.5 km motion, rather than size, draws the eye. At 8 km it highlights the
turbines’ location within the wider landscape.

Visibility

The extent of visibility, meaning how many turbines will be visible and from where, can be
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accurately measured. The way that wind turbines appear in the landscape, described as
nature of visibility, depends on the observer’s perception of wind turbines and the
landscape as well as involving a degree of subjective judgement.

Visibility of wind turbines is described in relation to the following:

e Climatic conditions; views from roads; significant viewpoints; topography; vegetation;
movement; and position of the viewer.

The nature of visibility is then described in the context of the wind farm as follows:

e Relation to skyline; and relation to landform

For any particular viewpoint, the assessment would also include a description of the
following:

e Visual composition of a view; the nature of visibility in the surrounding area; and the
cumulative effects of existing wind farms.

Widely accepted design principles that are practised within the design professions were
used in order to limit the boundaries of subjective judgement about the nature of the wind
farm’s visibility. A summary of these principles is as follows:

Harmony and Clarity: The eye seeks clarity in a visual pattern and must be able to tell
what a design is trying to say. Harmony creates balance and feelings of restfulness.

Regularity of Layout: A grid, for example, organises and gives regularity and continuity
to a pattern. A good wind farm layout is well organised, in a grid or other perceivable
layout as opposed to ad hoc.

Rhythm and Repetition: Rhythm relates to the regular or harmonious recurrences of
lines and shapes. Repetition is one of the most effective ways to create unity in a
composition, organising forms and spaces.

Scale: Scale signifies importance. When elements are described as monumental in
scale, the actual size of the object is not being described but the feeling it gives by being
dominant in its environment.

8.1.3 Design Guidelines

The following considerations on the general location and arrangement of wind farms,
gained through reference and research, have been used in the landscape assessment to
measure the impact of the development. They were also used to influence the design and
layout of the wind farm.

e The location and design of a wind farm should relate to the key characteristics of a
landscape.

e The landscape comprises physical, social, experiential and visual characteristics for
each potential wind farm site. These and their relative dominance must be assessed
and the processes acting upon them.

e A wind farm possesses visual relationships between each turbine, in addition to the
landscape as a collective group. This relationship must appear clear and simple in
order for a development to seem rational.

e Turbines and the landscape need to form a coherent unit and avoid visual confusion.
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e The size of wind turbines should relate to the scale of the surrounding landscape, as
well as to the design of the wind farm group, so that they do not appear intimidating.

e Wind turbines should be perceived in a clear, unambiguous way.

81.4 Survey Methods

The survey methods used consisted of:

A desktop study of the County Development Plans for Co. Cork and Co. Limerick,
including relevant published literature.

e Mapping of key landscape characteristics such as vegetation, major and minor
ridgelines, land use designations and settlement areas. This was achieved using OS
mapping and on-site visual assessment.

e Site survey to assess key features of the landscape and critical view corridors. The
significance of the site and visual dominance within the landscape were recorded.

e Separate zone of theoretical visibility (ZTV) maps were prepared for tower and blade
tip heights. The ZTV was based over a 10 km radius and was used to check visibility
from surrounding areas. The ZTV map was used as a tool in the assessment process.
Its limitations, such as accuracy with a 10 km radius, are acknowledged. Inaccuracies
in the ZTV are caused by a number of factors.

- The calculations used to create the ZTV are very sensitive to small errors in the
base data, the viewer location and elevation.

- Overestimation of the spatial extent of project visibility arises from use of a simple
topographic model which takes no account of complex natural and man-made
elements in the surrounding landscape.

- The map represents visibility within a lunar landscape and so depicts a "worst case'
scenario with none of the screening benefits of vegetation being taken into
account. Hence, the map is used as a general guide to visibility with screening
vegetation being recorded separately.

e Wire Frame Models - three dimensional wire frame models were constructed from key
viewpoints within a 10 km radius. These were used to assess the visual relationship of
the wind farm to the existing topography and the visual relationships between each
turbine.

8.1.5 Definition of Visual Impact

The visual impact of a wind farm depends upon the distance of the observer from the
wind farm, with visibility decreasing significantly over 2—20 km. However, given that wind
farms are by their nature highly visible elements in the landscape, traditional definitions of
visual impact are not directly applicable. With other forms of development, low visibility
correlates to low visual impact and the less a development is seen, the less negative the
impact.

However, with respect to wind farm, the nature of the visibility is of greater importance
than the extent of visibility in determining visual impact, i.e. how a wind farm is seen
within the landscape. For example, it depends upon whether it appears balanced within
the visual composition of a view, whether it creates a focal point or if it blends into the
background.
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Hence visual impact is assessed using the following criteria:

e How the wind farm is perceived within the visibility zone with respect to scale,
landform and skyline.

e Relationship to land use and human settlements.

e Landscape Character - the impact is assessed in terms of the relationship of the
development to the landscape character and landscape characteristics.

The definitions used to determine landscape or visual effects are presented in Tables 8.1
& 8.2. These effects may be adverse (negative), neutral or positive.

Table 8.1: Criteria for Assessment of Magnitude of Effects on Landscape Character

Magnitude

Typical Criteria

Negligible

Low

Medium

High

Very minor loss or alteration to one or more key elements / features /
characteristics of the baseline, i.e. pre-development landscape or view and
/ or introduction of elements that are not uncharacteristic with the
surrounding landscape — approximating the ‘no change’ situation.

Minor loss of or alteration to one or more key elements / features /
characteristics of the baseline, i.e. pre-development landscape or view and
/ or introduction of elements that may not be uncharacteristic when set
within the attributes of the receiving landscape.

Partial loss of or alteration to one or more key elements / features /
characteristics of the baseline, i.e. pre-development landscape or view and
/ or introduction of elements that may be prominent but may not necessarily
be considered to be substantially uncharacteristic when set within the
attributes of the receiving landscape.

Total or major alteration to key elements / features / characteristics of the
baseline, i.e. pre-development landscape or view and / or introduction of
elements considered to be totally uncharacteristic when set within the
attributes of the receiving environment.

Table 8.2: Definition of Magnitude / Degrees of Visual Effects

Magnitude

Effect

None

Negligible

Slight

Moderate

No part of the development, or work or activity associated with it, is
discernible.

Only small part of the proposal are discernible and / or they are at such a
distance that they are scarcely appreciated. Consequently they have very
little effect on the scene.

The proposal constitutes only a minor component of the wider view, which
might be missed by the casual observer or receptor. Awareness of the
proposal does not have a marked effect on the overall quality of the scene.

The proposal may form a visible and recognisable new element within the
overall scene and may be readily noticed by the observer or receptor.

Landscape
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Magnitude Effect

Substantial The proposal forms a significant and immediately apparent part of the
scene that affects and changes its overall character.

Severe The proposal becomes the dominant feature of the scene to which other
elements become subordinate and it significantly affects and changes its
character.

81.6 Summary

An understanding of both the landscape character and key landscape characteristics
forms the basis for a visual impact of a wind farm development. The assessment is
largely based on objective criteria. However, an element of subjective judgement is also
involved.

8.2 RECEIVING ENVIRONMENT

82.1 Landscape Character

The landscape consists of the following four key characteristics - physical, social,
experiential and visual. These can be defined in terms of topography, landform, landuse,
scale, exposure and visual quality.

Physical Characteristics (Topography, Landform)

The Ballyhoura Mountains rise from the lower lying and gently undulating landscape of
south Co. Limerick and north Co. Cork, forming a significant backdrop to these lowlands.
To the northeast, a series of scattered hills link the Ballyhoura Mountains to the higher
Galtee mountain range.

The site is located in the centre of the Ballyhoura Mountains and extends along two
ridgelines on the southern side of the range at an elevation of 320 — 380 m OD. The
range extends a further 4 km to the west where it meets the N20 National Primary Route.
To the east the uplands extend a further 6 km and includes Black Rock mountain (515 m
OD), Long mountain (504 m OD), Seefin mountain (528 m OD) and Coolfree mountain
(430 m OD). Further east again are the Darragh Hills, Benyvoughella Hill, Keale Mountain
and The Pinnacle ranging from in elevation from 300 m OD to 460 m OD.

Several small tributaries of the Awbeg River originate in the Ballyhoura Mountains, the
closest of these to the site being the Fluckane stream, Castlepook River and Bregoge
River.

The Ballyhoura Mountains are extensively covered in commercial forestry plantations. In
the lowlands, marginal vegetation along roads and streams and hedgerows along field
boundaries result in a distinct landscape patterns.

Social (Land use)

The dominant land uses within and around the site are commercial forestry, grazing and
tillage farming. The wind farm is located in the Ballyhoura Mountain Park which also
includes a scenic mountain drive, mountain bike trails, viewpoints, marked walking loops
(see Figure 8.1), nature trails, bird boards, visitor farms, carparks, archaeological sites,
picnic sites and a literary trail. A telecommunications mast is located at a high point on
Carron Mountain.
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Experiential (Scale and exposure)

The large amount of commercial forestry results in visual enclosure in many areas around
the site. Where views do open up within the upland areas they are wide and take in the
lowlands to the south.

The Ballyhoura Mountains form the backdrop to many views within the study area and
create some enclosure to the landscape, but the extensive lowland areas maintain a
relatively open character with medium to long distance views over an agricultural
landscape. Short distance visual enclosure is provided by the mature network of
hedgerows in many places.

Visual

In terms of visual quality, the landscape in the vicinity of the site consists of various
interesting features both natural and human made, such as upland forestry plantations of
various ages, rolling agricultural landscapes, attractive settlements, wooded valleys and
mountainous skylines.

822 Landscape Character Areas and Policies
Co. Cork

The study area within Co. Cork falls within Landscape Type 5 (Fertile Plain with Moorland
Ridge), as described in the Cork County Development Plan. This is subdivided into three
smaller Landscape Character Areas.

e Kilworth (30) - Moorland ridge and broad undulating patchwork lower valley
e The Golden Vale (62) - Moorland ridge and broad undulating patchwork middle valley

e Dromina / Charleville (69) - Fertile planar and gently undulating mosaic farmland and
moorland ridge

The wind farm location is at the northern end of the Golden Vale character area, within
the Ballyhoura Mountains. All three character areas above are designated as having Very
High Value, Very High Sensitivity and of County Importance. The Ballyhoura Mountains
are considered suitable for wind energy development in the County Development Plan.

Co. Limerick

The study area within Co. Limerick falls within the Ballyhoura / Slieve Reagh Landscape
Character Area. It is described as a locally dominant range of hills running up the Cork
boundary. The lowland component of this landscape character area is generally a farmed
landscape but the range of hills provides an upland backdrop. The lower reaches of the
Ballyhouras are pastoral in character but this changes as altitude increases and the
vegetation cover changes to commercial forestry interspersed with upland grassland and
the remnant of peat bogs. The Limerick County Development Plan states that this area is
not considered suitable for wind energy development.

The lower lying northern part of the study area falls within the Agricultural Lowlands
Character Area. This is the largest of the Landscape Character areas in the county and
comprises almost the entire central plain. This landscape is a farming landscape and is
defined by a series of regular field boundaries, often allowed to grow to maturity. This well
developed hedgerow system is one of its main characteristics. In terms of topography, the
landscape is generally rather flat with some locally prominent hills and ridges. The
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pastoral nature of the landscape is reinforced by the presence of farmyards. The Plan
states that this landscape would be suitable for wind energy development.

8.3 IMPACT OF THE DEVELOPMENT

831 Introduction

The main parameters that define Visual Impact are as follows:
e Extent of visibility

e Nature of visibility

In areas where Visual Impact is substantial there is also an impact on the landscape
character. The impact on the landscape character is assessed with regard to the
characteristics that a landscape comprises.

The assessment of the visual character is based on widely accepted design principles
practised within the design professions. The Zones of Theoretical Visibility for turbine
tower and blade tip height are presented separately (ZTV Maps - Figures 8.2 & 8.3). The
extent of visibility is described in the Visual Impact Map - Figure 9.4 and the areas from
where the wind farm is visible are indicated in Nature of Visibility Map - Figure 8.5.

Twelve photomontages illustrate the impact of the wind turbines within the zone of visual
influence.

A visual survey of the study area was made on four separate site visits. In relation to the
planning application for the currently approved Castlepook Wind farm, two visits were
undertaken in October 2002 and one in November 2002. A further visit was undertaken in
October 2009 in relation to the current assessment. During the first two visits, visibility in
the study area was somewhat restricted by overcast weather conditions. The third and
fourth visits allowed greater visibility.

832 Characteristics of the Proposal
Design Objectives

An objective in the design of the wind farm was to locate the turbines in such a way that
the visual relationships between each turbine would appear clear and simple, whilst
avoiding a strictly linear arrangement.

The location and design of a wind farm should relate to the key characteristics of a
landscape. The size of turbines should also relate to the scale of the surrounding
landscape.

Relationship to Site, Topography and Landscape

The site is located on two descending ridgelines, on two medium-sized mountains in the
centre of the Ballyhoura range. Views from the site to the northeast and the west are
restricted by the surrounding mountains, but there are panoramic open views to the
south. The surrounding landscape in all directions reflects a high degree of human
impact, with land uses including agriculture and commercial forestry.

The turbines’ arrangement on the ridgelines relates to the contours of the hill and the
linearity of the ridgeline. The siting of the wind farm relates to the high wind speeds and
exposure of the upland landscape.

The scale and enclosure of the landscape lends itself to a medium number of turbines (up
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to 14 turbines as proposed) rather than a larger wind farm. The proposed development
would be at the higher end of the spectrum of medium sized wind farms.

83.3 Zone of Theoretical Visibility
Refer to ZTV Maps - Figures 8.2 & 8.3.

The zone of theoretical visibility was mapped for a 10 km radius from the site. This map
indicates areas where turbines are visible and where they are not visible, and the number
of turbines that would be viewed from certain areas. However, this mapping does not take
account of vegetative screening or the built environment and hence reflects a lunar
landscape, which for the visual impact assessment process represents the worst case
scenario.

Vegetative screening was mapped during the site survey and is taken into account in the
visual analysis. In areas where the definition of the precise amount of visibility was
critical, photomontages are used. The results are presented in the Visual Impact Map -
Figure 8.4, which shows the principal views and sections of roads where there are open
or intermittent / glanced views of the wind farm.

834 Principal Views
Refer to Visual Impact Map - Figure 8.4

The principal views of the wind farm from within the study area occur from within a broad
visual zone situated to the east, southeast and directly south of the site. This zone is
shaped by the surrounding topography. Within some of this area, the visibility of the wind
farm will be limited by intervening vegetation.

Outside of this zone, to the north, west, south and southwest, the wind farm is largely
screened by topography and intervening vegetation.

Further away and up to 10 km from the site in all directions views of the site become
increasingly intermittent owing to local topography, vegetative screening and the effects
of distance

835 Impact on the Visual Character

In most views the turbines will be mainly seen against the skyline. Thus, weather
conditions will have a significant influence on visibility. In rainy or misty conditions, which
prevail for a considerable amount of the time, the wind farm may be largely
indistinguishable from the general backdrop.

The Electrical Transformer Station will not be visible in any of the photomontage views
due to screening vegetation and the profile of the landscape.

The ZTV Maps - Figures 8.2 & 8.3 indicate areas from where the turbines are either fully
or partly visible. In Figure 8.5 these areas are marked and numbered (1-3). The extent of
visibility is discussed below.

Area 1: Views from within the principal visual zone

This area, which is highlighted on Figure 8.4, occupies an area of approximately 100 km=2.
The towns of Doneraile and Buttevant are located within or near this visual zone. All 14
turbines are visible from certain viewpoints along the roads and towns within this area but
vegetation limits the number of open views from the roads. The following eight
photomontages illustrate the impact on the visual character within the area.
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Photomontage 1: View from Doneraile town centre — viewing distance approximately 9
km

Thirteen of the wind turbines are visible against the sky, a further five are screened by the
building in the middle ground. The photomontage looks from an elevated viewpoint within
the town and thus illustrates the maximum impact of the wind farm on views from
Doneraile. The spacing of turbines appears quite regular and takes up a wide field of
vision from this viewpoint. The wind farm has a good visual relationship with the
topography of the ridgeline and the scale of the turbines does not dominate. The turbines
would be seen in the context of a scene which is dominated by the built environment.
However, its location on a distant mountain would have an effect on the mountain’s sense
of remoteness. The visual impact on views from this particular location will be moderate
and adverse. As one travels down into the main street, the town buildings would fully
screen the turbines.

Further east along the R552 to Kildorrery there will be intermittent views of the turbines as
much screening is provided by roadside vegetation and intervening topography. The
blade tip profile generally follows the line of the hill with some turbines being viewed with
the topography in the background, and the wind farm appears in scale with the
surrounding landscape. (see also Photomontage 11).

Photomontage 2: View north from a third class road approximately 3 km north of
Doneraile and 6 km south of site

All of the turbines are visible to varying degrees along the ridgeline. The photomontage
represents the maximum impact on a section of this county road where the views to the
site are open (for approximately 1.5 km), through field gates or over roadside hedges and
where topography permits (see Figure 8.4). At a distance of 6 km, the wind farm is
perceived as a relatively large feature within the landscape. Other built features such as
agricultural buildings and telephone wires are also visible.

The turbine layout follows the ridgeline but there is some visual stacking arising from the
layout. However, this would change as one travelled along the road. The visual impact on
this area would be substantial where there are open views, but would reduce to slight
where roadside vegetation provides screening.

Photomontage 3: View northeast from the outskirts of Buttevant over garden stone wall,
viewing distance approximately 10 km

Eleven of the turbines are visible here with three screened by intervening vegetation. The
photomontage represents the maximum impact on a section of this county road where the
views to the site are open, through field gates or over roadside hedges and where
topography permits. At a distance of 10 km, the wind farm is not dominant in the field of
vision and does not appear to be out of scale with the surrounding landscape or to overly
dominate the field of vision. The arrangement of turbines is regular and appears visually
related to the curving form of the hill. The visual impact on views from this location is
moderate. A similar view could be gained intermittently from the R522 as it leaves
Buttevant in an easterly direction..

Photomontage 4: View northeast through agricultural gateway on N20, approximately 7
km southwest of site

This photomontage demonstrates the screening capacity of the lowland agricultural
landscape in many parts of the study area. Although the wireframe indicates that most of
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the turbines should be visible, most are screened by the mature hedgerow vegetation,
although screening would reduce in the winter months. This would be the case for many
of the viewpoints within the western section of the principal visual zone. The visual impact
here would be slight and adverse.

Photomontage 8: View northwest from R512 across agricultural land, approximately 10
km southeast of site

All of the turbines are visible, although most are partially screened by the mature
hedgerows in this part of the study area. This screening would reduce in the winter
months. The layout of the turbines relates to the contours of the topography. The
Ballyhoura Mountains appear smaller in this viewpoint than in others due to the rising
ground in the foreground. As a consequence the turbines are not perceived as being
located on a high point in the landscape. This results in the wind farm forming a relatively
small part of the field of vision and, therefore, the visual impact would be slight. Views
such as this would be available intermittently for a distance of 1.5 km north of Kildorrery,
as indicated on Figure 8.4.

Photomontage 10: View northeast from N20 over agricultural fields, approximately 4 km
north of Buttevant.

While the wireframe indicates that all 14 turbines are potentially visible from this location,
mature hedgerow vegetation screens most of the wind farm. More turbines would be
partially visible in the winter months. The nature of intervening topography and vegetation
results in little potential visibility of the wind farm from the N20, as indicated on Figure 8.4.
At a distance of approximately 8 km, the wind farm is not dominant in the field of vision
and does not appear to be out of scale with the surrounding landscape or to overly
dominate the field of vision.

Photomontage 11: View north from R522 over fields, approximately 1 km northeast of
Doneraile.

All 14 turbines are fully or partially visible from this location. This photomontage
represents the maximum impact on an elevated section of the R522 Regional Road
where the views to the site are only open through field gates or over roadside hedges.
Where the wind farm is visible it will have substantial visual impact. However, Figure 8.4
indicates that the wind farm will only be intermittently visible along this route. The spacing
of turbines appears somewhat irregular, but the wind farm has a good visual relationship
with the topography of the ridgeline. Some visual stacking will occur due to the random
layout of the turbines along the ridgeline, but the clarity of the wind farm extent on the
mountain is positive.

The wind farm’s location on distant mountains would have an effect on the mountains’
sense of remoteness. Therefore, the visual impact is substantial but localised. Visual
effects would greatly reduce in overcast conditions, as much of the wind farm is viewed
against the sky.

Photomontage 12: View north-northwest from the A14 Scenic Route across fields,
approximately 7 km southeast of site

A designated scenic route runs between Craig crossroads in Co. Cork and Ardpatrick in
Co. Limerick over a distance of approximately 12 km. The wind farm would be visible
intermittently for approximately 1 km along this route, as indicated on Figure 8.4.
Intervening topography generally restricts views of the wind farm site as one moves
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northwards along the scenic route. Where visibility occurs, all turbines will be fully or
partially visible, generally against the skyline. Some screening is provided intermittently
as seen in the photomontage. Where the wind farm is visible along the route, visual
impact would be substantial, although, considering the short length of the route where
visibility would occur, the overall visual impact on the scenic route is slight.

Area 2: Medium to distant views of the wind farm in an area beyond the Principal
Zone

Viewpoints for photomontages in this area vary from 7-10 km from the wind farm site.
Intermittent views of the wind farm would occur with slight visual impact owing to distance
and intervening topography and vegetation.

Photomontage 5: View southeast from the N20, 1 km south of Charleville, approximately
10 km northwest of site

This photomontage represents a potential view from the south-eastern outskirts of
Charleville. A small number of turbines are visible along this stretch of the N20 for a
distance of approximately 2km. The visual impact is slight as there is much screening
provided by intervening built structures and vegetation. The wire frame indicates that up
to three turbines may be partially visible from elevated viewpoints in the southern part of
the town where there are views towards the mountains. The visual impact on such views
would be slight and less in overcast conditions as the turbine blades are viewed against
the sky.

Photomontage 9: View southeast from N20 over roadside boundary, approximately 3 km
south of the centre of Charleville

The ZTVs indicate that this area would experience the highest visibility within the north
west of the study area. The photomontage indicates that visibility of the wind farm is
restricted to partial turbines viewed against the sky. This would reduce considerably in
overcast conditions. The impact here will result from the movement of the turbine blades.
The wind farm occupies a very small part of the field of vision of the observer and
therefore the visual impact is negligible to slight. Such views would be available for a
distance of approximately 2 km along the N20 travelling southwards from Charleville.

Area 3: An area of approximately 17 km2 with distant views of the wind farm from
beyond the Principal and Secondary Zones

The two photomontages described below are between 7 km and 10-km from the centre of
the site. Intermittent views would occur with slight visual impact owing to the distance
from the wind farm, intervening topography/vegetation and a general lack of intensity of
use on routes in this area.

Photomontage 6: View south-southeast from entrance to private residence on third class
road approximately 7 km north of site

This photomontage represents the maximum impact on a section of a third class road
where the views to the site are only available through field gates or over roadside hedges.
The impact here will arise from the movement of blades of one turbine. This will draw the
eye in clear conditions due to the static nature of the remainder of the landscape. The
wind farm occupies a minute part of the field of vision of the observer and visibility would
greatly reduce in overcast conditions. The visual impact is slight and adverse. Figure 8.4
indicates the extent of such views along a stretch of road for approximately 2 km.
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Photomontage 7: View southwest across agricultural field by side of private residence,
approximately 10 km from site

Two turbines are partially visible and of these only the blades or tips are apparent. The
impact here will result from the movement of the turbine blades, which will draw the eye in
clear conditions due to the static nature of the remainder of the landscape. The wind farm
occupies a minute part of the field of vision of the observer and visibility would greatly
reduce in overcast conditions. The visual impact is slight and adverse. Figure 8.4
indicates the extent of such views for approximately 1 km along the R512 and for
approximately 1.5 km along the R517.

Summary of Impact on Visual Character

e The main views of the wind farm occur from a principal visual zone as indicated on
Figure 8.4 covering approximately 100 km? in total to the south, southeast and
southwest of the site. In clear weather conditions these views generally occur at a
distance of 5 km from the centre of the site due to the nature of the topography and
existing vegetation. The visual impact of the wind farm in this area is illustrated in
Photomontages 1-4, 8 & 10-12. It is generally slight to moderate, with higher visual
impact on views from the higher parts of Doneraile and a short stretch of the R522
north of the town.

e The main visual impact is on views from minor and regional roads in the principal
visual zone as indicated on Figure 8.4. Views of the wind farm are generally partial
and intermittent due to the screening nature of the mature roadside and hedgerow
vegetation in this area.

e There are no known views of the wind farm from the northwest due to the intervening
high ground of Seefin and Coolfree Mountains. Potential views from the east are
generally restricted due to the intervening Caroline Mountain.

e Beyond the principal visual zone, there are distant views of the wind farm from the
north and northwest. However, due to the effects of distance, the visibility only of blade
tips and the screening effects of local topography and vegetation, the visual impact on
these areas is negligible or slight (see Photomontages 5-7 & 9).

e Due to the mass planting of commercial forestry on the Ballyhoura Mountains, there
are very few views of the wind farm site from within the mountain range. The network
of trails and walks will therefore experience limited visibility of the wind farm, except for
where they pass directly through the site (Castlepook Loop) or close to the site
boundary (part of the Ballyhoura Way). In such cases, the existence of the wind farm
may well become a feature to be visited.

8.3.6 Impact on the Landscape Character

There is an impact on the landscape character when the visual impact of the proposed
development is significant. The wind farm would have a high impact on the landscape
character where visible within the immediate surrounding area, for example along the
Castlepook trail loop or part of the Ballyhoura Way. However, in general, the intensive
commercial forestry limits the extent of views within the immediately surrounding area.
The landscape character within the mountain range is currently generally characterised
by commercial forestry and this will not change as a result of the wind farm development.

The majority of open views of the wind farm occur at a distance of 5-10 km from the site,
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particularly to the south of the Ballyhoura Mountains. These views occur from an area of
agricultural lowland containing scattered settlement and small towns. The turbines will be
seen in the context of existing views towards the Ballyhoura Mountain range. Where there
are open views, for example from the higher points in Doneraile and from parts of the
R522, the sense of remoteness associated with the views of distant mountains will be
reduced.

However, the mountains are used extensively for commercial forestry and more recently
for recreational purposes. Therefore, the mountains do not represent a pristine
landscape. Harnessing of wind resources is an activity that doesn’t conflict with the
prominent land uses.

The impact on the landscape character of areas to the northwest and east of the wind
farm site will be negligible to low, as visibility of the turbines is confined to short stretches
of roads.

8.3.7 Impact on Designated Areas

It is to be noted that Special Area of Conservation (SAC), Natural Heritage Area (NHA)
and Special Protection Area (SPA) designations relate to the ecological aspects of sites
and not to landscape.

Special Areas of Conservation

There are two cSACs within the study area, as follows:
e 2036 - Ballyhoura Mountains

e 2037 - Carrigeenamronety Hill

The wind farm will be visible from parts of the Ballyhoura Mountains SAC, particularly
where it adjoins the site. There may also be views from Carrigeenamronety Hill, but this
site is generally inaccessible.

Special Protection Areas
One SPA occurs within the study area
e 0095 - Kilcolman Bog

Views of the wind farm site from Kilcolman Bog would be similar to that shown in
Photomontage 2.

Natural Heritage Areas
There are 13 (proposed) NHAs, as listed in Table 8.3, within the study area.
Table 8.3: NHAs Within Study Area

Co. Cork - Site Code - Name Co. Limerick - Site Code - Name
0012 - Ballinvonear Pond 2036 - Ballyhoura Mountains

0074 - Awbeg River (below Doneraile) 2037 - Carrigeenamronety Hill

0075 - Awbeg River (above Doneraile) 2086 - Ballintlea Wood

1049 - Eagle Lough 2087 - Ballynacourty Wood

2036 - Ballyhoura Mountains 2088 - Mountrussell Wood
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Co. Cork - Site Code - Name Co. Limerick - Site Code - Name
2086 - Ballintlea Wood 2089 - Ballyroe Hill / Mortlestown Hill
2087 - Ballynacourty Wood 2090 - Castleoliver Woods

The wind farm will be visible from parts of the Ballyhoura Mountains pNHA, particularly
where it adjoins the site. There may also be views from Ballynacourty Wood, but the
nature of a woodland would prevent many open views of the turbines. There may also be
some distant views from the area around Eagle Lough. There would be long distance
views from the higher sections of the Awbeg River valley such as indicated in
Photomontages 1 & 3.

Impact on Scenic Drives
Scenic Routes / Views and Prospects within the study area are presented in Table 8.4.

Table 8.4: Scenic Routes / Views and Prospects Within Study Area

Location Description

Co. Cork: Local road from Craig Cross Roads to boundary with Co. Limerick - Views of the
Ballyhoura Mountains and the Awbeg Valley

Co. Limerick: Ardpatrick to Moanmore

Ardpatrick to Redchard crossroads

The wind farm would be visible intermittently for approximately 1 km along the Craig
Cross Roads to Ardpatrick route, just north of the crossroads as indicated on Figure 8.4
and illustrated in Photomontage 12. Intervening topography generally restricts views of
the wind farm site as one moves further north along the scenic route. Where visibility
occurs, all turbines will be fully or partially visible, generally against the skyline. Where the
wind farm is visible along the route, visual impact would be substantial, although
considering the short length of the route where visibility occurs, the overall visual impact
on the scenic route is slight.

Views towards the Ballyhoura Mountains are protected in the Cork County Development
Plan. These views occur from an area of agricultural lowland containing scattered
settlement and small towns. Where there are open views, for example from the higher
points in Doneraile and from parts of the R522, the sense of remoteness associated with
the views of distant mountains will be reduced. However, the mountains are used
extensively for commercial forestry and more recently for recreational purposes. Thus,
the mountains do not represent a pristine landscape.

The wind farm would not be visible from any other scenic routes due to intervening
topography.

Impact on Way-marked Walks and Mountain Bike Trails
Walks and trails in the study area are marked on Figure 8.1.

The Ballyhoura Way runs immediately to the north of the wind farm site. A number of
looped walks and mountain bike trails pass through the area as part of the Ballyhoura
Mountain Bike Trails system, as follows: Greenwood Loop, Mountrussell Loop, Garrane
Loop, Streamhill Loop and Castlepook Loop. The latter passes through the site in close
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proximity to the turbines.

Due to the mass planting of commercial forestry on the Ballyhoura Mountains, there are
very few views of the wind farm site from within the mountain range. The network of trails
and walks will therefore experience limited visibility of the wind farm, except for where
they pass directly through the site (Castlepook Loop) or close to the site boundary (part of
the Ballyhoura Way). In such cases, the existence of the wind farm may well become a
feature to be visited.

Impact on Heritage Settlements

The town of Kilmallock is listed as an Attractive/Heritage settlement.

There are no known views of the site from Kilmallock.

Impact on Areas of Geological Interest

Kilcolman West — Kilcolman Castle caves located about 3 km northwest of Doneraile
There may be views of the site from this location.

Summary of Impact on Designated Areas

There will be landscape and visual impacts on some of the above designations, including
the designated area of the Ballyhoura Mountains in immediate proximity to the wind farm
site. However, the Ballyhoura Mountains designation is concerned with ecological rather
than landscape issues and, while it is worthy of consideration in relation to Natura 2000
sites, visibility of new developments is not critical for the effective protection of the habitat
value. Due to the surrounding topography, the pNHAs to the northeast of the site are
unaffected by the turbines (see Figures 8.1 & 8.2)

There will be some close-up views of the turbines from parts of the Ballyhoura Way and
from the Castlepook Loop mountain bike trail within the site. However, the impact will not
necessarily be negative and the turbines may become a feature to be visited.

There is visibility of the wind farm from a 1 km stretch of the Craig Cross Roads to
Ardpatrick scenic route, but in the context of the wider network of scenic routes in this
area, the overall impact is low. Views towards the Ballyhoura Mountains are protected in
the Cork County Development Plan. These views occur from an area of agricultural
lowland containing scattered settlement and small towns. Where there are open views,
for example from the higher points in Doneraile and from parts of the R522, the sense of
remoteness associated with the views of distant mountains will be reduced. However, the
mountains are used extensively for commercial forestry, and more recently for
recreational purposes and therefore the mountains do not represent a pristine landscape.

8.3.8 Impact on Built-Up Areas

Charleville is the largest town within 10 km of the wind farm site. Photomontage 6
illustrates the slight visual impact on views from the southern part of the town. The
turbines would not be openly visible from within the town.

Photomontage 3 illustrates the visual impact on views from the northern outskirts of
Buttevant. The turbines are viewed in the distance and the impact is moderate. The
turbines would not be openly visible from within the town.

Photomontage 1 indicates the visual impact on views from Doneraile. The turbines would
not be visible from the lower end of the town, but at higher locations all turbines would be
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seen on the skyline. The visual impact on such views would be moderate, but the
landscape impact would be higher as the sense of remoteness associated with the
mountains as viewed from this location is reduced.

There would be distant views of the wind farm from parts of Kildorrery with existing open
views towards the Ballyhoura Mountains similar to that shown in Photomontage 8.

There are no known views from Ardpatrick, Kilmallock or Kilfinnane.

839 Impact on Roads
National Primary Routes

N20 — The wind farm would be partially visible over a 2 km long section of the N20 south
of Charleville and again intermittently for approximately 2 km north of Buttevant. See
Photomontage 4.

N73 — There would be intermittent views of the wind farm from the N73 over a length of 2
km west of Kildorrery.

Regional Roads

R522 — from Buttevant to Kildorrery: There would be intermittent views of the wind farm
over a distance of approximately 6 km on this route. The turbines are seen on the skyline
at a distance of 8 km, as indicated in Photomontages 3 & 11.

R512 — There would be intermittent views for a stretch of 2 km approaching Ardpatrick
from the north and again for 1 km on the northern approach to Kildorrery. Distance from
the site is 8-10 km and the nature of visual impact is illustrated in Photomontage 8.

R517 - there would be distant intermittent views over a 2 km length of this road north of
Ardpatrick. Only the tips of turbine blades would be visible. See Photomontage 7.

County Roads

The majority of open views from county roads occur from within the Principal Visual zone
as indicated in Figure 8.4 and at more than 5 km from the site. Photomontage 2 illustrates
a view from a distance of 6km from the site within the Principal Visual Zone. Views
outside of this zone are rare owing to localised undulating topography and vegetation.

8.3.10 Comparison of Impact of Approved Development and Revised Proposal

The proposed scheme has been increased from a previous arrangement of 12 turbines to
a wind farm of 14 turbines and increased from a 70 m tower height and 40 m blade length
(total height 110 m) to a tower height of 85 m and 41 m blade length (total height 126 m).

The site was revisited on in October 2009 and a photographic survey carried out in order
to ensure that the most up-to-date information on the baseline environment was available
for this assessment.

The increase in the number of turbines results in a minor increase in visual impact within
the study area. The increase in turbine size does not result in any significant increase in
visual impact within the greater landscape The surrounding topography is of sufficient
scale to absorb the slight increase in size of turbines.

8.4 MITIGATION

Wind turbines are by their nature highly visible elements and cannot be easily screened.
Their function dictates that they be located on exposed sites. However, in some cases,
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the topography of the site can be used to screen the development from sensitive
viewpoints.

Mitigation measures were therefore considered at the initial stage in the layout and
design of the turbines.

84.1 Siting, Design and Layout

The layout was based on two principles:
e To meet the planning constraints in relation to preservation of visual amenities

e To improve the nature of visibility.

The principal objectives in the layout were:

e To produce a clear and simple layout that was visually unified.

e To minimise visual confusion.

e To provide visual balance and harmony. Harmony and balance create clarity.

e To provide visual unity.

The size of the wind farm is confined and the arrangement of the wind turbines is related
to the landform. Whilst the turbines have a presence within the immediate principal visual
zone, the scale of the development does not destroy the spatial relationships of the
landscape.

84.2 Access Tracks

The overall length of track required to access the turbines during construction and
maintenance has been minimised by incorporating existing tracks into the development to
the extent possible.

For new tracks avoidance of significant cut has been achieved by following the site
contours rather than crossing them. Excavated material removed during the track
construction will be temporarily stockpiled. It will be placed and dressed along each side
of the track to blend in with the surrounding landscape and obscure the sightline of the
track, where possible.

84.3 Siting, Design and Layout of Ancillary Buildings

The Electrical Transformer Station containing the Control Building will be located in the
centre of the site. Palisade fencing around the perimeter of the compound will be painted
a recessive grey.

The 80 m high meteorological mast will be located adjacent to the turbines. Despite its
height, the nature of the support structure decrease visibility from view points close to the
site. In distant views the mast will be imperceptible. In this regard, the visual impact of the
meteorological mast will be negligible.

844 Colour

In the majority of views the turbines will be seen against the sky. Subject to agreement
with the Planning Authority, it is proposed that they will have a matt white finish as this
colour acknowledges the man-made and sculptural image of wind turbines.

The colour white is also associated with purity and neutrality and relates to the traditional
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location of white houses within the landscape.

The quality of white also means that whatever the weather conditions or nature of the
surrounding landscape characteristics, the turbines would never aesthetically clash in
colour.

Taking into consideration the upland weather conditions of the site, a darker colour other
than white could make the turbines appear dirty and industrial in character. They would
also be more visible against the sky.

84.5 Decommissioning

Ultimate decommissioning will involve removal of the turbines and Electrical Transformer
Station, although foundations that are below ground may be left in place. Cranepads and
access tracks will be removed as appropriate and the areas reinstated.

8.5 CONCLUSIONS

In conclusion, the main views of the wind farm are from an area immediately to the south,
southeast and southwest of the proposed wind farm site, in particular from the R522,
sections of the N20 and R512, and the outskirts of Buttevant, Doneraile and Kildorrery.
There are few opportunities for open views of the wind farm within the study area, as
much screening is provided by topography and the mature vegetation contained within
roadside and farm hedgerows.

There would be little visual impact in the immediate vicinity of the site, due to the
extensive forestry plantation, although there would be significant landscape character
change to the site and to the character of the walks and mountain bike trails that pass
through or adjacent to the site. Most of the of views of the wind farm would be at a
distance of at least 5 km and the turbines would generally be visible on the mountain
skyline, affecting the remote character of the mountains in some viewpoints from the
south. The wind farm would not be visible from areas to the west or east of the site due to
surrounding topography and opportunities for viewing the wind farm from the north are
very limited. Where views are possible from the north, only the turbine blades would be
apparent.

Landscape Page 8.18/18






















































Castlepook Wind Farm Environmental Impact Statement

Co. Cork March 2011

9. AIR & CLIMATE

9.1 RECEIVING ENVIRONMENT

9.1.1 Atmospheric Emissions

There is now a general recognition that industrial air emissions can have serious impacts
on health, ecology and climate. Ireland is subject to several conventions and protocols
that place limits on and force reductions in these emissions.

Under the Kyoto Protocol to the UN Framework Convention on Climate Change and a
subsequent European Union burden sharing agreement, Ireland is committed to limiting
its increases in national emissions of a basket of greenhouse gases to 13% of their 1990
levels in the period 2008 — 2012. However, Ireland’s emissions rose rapidly and peaked
at 26% above 1990 levels in 2005, plateauing thereafter. The 13% extra emission level
has been exceeded, leading to major concerns on the mechanisms and cost of adhering
to this limit.

Without the earth's atmosphere, the average global temperature would be - 19 °C
approximately. However, due to the effect of this atmosphere, which selectively absorbs
and re-radiates solar energy, the earth’s temperature is 33 °C warmer. This natural
“Greenhouse Effect”, which is vital to life on earth, is determined by the concentration of
the so-called greenhouse gases in the atmosphere. Carbon dioxide (CO2) is the most
significant greenhouse gas from the perspective of anthropogenic emissions.

Taking the EU as a whole, energy use and production account for about 80% of
emissions of greenhouse gases, the most important of which is CO2. Approximately 94%
of CO2 arising from human activities in Europe can be attributed to the energy sector.

Long-range atmospheric transport of sulphur dioxide (SO2) and nitrogen oxides (NOx)
can contribute to regional problems of acidification and eutrophication of soils and waters
and to air pollution over a wide area. Emissions of SO2 and NOx are transported over
long distances and undergo chemical transformations in the atmosphere. The
Government has entered into agreements at EU and international level to control national
emissions of SO2 and NOx. These agreements specify obligations to reduce total
emissions of these gases.

The National Climate Change Strategy, implementation of which will ensure that Ireland
can meet its international commitments, proposed a number of distinct approaches. As
one of these approaches, much more of Ireland’s energy will come from wind power.

Various industrial sectors, including power generation, have been assigned specific
emissions targets for NOx and SO2 by Government.

9.1.2 Air Quality

The Air Quality Standards Regulations 2002 transposed into Irish law the EU Air Quality
Framework Directive 1996/62/EC on ambient air quality assessment and management
and the first two daughter Directives, namely 1999/30 EC - limit values for sulphur dioxide
(S0O2), nitrogen oxides (NOx), PM10 and lead (Pb) - and 2000/69/EC - limit values for
benzene (CéHe) and carbon monoxide (CO). Their aim was to provide the best
practicable protection to human health by setting health based air quality standards and
objectives for their achievement for these six main pollutants. The Regulations also set
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objectives and alert thresholds for sulphur dioxide and nitrogen oxides for the protection
of vegetation and ecosystems.

As illustrated in Table 9.1, energy consumption contributes significantly to typical
emissions of these pollutants.

Table 9.1: Contribution of Energy Consumption to Principal Air Pollutants (2000)

Sulphur Nitrogen PM10 Lead Benzene Carbon
Dioxide Oxides Monoxide
94% 96% 61% 71% 84% 94%

Subsequent Regulations transposed the third daughter Directive 2002/3/EC relating to
ozone (0O3) in ambient air and the fourth daughter Directive 2004/107/EC dealing with
arsenic (As), cadmium (Cd), nickel (Ni), mercury (Hg) and polycyclic aromatic
hydrocarbons(PAH) into Irish law.

The Air Quality Clean Air For Europe Directive (2008/50/EC) replaces the Air Quality
Framework Directive and the first three daughter directives.

Ireland's air quality remains generally good. In this regard the country is fortunate to be
located on the fringe of Western Europe, with a relatively mild climate and to have an
almost continuous movement of clean air over the country. The prevailing winds from the
Atlantic Ocean refresh and cleanse the air.

The "smog" problem that existed in some urban areas in the 1980s / early-1990s has
been eliminated, primarily due to the ban on the marketing, sale and distribution of
bituminous coals.

Air quality is assessed by monitoring the levels of various pollutants. This monitoring
checks whether air quality meets standards that are considered adequate for the
protection of human health and the environment. Continuous monitoring of ambient air
quality in Ireland is undertaken by the EPA at various sites.

As part of the implementation of the Framework Directive on Air Quality (1996/62/EC),
four air quality zones have been defined in Ireland for air quality management and
assessment purposes. Areas outside of Dublin, Cork City and of 21 towns with a
population of greater than 15,000, which represent rural Ireland but also includes all
towns with a population of less than 15,000, is defined as Zone D. In terms of air
monitoring, Boolynagleragh is categorised as Zone D.

Monitoring of NO2 was carried out at two rural Zone D locations in 2008 and the annual
averages concentrations measured for the two sites were 3 pg/m?® and 9 pg/m?3, being
significantly below the annual average limit value of 40 pg/m3 While neither of the
measurement sites is in the vicinity of Bunkimalta, the area is at a distance from any
significant source of air pollution and good air quality can be assumed. Based on the
above information, a conservative estimate of the background NO2 concentration for
Bunkimalta, is 9 ug/m3.

The assessment of baseline air quality in respect of other parameters has also shown
that current levels of key pollutants are significantly lower than their limit values.

Existing sources for potential air quality issues on the site are limited to exhaust
emissions from forestry removal equipment, during extraction and transport of trees from
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9.

2

the areas of felling. These are not considered to be significant.
IMPACT OF THE DEVELOPMENT

921 Atmospheric Emissions
Electricity Generation
Electricity generation by wind turbines does not lead to environmental emissions.

A study (June 2008) by the International Energy Agency (IEA) showed that renewable
energy, and particularly wind energy, must dominate the electricity generation sector in a
sustainable energy future. The IEA has clearly acknowledged that wind power is now a
mainstream energy technology and that it must play a central role in combating climate
change.

The IEA report acknowledges that wind power, along with energy efficiency and fuel-
switching will play the major role in reducing emissions in the power sector in the next 10-
20 years, the critical period during which global emissions must peak and then begin to
decline if the worst effects of climate change are to be avoided.

Amongst the benefits of electricity generation from wind are considered to be its
contribution to environmental sustainability and displacement of imported fossil fuels. It is
anticipated that the Castlepook project will generate more than 100,000,000 kWh (units)
of electricity per annum.

Construction, maintenance and operation of the wind farm will also result in CO2
emissions. These include emissions from steel and cement production and quarrying as
well as from transport, erection, road building and maintenance. Such emissions are
similarly involved with constructing, maintaining and operating conventional electricity
plants, where particularly procurement of the energy source also needs to be taken into
account. A wind farm emits far less CO2 per unit energy from construction, maintenance
and operation than conventional plants.

Based on figures published by Sustainable Energy Authority of Ireland (SEAI), which was
formerly the Irish Energy Centre and was established by the Government in 2002 as
Ireland’s national energy agency, the electricity generated at Castlepook will lead typically
to an annual reduction in equivalent direct air emissions as shown in Table 9.2.

Table 9.2: Approximate Equivalent Annual Air Emissions

Carbon Dioxide (CO2) Sulphur Dioxide (SO2) Oxides of Nitrogen (NOx)

50,000 t 1,000 t 330t

The above uses the 2008 average carbon dioxide emission for the grid (average including
all generating technologies such as coal, gas, oil, peat, combined heat and power (CHP),
and wind).

The wind farm development will have a positive impact on air quality and climate.

In addition to its position regarding CO2, Ireland also has binding international
commitments to meet targets for emissions of air pollutants and for local and regional air
quality, including cuts in SO2 and NOx. Meeting these will require significant reductions in
emissions from electricity generation.
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There are continuing strong pressures for further reductions in these air emissions. The
development of renewable energy and, particularly wind energy with zero emissions, is
seen as an essential element in achieving these reductions while allowing continuing
economic expansion. Increased utilisation of renewable energy for electricity generation
forms part of the national response strategy in relation to climate change and is a central
feature in the strategy for greenhouse gas abatement.

Loss of Forestry

Carbon sequestration rates in forestry vary by tree species, soil type, regional climate,
topography and management practice. In the USA, representative annual carbon
sequestration rates are cited as being in the range 1.5 — 6.6 t of Carbon per hectare of
trees for afforestation, with a range of 0.7 — 5.3 t being cited for reforestation. In Ireland it
has been estimated that estimated that forests on average sequester approximately 3.3 t
of Carbon per hectare per year.

Some loss of forestry will result from the wind farm development with an associated loss
of carbon sequestration. However, the equivalent environmental benefit in avoided annual
air emissions that the wind farm at Castlepook will confer is calculated as being as more
than 5,500 ha of forestry. Clearly the loss of forest cover at Castlepook is inconsequential
in that context.

9.22 Air Quality

The potential for dust to be emitted depends on the type of construction activity being
carried out in conjunction with environmental factors including levels of rainfall, wind
speeds and wind direction. The potential for impact from dust depends on the distance to
potentially sensitive locations and whether the wind can carry the dust to these locations.

The primary air quality issue related to construction is dust potentially arising from the
following activities:

e Earth moving and excavation equipment including handling and storage of soils and
subsoil material.

e Extraction and the subsequent crushing of stone recovered from borrow pits for use
on access track construction.

e Transport and unloading of crushed stone around the site during road construction.

¢ Vehicle movement over hard dry surfaces on the site, particularly freshly laid access
tracks.

e Vehicle movement over surfaces off site contaminated by muddy materials brought off
the site.

The majority of any dust produced will be deposited close to the potential source and any
impacts from dust deposition will typically be within several hundred metres of the
construction area. All residences are at a significant distance and it unlikely that any will
be affected by dust or vibration from the site construction works.

Construction vehicles and machinery within the site and transport associated with delivery
of materials will also give rise to exhaust emissions during the construction phase. The
potential impact is not considered significant in the context of the extent of traffic
movements arising.
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There will be no impacts on ambient air quality during operation of the wind farm. The
wind farm will have no emissions to atmosphere and thus no adverse impact on general
air quality or climate.

It will have a beneficial effect in providing for energy without emissions of recognised
environmental pollutants.

9.3 MITIGATION

The potential for dust during construction depends on a number of factors, most notably
the prevalent weather conditions. While a need for significant active dust control during
construction is not foreseen, good practice site management measures will be
implemented as necessary and will include:

e Wheel wash facilities and use of mechanical road sweeper at the entrance from the
public road.

e Dust suppression by water spray on access tracks.

e Use of appropriately covered trucks during delivery of materials to the site.
e Control of vehicle speeds within the site.

e Use of ready-mixed concrete rather than on-site batching.

e Regular inspection of public roads outside the site for cleanliness and cleaning as
necessary.

The dust minimisation measures will be reviewed at regular intervals during the
construction phase to ensure the effectiveness of the procedures in place and to maintain
the goal of minimisation of dust through the use of best practise and procedures.

9.4 CONCLUSIONS

The proposed development will not result in significant adverse environmental impacts
and will make a positive contribution towards management of environmental emissions
from electricity generation.
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10. GEOLOGY & SOILS

10. 1 RECEIVING ENVIRONMENT

10.1.1 Background

The Geological Survey of Ireland (GSI) Sheet No. 21, Geology of Kerry-Cork, indicates
the site is underlain by Devonian sedimentary rocks represented by the Poulgrania
Sandstone Formation except along the eastern edge of the site where the older Devonian
Slievenamuck Conglomerate Formation is present. The Poulgrania Sandstone Formation
comprises red sandstone with lesser conglomerate, whereas the Slievenamuck
Conglomerate Formation comprises conglomerates and purple sandstones.

The bedrock geology is shown on Figure 10.1.

The rocks of the site lie towards the eastern end of a large east-west trending anticlinal
structure that is represented by the Churchtown Anticline to the west of the site.

The Teagasc soil data provided by the DCENR and GSI internet resource indicates that
the site is generally underlain by glacial till, except on steeper slopes and higher
elevations where soil is thin or absent. Areas of blanket peat are shown to be present to
the east of the site, but not within the site boundary. The soil distribution is presented on
Figure 10.2.

The GSI records of slope instability do not show any historic incidents within the site
footprint or in the surrounding areas. However, the presence of nearby blanket peat in
elevated terrain indicates that a potential risk from slope stability is present and will
require specialist geotechnical investigation and assessment of the site.

No mineral resources were identified at the site from the referenced sources.

The GSI Heritage Section has confirmed that there are no proposed geological heritage
sites within the site boundary.

10.1.2 Geotechnical Investigation

Investigation 2002 & 2004

An initial site investigation at Castlepook was carried out by ESB International in October
2002 with further investigation of the site being undertaken in February 2004. These
investigations included a general reconnaissance of Coillte tracks within the site as well
as a walkover survey reaching relevant locations within the site using a hand-held GPS
unit.

The general drainage network on the site was inspected, as were the slopes and general
drainage outside the site.

The initial walkover survey confirmed the general geological succession shown in Table
10.1 at the site.

Table 10.1: Geological Succession at the Site

Stratum Comment

Peaty topsoil Maximum depth of ‘soft’ ground is 300 mm
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Cohesive Soll Silts and clay, possible residual soils, depth varies up to 5m+.
Bedrock Red sandstone observed.

The rock is noted on the GSI website to be red sandstone of the Poulgrania
Sandstone Formation. The north eastern turbine locations may be on the
Slievenamuck Conglomerate Formation.

Investigation 2010

A further more detailed investigation was carried out in July 2010 by experienced
professional geotechnical staff. It had the following objectives:

e Assess geometry, construction make-up and condition of the existing Coillte tracks
within the site.

e Assess ground conditions at each turbine location and the substation location.

¢ Note different geological features characterising the proposed turbine and substation
locations, e.g. rock outcrops, water channels, steep slopes, etc..

e Assess the general drainage patterns in the area.

e Make observations on the possible risks of ground movement / landslides arising from
the proposed construction activities.

Turbine locations were surveyed using Irish Grid coordinates and a Garmin e-trex
handheld GPS unit with a positional accuracy of +/-10m was used to locate the positions
of the turbines and the Electrical Transformer Station. An Abney level, which records
slope angles to the nearest 1 degree, was used to measure slope angles at the site.

A trial pit was excavated close to every turbine location and at the substation location.
Representative photographs of site conditions are shown in Figures 10.3 — 10.6.

The trial pit excavations had the following objectives:
e Confirm the general geological succession.

¢ Note the characteristics of each material layer.

¢ Note the presence of groundwater.

e Measure shear strength of soils if possible.
The observations made at each location are recorded in Table 10.2 .

Table 10.2: Observations at Turbine Locations

Location Ground Conditions and Topography

Turbine T1 Top 0.2 m: peaty topsoil; 0.2 — 1.8 m: silty sand; 1.8 — 2.6 m: water ingress; >2.6
m: gravelly sand

Turbine in cleared forestry area
Gradient 5°; Sides of trial pit unstable

Turbine T2 Top 0.25 m: peaty topsoil; 0.25 — 2.1 m: sandy clay/ silt; 2.1 m: highly weathered
red sandstone

Turbine in felled forestry area
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Location Ground Conditions and Topography
Gradient ~ 5°; No groundwater

Turbine T3 Top 0.2 m: peaty topsoil; 0.2 — 0.65 m: sandy silt; 0.65 — 4.1 m: gravelly silt with
sandstone boulders up to 600 mm
Turbine in open grassland, no evidence of formalised drainage
Gradient ~ 5°

Turbine T4 Top 0.15 m: peaty topsoil; 0.15 — 0.4 m: silty clay; > 0.4 m: highly weathered red
sandstone
Turbine located in young forestry; Deep forest drains
Gradient ~ 5°; No groundwater

Turbine T5 Top 0.2 m: peaty topsoil; 0.2 — 0.5 m: sandy clay; 0.5 — 0.9 m: medium dense
silty sand; > 0.9 m: highly weathered red sandstone
Turbine in semi mature forestry area
Gradient < 5°

Turbine T6 Top 0.3 m: peaty topsoil; 0.3 — 0.7 m: gravelly silt; 0.7 — 5.0 m: gravelly clay
Turbine in young forestry area
Gradient ~ 5°; At 0.3 m depth water flowing strongly from cavity and at 0.7m
strong seepage

Turbine T7 Top 0.3 m: peaty topsoil; 0.3 — 2.2 m: sandy silt/ silty sand; > 2.2 m: highly

(Figure 10.3)

Turbine T8

Turbine T9

Turbine T10

Turbine T11
(Figure 10.4)

weathered red sandstone
Turbine in semi mature forestry area; Deep forest drains ~ 1 m
Gradient < 5°; No groundwater

Top 0.2 m: peaty topsoil; 0.2 — 0.75 m: gravelly clay; > 0.75 m: highly weathered
red sandstone

Turbine in mature forestry area
Gradient < 5°; No groundwater

Top 0.2 m: peaty topsoil ;0.2 — 1.2 m: silty gravelly sand; > 1.2 m: highly
weathered red sandstone

Turbine in cleared forestry area which has been replanted
Gradient ~ 5°; No groundwater

Top 0.25 m: peaty topsoil; 0.25 — 0.6 m: sandy gravelly clay; > 0.6 m: highly
weathered red sandstone

Turbine in mature forestry area at the bottom of steep gradient, no evidence of
formalised drainage

Upslope of turbine, gradient >10°; No groundwater

Top 0.1 m: peaty topsoil; 0.1 — 0.6 m: cobbly clay; 0.6 — 1.1 m: gravelly silt; > 1.1
m: highly weathered red sandstone

Turbine in semi mature forestry area

Gradient < 5°; No groundwater

Geology & Soils
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Location Ground Conditions and Topography

Turbine T12 Top 0.15 m: topsoil; 0.15 — 1.5 m: loose silty, gravelly sand; > 1.5 m: highly
weathered red sandstone

Turbine located in young forestry

Gradient < 5°; Seepage at floor of pit
Turbine T13 Top 0.2 m: peaty topsoil; 0.2 — 0.4 m: sandy clay/ silty sand; > 0.4 m: highly
(Figure 10.5) weathered red sandstone

Turbine located in cleared forestry

Gradient < 5°; No groundwater

Turbine T14 Top 0.25 m: topsoil; 0.25 — 0.6 m: gravelly clay; 0.6 — 1.3 m: sandy gravel; > 1.3
m: weathered red sandstone

Turbine in young forestry

Gradient < 5°; No groundwater

Substation - Top 0.2 m: peaty topsoil; 0.2 — 0.65 m: sandy clay/ gravelly silt; 0.65 — 2.3 m:
Location 1 saturated sandy silt; 2.3 — 3.2 m: sandy clay; 3.2 m+: highly weathered red
E-561291 / sandstone
N:616342 Located in semi-mature forestry; A lot of standing water in drains

(Figure 10.6) Gradient < 5°; Sides of trial pit unstable

Substation Top 0.2 m: peaty topsoil; 0.2 — 0.65 m: sandy clay/ silt; 0.65 — 4.4 m: sandy
Location 2 gravelly cobbly silt with saturated layer

E:561264 / Located in mature forestry

N:616409 Saturated layer at 1.3 — 1.8 m depth; Water standing in drains

The investigation concluded that there is shallow peaty topsoil at the site and that the
overburden materials immediately below ground level are firm to stiff silts and clays.

The site gradients are relatively low, with the exception of a few localised areas remote
from the proposed locations of the turbines and the Electrical Transformer Station. There
is no evidence of incipient peat instability or potential future peat instability that could be
triggered by wind farm construction activities.

There is formalised forestry drainage on the site.

The currently proposed turbine locations do not all correspond exactly with locations
previously investigated and assessed in the approved Castlepook Wind Farm. However,
investigations undertaken in 2010 indicate that depths of soft ground at new locations are
similar to those at previously surveyed locations.

The combined results of all investigations undertaken to date suggest a general
uniformity in ground conditions at the site with little overall variation.

10. 2 IMPACT OF THE DEVELOPMENT

The GSI was contacted in the course of the consultation process for the currently
approved Castlepook Wind Farm and it indicated that it had no comment to make on the
proposed development.
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10.2.1 Geology and Soils
The wind farm development will not impact significantly on the geology of the site.

In respect of soils, excavation works will be carried out to prepare the ground for the
construction of the required access tracks, hard standing areas for cranepads, turbine
bases and the Electrical Transformer Station. Where possible, soils sourced from
excavations on site will be temporarily stored and redistributed on site according to their
type, thereby eliminating the need to remove excavated material off site.

The limited amount of new access tracks will be constructed directly on the underlying
firm material. They will be constructed by excavating the existing overburden and placing
a layer of crushed stone fill.

Soils may be affected by localised excavation for turbine foundations and the drainage of
some small areas to allow construction of foundations and the new access tracks. Short-
term drainage of surrounding soils could occur, particularly if the soils are saturated.

The total volume of materials to be excavated for construction of the various components
of the development is estimated as shown in Table 10.3. Due to its shallowness,
excavations may require removal of bedrock in places. However, this is not considered to
be a significant negative impact due to the bedrock’s moderate strength and likely
moderate fracture / joint frequency. It is expected that any removal of bedrock will not
require blasting.

Table 10.3; Excavated Materials

Excavation Length (m) Width (m) Average Volume
Depth (m) (m3)
Construction Compound (4) 50 40 1.0 8,000
New Access Tracks 2,240 7 0.6 9,408
Upgraded Access Tracks 7,530 4 0.6 18,072
Turbine Hardstanding (14) 50 30 1.0 21,000
Turbine Bases (14) 20 20 2.0 11,200
Electrical Transformer Station 65 40 0.6 1,560
Total 69,240

Excavated widths for access tracks will allow for side slopes.

Each of the wind turbines will have a reinforced concrete foundation, which will be
approximately 15 m diameter in plan and will require excavation of soil, with provision of a
working area surrounding the foundation to allow placing of shuttering, etc,.

The Electrical Transformer Station, which will be approximately 55 m x 30 m in area, will
have the topsoil replaced with gravel or, in some areas, concrete.

At a total of approximately 70,000 m3, the volumes of materials to be excavated are not
significant in terms of earthworks operations. With a suitable operations plan, earthworks
can be undertaken safely and without long-term adverse impact on the receiving
environment.

Further to the above, some material for construction of access tracks may be excavated
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from borrow pits that will be developed within the site. The overall quantity of fill material
required is estimated as being approximately 65,000 m?3. It is currently envisaged that
there is a possibility of constructing borrow pits near the locations of turbines T10 and
T13, pending further investigations.

There are no significant impacts associated with this aspect of the development activity.
The material to be removed is abundant within the site and within the general area.

Excavated materials from within the site will be reused in general reinstatement. These
will include areas such as turbine bases and the temporary construction compound, etc..
Any surplus excavations will be used in reinstatement of the borrow pits.

10.2.2 Site Stability
Castlepook can be classified as a low risk site in geotechnical terms.

Site investigations have shown that only moderate depths of peat occur. Under certain
circumstances peat depth of more than 0.5 m coinciding with a slope of more than 5°
could indicate a potential risk of peat instability. There are no such instances at
Castlepook.

Despite the relevant conditions not arising at Castlepook, a peat slip hazard assessment
was undertaken for the various locations within the site. The assessment derives
amongst others from the guidance document’ developed by the Scottish Executive to
provide best practice information on the methods for identifying, mitigating and managing
peat slide hazards and their associated risks. This is now recognised as the industry
standard for best practice in assessing wind farm proposals.

The Scottish Guidelines recommend that peat stability assessments are not necessary
when peat depths are less than 0.5 m. As the peat depths measured in Castlepook are all
less than 0.5 m a peat stability assessment is not required. Nevertheless an assessment
has been carried out to provide reassurance.

Six different risk ratings outlining the risk of a peat slide occurring, as indicated in Table
10.4, were possible.

Table 10.4: Risk Ratings Table

Risk Score Risk Rating Without Construction Impact or Appropriate
Mitigation Measures
<40% Not applicable (N/A)
40 - 50% Negligible
51 - 60% Low
61 -70% Possible
71 -75% Very possible
> 75% Likely depending on construction impacts and without appropriate
mitigation measures

A sample turbine peat hazard assessment sheet is provided in Figure 10.7. A total of 15

" peat Landslide Hazard And Risk Assessments - Best Practice Guide for Proposed Electricity
Generation Developments
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risk factors were considered in estimating the risk ratings at each location and these
concerned issues related to the following:

e presence of peat e clay layer below the peat
e peat/ mineral soil transition e slope angle

o topography e hydrology

e vegetation e slide history

e land use e aerial photography

The results for each of the turbines and for the substation are presented in Table 10.5.

Table 10.5: Results of Preliminary Peat Hazard Assessment

Location Without Construction Impact With Construction Impact
Mitigation Measures Mitigation Measures

Risk Score (%) Risk Rating Risk Score (%) Risk Rating
T 49 Negligible <40 Not Applicable
T2 49 Negligible <40 Not Applicable
T3 49 Negligible <40 Not Applicable
T4 49 Negligible <40 Not Applicable
T5 40 Negligible <40 Not Applicable
T6 46 Negligible <40 Not Applicable
T7 47 Negligible <40 Not Applicable
T8 46 Negligible <40 Not Applicable
T9 47 Negligible <40 Not Applicable
T10 49 Negligible <40 Not Applicable
T11 42 Negligible <40 Not Applicable
T12 40 Negligible <40 Not Applicable
T13 47 Negligible <40 Not Applicable
T14 46 Negligible <40 Not Applicable
Substation 44 Negligible <40 Not Applicable

It is to be noted that in the above the Risk Score is a quantitative assessment and is not
an expression of the probability of a slip occurrence.

The results for all 14 turbines and the Electrical Transformer Station ranged from 40% to
49%, which is in the “negligible” risk rating range. The peat depth across the site is
shallow, generally less than 300 mm deep and this accounts for the relatively low risk
rating. The ratings reflect the peat depth, ground slopes and the proximity to
watercourses at each location.

The adjusted risk scores / ratings reflect the implementation of construction mitigation
measures.
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10.

There are no obvious topographical or geotechnical constraints to the safe development
of a wind farm at Castlepook. Separate site investigation will be undertaken at detailed
design stage to confirm foundation depths and design details for access tracks.

MITIGATION

10.3.1 Soils and Geology

Excavation will, to the extent possible, be carried out during dry weather to minimise the
potential for erosion and loss of habitat. Any organic material that is present will be
removed and stored separately from mineral material and it will be stored carefully for
reinstatement work within the site.

Appropriate site management measures will include:

e Construction vehicles will be restricted to track areas and spoil material to be used in
construction will be utilised immediately.

e Spoil storage areas will be limited to areas that are disturbed.

e Use of suitable excess material in construction of access tracks to prevent
contamination of the organic layers.

e Excess material will be cleared to an approved disposal site, should any arise.

e Temporary storage areas will be reinstated on completion of works to allow
regeneration of native flora.

e The proposed development will utilise existing contour features and natural gradients.

Standard pollution control measures will be employed during construction to prevent entry
into watercourses of drainage run-off with high suspended particulate loads.

10.3.2 Site Stability

In order to reduce the risk scores / ratings developed in the site stability analysis, impact
mitigation measures will be implemented during construction. These measures include:

e Full time supervision to be provided during excavation works.
e Spoil to be deposited only in designated repository areas.

e All roads/hardstandings to be constructed by excavation and replacement down to
sub-soil below peat.

e The extent of unsupported peat in excavation areas to be minimised.

e Excavations to be backfilled with rock fill on upslope side to 1 m of original peat
surface.

e Open drains to be excavated on downslope side of tracks / hardstandings to prevent
lateral movement of peat.

There will be continual observational review during ground engineering works, as is
standard practice on major civil engineering projects. This is a continuous, managed,
integrated process of design, construction control, monitoring and review that enables
previously defined modifications to be incorporated during construction as appropriate.

Arisings from turbine base excavations will only be stored on surfaces if it is
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10.

demonstrated by means of a slope stability assessment that adequate margin of safety, in
accordance with Code of Practice for Earthworks BS6031, exists against a potential slip
failure. Otherwise, specific repository areas, i.e. areas demonstrated to have an adequate
safety margin against slip failure under a certain external load, will be identified within the
site where excavated material can be stored.

Prior to commencement of the development a specialist site investigations contractor will
be engaged to undertake detailed fieldwork comprising measurement, and sampling and
testing. This will be aimed primarily at providing detailed information for design of turbine
foundations, but it will also provide input to an extensive Quantitative Risk Assessment
Risk Register that will be maintained for the duration of the construction phase.

There is sufficient evidence to indicate that the proposal can be safety constructed from a
geotechnical perspective, particularly in light of the following:

e The level of investigation that has already been completed at Castlepook fully meets
the advice in the DoEHLG’s Guidelines.

e The method of assessment that was applied is recognised as constituting industry
best practice.

(The report Landslides in Ireland by the Geological Survey of Ireland contains no specific
recommendations that are relevant to individual projects such as Castlepook.
Recommendations that were made for the inclusion of landslide hazard issues in the
planning process focused on Research and on National Guidance.)

CONCLUSIONS

The proposed development will not result in significant long-term adverse environmental
impacts.
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11.

WATER

11. 1

This Section of the EIS considers impacts relating to hydrology, hydrogeology and
surface water.

RECEIVING ENVIRONMENT

11.1.1 Surface Water Hydrology

The annual average rainfall at the site is approximately 1,040mm, which is not an
excessively high figure, being slightly below the average 1,200 mm for Ireland.

There are no lakes within the site.

The wind farm site is located in two adjacent surface water bodies, as shown in Figure
11.1. These are denoted IE_SW 18 1701 and IE_SW_18 2216 under the Water
Framework Directive system.

Surface water from the site is directed to minor streams that eventually join with the
Awbeg river, which is a tributary of the Blackwater river. North of the wind farm site, a 1°t
order river, the Castlepook river (18_1184) flows westwards for approximately 1.1 km,
then southwards alongside the bounds of the site. Another 1% order stream runs
southwards from the middle of the site and eventually joins the Bregoge river (18 _2216).
Both the Castlepook river and the Bregoge join the Awbeg river near Doneraile. A 1%
order stream (18_2211) flows through the site and eventually joins the Ogeen river, which
is also a tributary of the Awbeg river. The Awbeg river joins the Blackwater river
downstream of Castletownroche and eventually reaches the sea at Youghal, Co. Cork.

Low flows were considered in the context of Flow Duration Curves for the Castlepook
river and two 1% order streams running through the site. The estimated Flow Duration
Curve of the Castlepook river is presented in Figure 11.2 as an example. The Flow
Duration Curves indicate an average flow of about 136 I/s.

High flows were considered by examining the Met Eireann report on rainfall-depth-
frequency for various durations (http://www.met.ie/climate/dataproducts/Estimation-of-
Point-Rainfall-Frequencies TN61.pdf). The rainfall depth of 2-year return period is 43 mm
and of 100-year return period is approximately 110 mm. These apply for 1-day duration.

This indicates that standard drainage designs are applicable in this instance, where
rainfall / runoff is not excessive.

11.1.2 Hydrogeology

The site has complex local topography controlled by local valleys and gullies, but with a
general slope to the south. It is generally assumed that groundwater flow would mirror
topography, and locally flows are likely to be varied reflecting the topography, but overall
flow will be dominantly to the south.

The site soil is shown to be glacial till, which is generally anticipated to be cohesive, as
boulder clays, but due to its depositional environment and intrinsic variability in particle
size, may have granular horizons. Generally, cohesive glacial tills may be considered
impermeable, but the presence of granular horizons allows the development of perched
water tables of limited extent. Granular horizons in glacial tills are unlikely to represent
significant groundwater resources, but provide pathways for the movement of
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contaminants to surface waters or deeper bedrock groundwater bodies.

The rocks of the study area are sedimentary arenaceous and rudaceous rocks and the
sandstones are anticipated to be well cemented; it is anticipated that groundwater
movement and storage is primarily controlled by fracture but intergranular porosity will
also be of importance.

In the bedrock fracture zones may be associated with faulting, folding and other
geological structures that can lead to increased groundwater flows. The bedrock at the
site is within the influence of a regional scale fold structure and therefore fracture zones
may exist that provide zones of preferential flow. A crust of increased permeability is
generally found in the upper zone of the bedrock, due to weathering of the rock, although
this can be thin or absent for sedimentary rocks in post-glacial settings.

The GSI groundwater resource mapping, Figure 11.3, indicate that the groundwater
resource beneath the site is a locally important groundwater resource, productive in local
zones (LI). The GSI groundwater resource matrix is presented as Table 11.1.

Table 11.1: GS/I's Groundwater Vulnerability Rating Criteria

Vulnerability Hydrogeological Requirements Below the Point of Release of
Rating Contaminants
Subsoil Permeability and Thickness Unsaturated Karst
Zone Features
High Moderate Low
Extreme 0-3m 0-3m 0-3m 0-3m -
High >3 m 3-10m 3-5m >3 m N/A
Moderate N/A >10m 5-10m N/A N/A
Low N/A N/A >10 m N/A N/A

Groundwater vulnerability, as defined by the GSI, is the term used to represent the
intrinsic geological and hydrogeological characteristics that determine the ease with
which groundwater could be contaminated by human activities. The vulnerability of an
aquifer to contamination is influenced by the leaching characteristics of the topsoil, the
permeability of and thickness of the subsoil, the presence of an unsaturated zone, the
type of aquifer, and the amount and form of recharge. The travel times and attenuation
processes for contaminants released into the subsurface are strongly influenced by the
thickness and permeability of subsoil underlying the topsoil.

The GSI has completed preliminary evaluation of the vulnerability of groundwater in the
study area as shown in Figure11.4 using the matrix presented in Table 11.2.

This preliminary vulnerability has establish areas of extreme vulnerability (E and X), but
has yet to discriminate between areas of high to low vulnerability. Figure 11.4 shows
areas of extreme vulnerability, where the rock is at or near the surface, X, and where
there is less than 3 m thickness of soil, E, and areas of high to low vulnerability, HL. The
southeast corner of the site is shown to typically have soil less than 1 m thick, the north-
western half of the site is shown to typically have soil less than 3 m thick and the soil in
the south-eastern half of the site is typically greater than 3 m thick.
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Table 11.2: Matrix of Groundwater Protection Zones

Vulnerability Source Resource Protection
Rating Protection
Regionally Locally Poor Aquifers
Important Important
Inner  Outer Rk Rf/Rg Lm/Lg LI PI Pu

Extreme (E) SI/E SO/E Rk/E Rf/E Lm/E LI/E PI/E Pu/E
High (H) SI/H SO/H Rk/H Rf/H Lm/H LI/H PI/H Pu/H
Moderate (M) SI'M SO/M Rk/M Rf/M Lm/M LI/M PI/M Pu/M

Low (L) SI/L SO/L Rk/L Rf/L Lm/L LI/L PI/L Pu/L

o Rk = Major Aquifer, Regionally important LI = Minor Aquifer, Locally important,
limestone karst aquifer productive only in local zones

e Rg/Rg = Major Aquifer, Regionally important Pl = Poor Aquifer, productive only in local
fractured bedrock or sand/gravel aquifer zones

e Lm/Lg = Minor Aquifer, Locally important, Pu = Poor Aquifer, unproductive

moderately productive

The groundwater resource protection zonation for the site would be predominantly LI/E in
the northwest, LI/H-L in the southwest and LI/X in the southwest corner of the site. This
indicates that the vulnerability of groundwater is variable across the site, but might be
generalised to have higher vulnerability at higher elevations. The groundwater resource
would be sufficient to support domestic and agricultural abstractions, and more significant
abstractions in places. However, the GSI record no groundwater abstractions within the
site or nearby, perhaps primarily to the isolated and upland setting of the site.

11.1.3 Water Framework Directive (WFD) Status at Castlepook

The Castlepook site is located within the South West River Basin District (SWRBD) as
defined under the European Communities (Water Policy) Regulations, 2003. This is the
enabling legislation of the European Communities Water Framework Directive (Directive
2000/60/EC of the European Parliament and of the Council, establishing a framework for
Community action in the field of water policy). The SWRBD (Figure 11.5) covers a total
area of approximately 15,000 km? and extends across five counties, including Cork,
Kerry, Limerick, South Tipperary and Waterford as well as all of Cork City. A full
description of the river basin and its characteristics as well as the WFD objectives can be
found on www.wfdireland.ie and on www.shirbd.com.

The WFD rationalises and updates existing water legislation by setting common EU wide
objectives for water. It provides for a new, strengthened system for the protection and
improvement of water quality and dependent ecosystems. In brief, the legislation provides
for the protection of the status of all waters (surface and groundwater), the establishment
of “river basin districts” (RBDs), co-ordination of actions by all relevant public authorities
for water quality management in an RBD including cross-border RBDs, characterisation
of each RBD, establishment of environmental objectives and the development of
programmes of measures and river basin management plans (RBMP).

Cork County Council is the coordinating local authority for the SWRBD set out in the
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legislation.

The South West River Basin Management Plan (2009) establishes four core
environmental objectives to be achieved generally by 2015, as follows:

e  Prevent deterioration.
e Restore good status.
e Reduce chemical pollution.

e Achieve water related protected areas objectives.

These include the objective to maintain water status for High and Good status waters and
to restore all waters to at least Good status by 2015. The Surface Waters Environmental
Objectives Regulations, 2009 and the Groundwater Environmental Objectives
Regulations, 2010 give effect to the measures needed to achieve surface water and
groundwater environmental objectives established in RBMPs. The Regulations place a
legal obligation on public authorities to aim to achieve those objectives in the context of
their statutory functions.

The Biological Quality Rating (Q-Rating) is a pollution rating index, which has been
developed to measure the response of certain key macro invertebrate species or groups
to pollution, as outlined in Table 11.3.

Table 11.3: EPA Q-Rating System

Quality Rating Quality Class Pollution Status Condition
Q5, Q4-5, Q4 Class A Unpolluted Satisfactory
Q3-4 Class B Slightly Polluted Unsatisfactory
Q3, Q2-3 Class C Moderately Polluted Unsatisfactory
Q2, Q1-2, Q1 Class D Seriously Polluted Unsatisfactory

There are many biological quality monitoring sites on the Awbeg river and its tributaries
near the wind farm site. The two nearest EPA biological water quality (Q site) monitoring
points are located to the south of the site, as follows:

e Bridge at the confluence of the Bregoge river and the Castlepook river (Station
18B040100): The Q value at this location was rated as Q4 in 2009 but the EPA
classified the river water body (IE_SW_18 2216) as Moderate status in 2009 due to
its fish status.

e The Ogeen river at Labbavacun bridge (Station 180010400): The Q value at this
location was rated as Q4-5 in 2009 and in the same year the EPA classified the river
water body (IE_SW_18 1701) in which it is located as Good status, indicating both
good ecological and chemical status.

All monitoring locations on the Awbeg river downstream of the site are rated Q4, with a
decrease in Q value at Fermoy, of Q3 which was monitored in 2006.

The wind farm site is located in one groundwater body, denoted Ballyhoura
(IE_SW_G_010) ground water body. The EPA classed this water body as Good status in
20009.
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11. 2

IMPACT OF THE DEVELOPMENT

11.2.1 Surface Water Hydrology

The nature and extent of the development will involve local redirection of surface water
runoff at access tracks, peat repositories, turbine foundations, borrow-pits and at the
Electrical Transformer Station. A hydrological conceptual model for these locations is
outlined as follows, which highlights the potential for local impacts:

e Local poorly defined diffuse run-off occurs by saturated overland flow on the peat
surface and within the upper vegetated layer.

e Surface water flows through tension cracks, vertical incisions, and/or peat pipes which
discharge directly into the minor watercourses that are overgrown with scrub at
present.

e Infiltration occurs into ‘catotelm’ peat and flows within the peat mass (expected to be <
1% of total flow). This is expected to be minimal in comparison to overland flow.
Localised layering in the catotelm can increase horizontal permeability and allow
preferential flow paths to develop. This is illustrated in the trial pits reported in Table
10.2, where generally groundwater is absent. However, at turbine T6, at 0.3 m depth
water flowed strongly from a cavity and at 0.7 m strong seepage occurred.

e Flow through the shallow groundwater system will have short flow paths and relatively
rapid discharge to local streams or springs/seepages.

The potential impacts apply primarily during construction as the flow paths listed above
are interrupted or redirected. General disturbance of the vegetation cover during
construction has the potential for short-term generation of high suspended sediment
loads in watercourses draining the area. This potential for an increased sediment loading
will be short-term and will reduce as vegetation in disturbed areas re-establishes.
Potential impacts may also arise in respect of increased sediment loading resulting from
any dewatering of excavated areas. The potential impacts can be mitigated by careful
drainage design.

Increased surface water run-off will occur due to changes in landuse at Castlepook as a
result of improving the existing tracks, providing new access tracks, installing turbines
and associated drainage, and removal of some forestry. However, with the area occupied
by the physical development being a very small proportion of the total area of the lands
within which it is located (approximately 0.3%) alterations in the run-off will clearly be
insignificant and undetectable.

Proposed changes to the existing pattern of drainage will include improved road drainage,
stilling ponds and soakaways. Temporary sumps and silt traps during construction are
also likely. The purpose of this improved drainage is to stabilise ground conditions prior,
during and after construction, and to ensure there is no ponding of water and build-up of
pore pressure at localised points.

Foundation and track construction will produce an increase in run-off of approximately 10
I/s, which clearly is insignificant.

The historic large-scale planting of coniferous forestry at Castlepook has modified the
hydrology of the site. Further potential alteration could arise from tree felling, construction
of turbine foundations, access tracks and cranepads, and drainage infrastructure.

Water
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No new crossings of existing streams within the site are required.

The existing second rotation forest has not yet formed a full canopy in all areas and
therefore its removal in places will result in relatively little additional rainfall reaching the
surface and running off into local watercourses. The changes to the current felling plan at
Castlepook due to the wind farm are not considered significant in relation to the existing
overall forest plan.

11.2.2 Hydrogeology
Groundwater beneath the site will be unaffected by the wind farm.

Effluent from the single toilet in the normally unmanned Control Building within the
Electrical Transformer Station will be directed to a proprietary secondary treatment
system in conjunction with a soil polishing filter constructed from imported suitable soil (3
< T < 30). In order to limit the potential risk to groundwater and surface water, the existing
topsoil will be removed to a depth of 400 mm and the polishing filter will be constructed in
the form of a mound above this level.

Trees can reduce the soil moisture levels in the ground, being attributed to uptake of soil
moisture from roots, evapo-transpiration and interception of rainfall. In peatland areas,
where groundwater would generally be considered to be close to ground surface, some
depression of groundwater levels may be expected in areas under forest cover. Removal
of trees would be expected to lead to re-establishment of groundwater levels to pre-tree
planting levels, resulting in a rise in groundwater.

Due to the site’s elevation, significant groundwater seepage during excavation works is
not expected and significant dewatering of excavations will not be necessary.

The small volume of drainage arising from the roof of the Control Building within the
Electrical Transformer Station will be disposed of by percolation.

The drainage regime at the site is already a modified one with its natural hydrology having
been significantly altered by commercial forestry.

11.2.3 Water Quality

The Water Framework Directive objectives for river water bodies is as follows:
e Water body IE_SW_18 1701: Protect the status

e Water body IE_SW_18_2216: Restore status by the year 2021

In neither case should Castlepook Wind Farm contribute any additional significant
pressure to these waterbodies, nor cause any further deterioration in their existing status
classifications or of those further downstream.

The only measures proposed for these waterbodies in the WFD River Basin Management
Plan (specifically, in the Awbeg Action Plan and in the Blackwater Freshwater Pearl
Mussel draft plan) are potential sedimentation and eutrophication measures that arise
from forestry. The additional wind farm activities such as surface drainage at isolated
excavations are not of the same scale as forestry activities and will not impact
significantly. However, they will be undertaken in line with the forestry measures of the
River Basin Plan.

The draft Blackwater River Freshwater Pearl Mussel Plan lists a set of pressures on the
mussel habitat in the catchment, as follows: agriculture, on-site wastewater treatment,
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11. 3

forestry, physical modifications, abstractions, point sources, quarries and fords. The wind
farm will not interact with nor increase these pressures (the on-site wastewater system
will be a proprietary system located in a free-draining area and any potential sediment
from the borrow-pit and road drainage will be managed and mitigated). All of the
freshwater pearl mussel measures will be implemented on the project.

With regard to any potential for damage to fisheries, inadequate site preparation and
management during construction could result in impacts extending some significant
distance downstream. The main issue relates to the potential for the release of
suspended solids into headwaters and its greatest potential occurrence is after
earthworks during the construction phase or during the early stages of operation of the
site.

Salmonid fish are particularly sensitive to reductions in water quality and habitats can be
damaged by siltation from settlement of suspended solids. There can be a direct effect on
fish qills either through physical damage to the gill tissue or through clogging of the gills
with waterborne particulate matter. Indirect effects can occur as a result of siltation of
spawning areas which may have a long-term impact on stock levels. Similarly, nursery
habitats can become seriously infilirated with silt deposits, thereby reducing the habitat
quality and/or diversity and abundance of invertebrate food organisms.

Elevated levels of suspended solids in discharges could result from the following:

e Excavations associated with construction of access roads and turbine foundations
e Surface peat disturbance and subsequent erosion of the underlying soils

e Run-off from access roads

e Landslide resulting from slippage of access roads or excavated materials

The EC Freshwater Fish Directive (78/659/EEC) stipulates that the average concentration
of suspended solids in designated salmonid waters should not exceed 25 mg/l. However,
it is known that this figure is often exceeded naturally during flood conditions.

There are no significant new watercourse crossings required on site and thus no potential
exists to interfere directly with fish movements, if such existed within the boundary of the
site. Nonetheless, culverts will be installed in a way that will minimise the release of
suspended solids into the watercourse which could have impacts further downstream.

MITIGATION

Mitigation of impacts will require the removal of rainfall as efficiently as possible, and
maintenance of basic drainage ditch water levels at a minimum level of 300 mm below
ground level in peat areas, and a minimum of 200 mm in non-peat areas.

Upslope surface water runoff will be transferred across access tracks at regular intervals
via piped culverts. Disposal of this water can be by dispersion onto downstream
vegetation or outfall to local drainage ditches/streams, if available.

Surface water will be collected from access tracks, cranepads and turbine bases in
downslope drainage ditches and its water quality and surrounding sediments will be
managed by use of check dams, flow limiters, semi-natural vegetated swales and
settlement ponds prior to discharge.

Defined outfall drains will be required from the proposed spoil repository areas. Deep
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perimeter interceptor drains and groundwater pressure relief drains will also be required
in this area.

Flow velocities will be held below erosion thresholds to minimise scour and also to
minimise the potential for transfer of silt into downstream watercourses. Construction
activities in sensitive areas should be weather dependent and phased to avoid seasonal
variations in (heavy) rainfall.

Use of silt fences around temporary stockpile areas and around the perimeter of the peat
deposition areas will also limit the potential for sediment runoff from the site. Silt fences
can be removed from the spoil repository areas once vegetation growth is widespread
over the emplaced material.

Dedicated stilling ponds will be provided adjacent to the proposed borrow pit locations.
Emergency response controls will form part of the design and these may include check-
dams.

Standard construction practices to prevent water pollution will be observed throughout the
construction period. General site management measures will include:

e Areas that are stripped of earth and vegetation will be minimised.

e Where installed, roadside drains will be constructed with moderate gradients to
prevent scouring.

e Excavation close to drains will be avoided where possible.

e Silt traps will be installed and buffer zones will be maintained to prevent contaminated
drainage directly entering drains.

e Excavated soil and peat from construction works will be deposited in pre-arranged
locations where there is no danger of run-off into local drains.

e Settlement ponds and stilling basins will be provided for any dewatering of
excavations.

e Raw or uncured waste concrete will be disposed of by removal from the site.

e Particular care will be taken when working in the area of drains. Any spillages of fuels,
lubricants or oils close to an open drain will be immediately contained and the
contaminated soil will be removed from the area and disposed of properly.

e A drainage ditch will be installed around site compound(s) and drainage will be passed
through a trap and interceptor prior to discharge.

e Fuels and oils will be stored in a low permeability bunded area with provision of
adequate spill retention capacity.

The CIRIA (Construction Industry Research and Information Association) publication
C532: Control of water pollution from construction sites, Guidance for Consultants and
Contractors focuses on the potential sources of water pollution from within construction
sites and the effective methods of preventing its occurrence. The indicated environmental
good practice for the control of water pollution arising from construction activities will be
followed at Castlepook.

All of the freshwater pearl mussel measures contained in the Munster Blackwater
Freshwater Pearl Mussel Plan will be implemented on the project.
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In summary, the application of recognised best practice during construction to minimise
contamination of any run-off from the site will ensure that no major impacts occur.

11.3.1 Monitoring

Monitoring of suspended solids will be implemented prior to the commencement of site
works to establish baseline conditions.

It is planned that a monitoring programme be established during the construction period
to obtain regular measurements of suspended solids in the principal downgradient
drainage systems.

The monitoring procedure will involve duplicate sampling so that one sample can be
retained for further examination if necessary to determine the nature of any solid material
present.

CONCLUSIONS

Consideration of surface water hydrology of the development and the receiving
environment indicates that there is potential for local impacts during the construction
phase at isolated locations within the site. Standard mitigation drainage designs are
required so that no residual significant impacts will occur.

Only approximately 0.3% of the Coillte estate will be incorporated in the development, so
changes to runoff are not significant. While the removal of some mature forest results in
more rainfall reaching the surface and running off directly into local watercourses, the
known and possible changes to the current felling plan at Castlepook are not considered
significant in relation to changes to the overall forest plan.

Water
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12. ROADS & TRAFFIC

12. 1 RECEIVING ENVIRONMENT

12.

The locality has a network of roads that serves a rural community that is reliant mainly on
agriculture. The roads are thus used by this community for domestic and agricultural
purposes. Generally, there is a much lower density of roads and settlements within close
proximity of the site as compared to the wider area.

As would be expected, there is no specific traffic data from the NRA for the minor country
roads in the vicinity of the site.

Coillte and Cork County Council have agreed haulage routes that are clearly marked on
Coillte maps and are communicated to its haulage contractors. Poor county roads have
received funding from Coillte through the CLAR programme (targeted investment
programme in rural areas) to upgrade these roads prior to timber haulage commencing in
certain areas.

Access to the site involves leaving the N73 National Secondary Road (Mitchelstown —
Mallow) at Clogher Cross. From here, the route turns northwards following the L 1329-33
local road (Ballyguyroe Road) to Ballintlea Bridge. From here a left turn onto the L 5554-0
at the its junction with the L 1329-33 leads to Ballintlea South. From here Forest Gate
M13 provides entry to Coillte lands with forest roads providing direct access to the site.
(See Figure 12.1)

This means of access reflects representations by local residents following the grant of
permission for the currently approved Castlepook Wind Farm.

IMPACT OF THE DEVELOPMENT

Access requirements can be divided into three distinct phases, namely project
construction comprising assembly and erection, project operation comprising routine
inspection and maintenance, and project decommissioning.

12.2.1 Project Construction

Traffic associated with the construction phase essentially comprises three types, as
follows:

e Construction staff: There will be a small increase in movements of private cars and
vans at the beginning and end of each day as the workforce arrives at and departs
from the site.

e Deliveries of concrete and other materials: The total was calculated to give the number
of HCV movements to and from the site during the construction period.

e Exceptional loads: The total number was calculated on the basis of the installation of
14 turbines.

The vehicles requiring access during the civil engineering and earthworks phase will
include tracked excavators, dump trucks, fixed or articulated haulage trucks and mobile
cranes. Commercial traffic movements are likely to be spread throughout the working
day.
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Construction Materials and Haulage

Road Construction /Upgrade & Turbine Hardstands

Crushed stone fill material will be required for construction of additional access tracks and
cranepads within the site. The total requirement is conservatively estimated at
approximately 65,000 m3. It is envisaged that the majority of this will be sourced from
within the development area and a significant quantity of suitable material will be available
from excavations of turbine foundations. In consideration of a worst case scenario,
approximately 3,000 deliveries are assumed.

The general area is well served by suitable sources of these materials.

Concrete & Reinforcement

The major requirement for ready mixed concrete will be for construction of the 14 turbine
bases. This will be sourced from a local ready mixed concrete supplier and up to three
concrete pumps will be employed in placing this concrete. Concrete will also be required
for the Electrical Transformer Station and for the Control Building within it. Miscellaneous
other requirements will also arise.

Concrete and associated steel reinforcement will entail up to approximately 700
deliveries. This includes an allowance of 25% over calculated deliveries for turbine
foundation to cover miscellaneous uses within the site.

The general area is well served by suitable sources of these materials.

Sand Backfilling

Power and control cabling within the site will be laid in cable trenches, which generally
follow the edge of the site access tracks and will be installed in conjunction with the
tracks. Trenches will be backfilled with sand.

Total requirements for sand backfilling are expected to amount to approximately 5,000
m?, being the equivalent of about 500 loads.

Building Materials & Electrical Equipment

Miscellaneous building materials will be required for the construction of the wind farm,
notably blockwork, shuttering, etc. for the Control Building.

Miscellaneous electrical equipment such as transformers and switchgear will be needed
in the Electrical Transformer Station and electrical cabling will be required for the
underground connection of individual turbines to the substation.

Deliveries of miscellaneous other items will also arise and a total of about 250 additional
deliveries is assumed.

Turbines

It is expected that delivery of each turbine will involve about 10 loads using articulated
haulage trucks. Deliveries will comprise towers (3), blades (3), nacelle (2), hub (1) and
small parts (1). The total number of loads involved in turbine deliveries will thus be
approximately 140. The likely approximate composition of the significant components is
presented in Table 12.1.
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Table 12.1: Summary of Turbine Component Details

Component Weight (t) Dimension (m)

Base tower 50t 13.3 m x 4.2m diameter
3rd Section 451 20.3 m x 3.8m diameter
2nd section 30t 20.5 m x 3.3m diameter
Top section 30t 23.2 m x 2.7m diameter

Nacelle 60-80 t 10mx3.0mx3.75m
Blades (3) 6t 44 m x 3.5 m at Root

Cranes

It will be a matter for the contractor, selected on the basis of open competitive tendering,
to determine the number and type of cranes that will be employed on the site for turbine
erection. However, based on experience in the construction of other wind farm, it is
envisaged that a heavy lifting capacity (approximately 1,000 t) main crane and a smaller
capacity (approximately 350 t) crane will work in tandem. It is likely that two smaller
cranes will be engaged in assembly of the heavy lifting capacity main crane.

Summary of Traffic Movements

On the basis of the above, the total number of heavy vehicle movements involved in the
construction of the wind farm has been calculated and is as shown in Table 12.2.

Table 12.2: Construction Traffic

Material Stone Fill Concrete & Sand Turbines Misc. Total
Steel
Loads 3,000 700 500 140 250 4,590

12.2.2 Assessment of Impact

The total number of heavy traffic movements to the site will be approximately 9,200. Over
a 12-month construction period the additional average daily traffic is less than 20 HCVs or
40 traffic movements when allowance is made for the return of empty vehicles.

There will be no effects thereafter, but the following inevitable short-term effects, which
will be temporary and short lived, will arise during construction:

e While the calculated level of additional traffic is evidently low, some inconvenience to
other road users will be created. However, the low level of current use of the roads
surrounding the site means that only a limited number of existing road users will be
impacted.

e The increased vehicle movements will lead to a degree of increased traffic noise at
residences situated on the delivery routes. This will primarily result from increases in
use by conventional HCVs carrying concrete and stone (if this arises) as opposed to
the exceptional load traffic.

Averaging the total vehicle movements over the full construction period may not produce
a realistic pattern of road usage. Rather than occurring uniformly throughout the
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construction period, traffic movements will likely peak on a number of occasions. These
will be when access tracks are under construction, if crushed stone is sourced externally
rather than from within the site, and later on the 14 non-consecutive days on which
concrete for turbine foundations will be delivered.

Each turbine foundation will involve 35 - 40 deliveries or up to 80 vehicle movements and
traffic during delivery of crushed stone may be double average volumes.

For most of the construction period the number of truck movements per day will be
considerably less than the maximum assessed above. Traffic will peak on a number of
occasions during the construction period and no long-term impacts will be created.

12.2.3 Assessment of Potential Traffic Routes

The assessment of a suitable delivery route for wind turbine components involves the
following:

e Identification of suitable port facilities — principally the availability of off-loading
equipment and sizeable laydown area.

e Assessment of the delivery route from port to site entrance in relation to vertical and
horizontal road alignment.

e Assessment of the delivery route from port to site entrance in relation to road (and
bridge / culvert) strength and running width.

The project is currently at a stage where the contracts for the supply of materials and for
construction of the project are not yet in place. In accordance with EU procurement rules
for utilities, the contract to supply and construct the wind farm will be open to international
competition. It will be a matter for the chosen contractor to determine the most suitable
haulage route to the site. In such circumstances, definitive details with regard to the
proposed haulage route for heavy vehicles cannot be provided at this time. However, a
report was commissioned from Exceptional Load Services, a company engaged in
managing road transport of unusual deliveries. The most suitable route to the site was
determined as follows:

e N73 from Mitchelstown — Waterdyke — Turn right for Graig Upper — Turn right onto
local road — turn left for Ballintlea Bridge and Ballintlea South — Turn right into forestry
at Gate M13 — Follow forest track to exit at Gate M14. Turn right to site entrance at
New Fields

A number of critical areas along this route are identified as requiring improvements to
facilitate passage of long vehicles, but the report concluded that, overall, any road
modifications are slight and do involve any houses, structures or trees.

Delivery of wind turbine components will use special transporter vehicles with rear wheel
steering to assist safe transportation and manoeuvrability on the roads. Delivery of
components of the nacelle is likely to involve the heaviest loads with delivery of turbine
blades being the longest loads. Trucks used in deliveries of stone and concrete will be
regular road going vehicles having no special constraints in relation to width or alignment.

However, it is recognised that public roads will be affected by these deliveries. For the
delivery route from quarry (if used) or concrete source to the site entrance a pre-
construction assessment of conditions will focus on road strength and in particular on the
quality of the running surface.
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This is likely to include the following:

e Pavement Condition Index (PCI) Survey: A visual inspection, incorporating a video
survey of the access roads is normally conducted prior to movement of construction
traffic to record road conditions.

e Alignment and Width Survey: A full width and road alignment survey is conducted by
an appropriately qualified transport company, in conjunction with both the turbine
manufacturer and the site project engineer. Prior to delivery it would also be standard
practice to complete a dry run with an unladen tractor and extendable trailer unit.

e Structural Survey (Falling Weight Deflection): A full structural survey may be
undertaken over any sections of road which appear particularly weak or liable to
subside.

The results of these surveys will form the basis for any works necessary for widening and
strengthening of roads prior to commencement of haulage to the site.

Any local road improvements, albeit that they will be limited in extent, will ultimately
benefit the local population and represent an important investment in local infrastructure.
The safety of the local road network will also be improved.

12.2.4 Project Operation
Wind Farm Maintenance

Wind farms are designed to operate largely unattended and during the operational phase
the wind farm will normally be unmanned. Each turbine will have its own in-built
supervision and control system that will be capable of starting the turbine, monitoring its
operation and shutting down the turbine in the case of fault conditions.

Supervisory operational and monitoring activities will be carried out remotely with the aid
of computers connected via a telephone modem link.

Visits will be necessary to carry out routine inspection and preventive maintenance. A
light vehicle will be required for routine access, occurring about once weekly, and in the
event of any unscheduled fault conditions. In the unlikely event of a major component
failure, a mobile crane will be required on site.

Road Safety

By their very nature wind turbines are significant features in the landscape and the
turbines at Castlepook will be visible intermittently from local roads. It is acknowledged
that moving turbine blades may draw the eye of any motorists and any such distraction
could be considered a potential safety hazard. However, there is no evidence from
Ireland or elsewhere to indicate that wind turbine towers or moving wind turbine blades
endanger public safety by reason of traffic hazard.

Fast moving objects in the field of view or on the horizon are much more likely to cause
distraction to motorists than wind turbine blades. These move slowly and steadily, rotating
at a speed of one revolution every 3 — 5 seconds. Instances of fast moving objects
include views from the public road of aircraft take-offs and landings at airports; trains
crossing roads at bridges or running on tracks parallel to roadways; traffic crossing road
overbridges and on parallel, higher, lower or crossing roads at sophisticated motorway
interchanges. Horses and other animals are also liable to move quickly in the field of
view. There is no indication that such phenomena impact adversely on road safety.
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12.

There is no recorded instance where the presence of a wind turbine in the field of vision
was cited as a contributory factor in a road accident. Nor is there any recorded instance
where the presence of a wind turbine in the field of vision was cited as having a negative
impact on road safety.

Any local road improvements that are necessary for delivery of wind turbine components
will improve overall road safety in the long term.

12.2.5 Project Decommissioning

Short-term effects will arise during decommissioning. The low level of current use of the
road accessing the site means that only a limited number of existing road users will be
impacted. Any impact that does arise will be temporary and short lived.

Vehicle movements over the decommissioning period will be much less than those of the
construction period, given that the major elements of traffic movements involving stone
and concrete deliveries will not arise.

The dismantling of the wind turbines will involve the use of mobile cranes and their
removal will entail a similar number of loads to turbine delivery during construction.
Alternatively, turbine blades, for example, may be cut into shorter sections before being
loaded onto conventional flatbed trucks.

MITIGATION

Following the grant of planning permission for the currently approved Castlepook Wind
Farm, local residents made representation to the developers regarding the method of site
access. As a result, in this proposal access to the site has been modified from that in the
approved development.

A number of mitigation measures are implicit within the design:

e Maximising the use of existing on-site tracks to minimise the extent of the new build
requirement, thereby minimising materials requirements.

e Maximising use of onsite resources (particularly stone for construction of access
tracks) to minimise the requirement for importing materials.

General Construction Traffic

It is proposed that a joint condition survey of public roads be carried out with Cork County
Council prior to commencement of the project. This will form the basis for agreeing:

e Local road improvements in the vicinity of the site to minimise impacts on other road
users.

e Any remedial works that may be necessary following completion of the construction.

The surface of the public roads will be maintained for the duration of the works. The
condition of the road will be inspected weekly throughout the construction period to check
that it is in a safe and passable condition. Where necessary, potholes, ruts, etc will be
filled in and the surface made good.

Liaison will be maintained with the residents along local access routes and they will be
advised of any particularly busy periods.
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Traffic Management Plan

A number of measures are proposed to ensure road safety and to minimise
inconvenience to other road users. A Traffic Management Plan will be agreed with Cork
County Council’'s Roads / Engineering Departments prior to commencement of works and
this will include the following specific mitigation measures:

Construction and delivery vehicles will be instructed to use only the approved and
agreed means of access and movement of construction vehicles will be restricted to
these designated routes.

Appropriate vehicles will be used to minimise environmental impacts from transporting
construction materials, for example the use of dust covers on trucks carrying dust
producing material.

Warning signs will be installed at appropriate locations.

Temporary traffic lights and/or road or lane closures will be provided as required to
ensure traffic safety.

Parking of site vehicles on the public highway will not be permitted.

A road sweeper and/or wheel washing facilities will be utilised to clean the public
roads of any mud that may be introduced from the site roads.

All vehicles will be properly serviced and maintained to avoid any leaks or spillage of
oil, petrol or diesel. All scheduled maintenance will be carried out off site.

Delivery of Wind Turbine Components

With regard to deliveries of turbine components, the appropriate authorities will be notified
of the movement of long and abnormal loads. Appropriate traffic management measures
will be agreed in advance and it is expected that these will include the following.

Placing warning notices to advise other road users of the presence of slow moving
vehicles.

Using lead warning vehicles and using police escorts where required.

Undertaking deliveries at times that minimise the impact on other road users and
resting in safe lay-bys to reduce any traffic congestion.

Closing extendable transporter vehicles on return journeys.

12. 4 CONCLUSIONS

An impact will arise during the construction period but none thereafter.
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13. FORESTRY

13. 1 RECEIVING ENVIRONMENT
Background

The forestry at Castlepook, like all of Coillte's forests, is being managed under the
principles of sustainable forest management and is certified by the Forest Stewardship
Council (FSC), which along with the Programme for the Endorsement of Forest
Certification Schemes (PEFC)is one of Europe’s two most active forest certification
schemes. FSC is an international, non-profit association whose membership includes
environmental and social groups and progressive forestry and retail companies working in
partnership to improve forest management. Coillte has maintained FSC certification of all
its forest lands since 2001.

Sustainable forest management principles ensure economic, social and environmental
sustainability in the day to day management of forests.

Coillte has committed itself publicly to complying with the FSC principles and criteria and
is an active participant in the Irish forest certification initiative which aims to develop an
FSC national standard for Ireland. The specific commitment given by Coillte is as follows:

Coillte has adopted Responsible Forest Management (RFM) as the guiding principle by
which it manages its forests now and in the future. In practising RFM it will:

e Develop its forests in a way that is both environmentally sensitive, socially beneficial
and economically sustainable.

e Choose to independently verify that RFM is being practiced in its forests through the
Forest Certification Process.

e Undertake to work, with its stakeholders, towards full compliance with Irish Forestry
standards.

e Comply with applicable legal requirements and the FSC's International Principles and
Criteria as embodied in the FSC Irish Forestry Standard.

e Strive to achieve full compliance with the Standard at the earliest possible date with
the resources available.

e Abide by the Forest Service Code of Best Forest Practice and related guidelines on
Archaeology, Fisheries, Landscape, Biodiversity among others.

e Strive for continuous improvement of forestry practices.

Coillte demonstrates its commitment to responsible forest management throughout its
estate, which now offers the following:

e Approximately 15% (88,000 ha) of Coillte’s estate managed with biodiversity as the
primary objective.

e Over 2,000 km of walking and cycling trails across some of the most beautiful Irish
landscape.

e More than 150 recreation sites and 10 forest parks maintained by the company.
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e Habitat restoration projects (blanket bog, raised bog and priority woodland - EU LIFE
co-funded projects, more than 3,000 ha of SAC successfully restored to date).

Local Context

The site lies within Coillte’s Ballyhoura forest, which is separated from Kilfinnane forest by
the Cork / Limerick county border. The forest consists mainly of the Ballyhoura Mountains
range with a few smaller outlier properties, with a total forest area of 4,443 ha. Whilst the
majority of the forest is contained within one large block, this can be divided into six main
areas, namely Ballinaboola, Stream Hill, Carker, Castlepook, Ballintlea and Graig.

Plantation forestry as it is known today has a relatively short history in this part of
northeast Cork and southeast Limerick. The origins of large-scale afforestation in the area
were conceived in the programme for afforestation adopted by the government in 1948.
This programme set an annual planting target of 10,000 ha. This programme began to
take affect with large-scale planting in Streamhill / Carker Mountain areas of the
Ballyhoura Mountains in the late-1950s and early-1960s. The absence of rock outcrops
and very steep slopes make these areas more workable from a forestry viewpoint.

These are primarily young plantations located in upland areas. The lower slopes
generally comprise the most diverse species range (Sitka spruce, Japanese Larch, Scots
pine, Douglas fir, western red cedar, lodgepole pine, Oak, ash, sycamore , birch and
alder). The choice of species selection is greatly reduced on the higher slopes due to
elevation and nutrient deficient podzolic soil types, with Sitka spruce, Japanese Larch and
lodgepole pine making up the majority of the species. These species are planted as
mixtures whereby one species acts as a nurse species for the other. This has the effect of
creating better growth and also reduces the need for fertilizer application. Birch and Alder
are present on the riparian zones.

Coillte's estate is managed on a multi-objective basis, where an attempt is made to
balance the pursuit of economic returns, environmental protection and enhancement and
social returns like landscape protection and employment. Rather than attempting to
achieve a perfect balance on every site, it is recognised that some sites have a greater
potential than others in pursuing different objectives. To this end, a principal objective is
nominated for each site. This categorisation for this forest is outlined in Table 13.1.

Table 13.1: Management Objectives for Ballyhoura Forest

Management Objective Biodiversity sub-objective Area (ha)
Biodiversity Buffer zone (general) 142
Habitat enhancement 31
Habitat protection 199
Habitat restoration 57
Non-forest commercial 40
Timber production 3,974
Total 4,443

Whilst timber production is the primary objectives, almost 10% of the forest has
biodiversity as its primary management objective.

The wind farm development utilises much of the existing infrastructure of the site and is
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selected to be developed in an area managed for timber production rather than
biodiversity. The turbine layout seeks to maximise use of the existing forestry tracks.

A unique feature of Ballyhoura forest is a Mass Rock, where a mass is held annually in
June.

Impact of Trees

The presence of trees has a number of effects on wind turbine performance and none of
these are positive.

e The fact that trees sway in the wind indicates that they are absorbing energy from the
wind, energy that could otherwise be available for turbine operation.

e Where wind turbines are sited in mature forestry and where the canopy is closed, the
canopy height creates a false ground level that effectively reduces the hub height of
the turbine by the height of the trees. For a 80 m high turbine tower, as proposed at
Castlepook, in a mature forest this could amount to a hub height reduction of some 15
m or almost 20%. There is a consequent reduction in energy yield.

e The above effect is compounded by the fact that the surface of the tree canopy is not
smooth or uniform, leading to increased roughness. The result of this is a thicker
boundary layer of disturbed airflow over the canopy than would otherwise occur over
more open ground (such as grass or moorland).

e On sites where coups are not all clear felled at the same time, as is the case in most
Irish commercial forests, the coup edges can create substantial edge effects with large
wind eddies and even reverse circulations. These can both create larger still boundary
layers and also induce turbulence. These can affect both turbine yield and blade and
power train life.

IMPACT OF THE DEVELOPMENT
Loss of Forestry

Provision of turbine access within the forest will necessitate improvement of existing
access tracks and development of a relatively short length of additional access tracks.

Existing tracks within the site are of varying width with clear width between tree lines
being a minimum about 10 m and in many cases being much more. The requirement for
tracks in connection with the construction of the wind farm will be a minimum width of 5 m
at the top of the road surface with side slopes on either side being at gradients of 1
vertical to 2 horizontal down to formation level. Where this is not already available, an
overall clear width of 15 m between tree lines will be developed.

The existing access tracks will also require a cambered top surface to assist the drainage
of rainwater to either side of it. Drainage trenches will be installed or repaired on one or
both sides of the access track as necessary. Overall requirements are as follows:

e Existing access tracks to be upgraded: 7,530 m

e Additional access tracks to be provided: 2,240 m

The provision of foundations and cranepads will require tree clearance of areas at each
turbine and the Electrical Transformer Station will also require tree clearance.
Furthermore, clearance of an area for a distance of approximately 55 m is required at
each anemometer.
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On the basis of a conservative assumption that all areas occupied by the development
will require removal of trees, the loss of forestry arising from the above is estimated as
being a total of approximately 16.5 ha. It comprises the following:

e Access tracks: (7,530 mx5m) + (2,240 mx 15 m)=7.13 ha
e Turbines: 14 x (100 m x 50 m) = 7.00 ha
e Electrical Transformer Station: 75 m x 60 m = 0.45 ha

e Anemometers: 2 x (T x 55 m x 55 m) = 1.90 ha

Additionally, some forestry may be lost where borrow pits will be developed. This overall
loss is evidently of minimal significance in the context of almost 4,000 ha of forestry in
timber production at Castlepook.

It will be necessary to seek felling licence approval from the Forest Service, Department
of Agriculture, Fisheries and Food prior to construction for these works.

The various wind turbine manufacturers have different requirements in respect of forestry
clearance and this relates to commercial considerations including equipment performance
warranties. It will be a matter for the chosen turbine supplier to determine exact felling
requirements at Castlepook.

Felling options usually relate to either keyholing where a small cleared area is felled and
kept clear whilst not disturbing the remaining forestry, or clear fell to a given distance
away from each turbine. With clear felling, the distance over which tree felling may be
undertaken depends on the local topography and the site’s general wind resource. For
example, emphasis may be placed on greater clear fell in the prevailing wind direction.

From the perspectives of energy yield and turbine life span, the preferred option may be
to clear fell. A significant consideration is the expected height of the trees over the lifetime
of the wind farm project. Additionally, clear fell is not always possible because of various
constraints that may include habitat management or commercial considerations.

The extent of tree felling undertaken at Castlepook will be the minimum necessary to
construct the turbines and associated infrastructure and to implement the Habitat
Management Plan (see Section 7 - Ecology).

Site Impacts

For mature timber on moderately sloping ground, the harvesting method employed for
any clear felling programme would be expected, in the main, to comprise machine
harvesting and extraction by wheeled forwarder.

Felling of forestry has the potential for a number of impacts:

Loss (or Change) of Habitat - The effects on loss or change of habitat are considered in
Section 7 - Ecology. However, the following observations are made:

e The trees at the site are a commercial crop whose lifecycle comprises felling and
replanting for commercial use. Premature felling of areas is a temporal change, rather
than a fundamental change of use.

e The total area removed from existing land use within the forestry will be a small
proportion of the available forestry habitat in the vicinity of the site and in the region.

Noise Disturbance During Felling - Areas that may be identified to be cleared of trees
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will be at a significant distance from the nearest properties. Noise disturbance that may
arise is not considered to be a significant issue, given that it will be temporary and short
lived. Additionally, it will occur only during daytime.

Increase of Extraction Road Traffic - The felling of trees would require timber lorries to
remove the timber off site. The volume of additional traffic is likely to be low and the
increase on that arising from any existing felling plans is likely to be minimal and the
impacts insignificant. It is noted that in reality these are not additional traffic movements,
since they would have taken place in any event, albeit at another time.

Increased Soil or Wood Waste Entering Watercourses - Issues relating to potential
water pollution from construction activities are dealt with in Section 7 — Ecology and
Section 11 — Water. The risk of soils and wood waste entering watercourses arising
during wind farm development is no different to that arising from the regular harvesting of
these crops. Provided the appropriate guidelines are employed and their use enforced
during extraction, there should be no additional problems associated with any felling that
may take place.

Change in Local Hydrology - Mature forest has a high evapotranspiration rate due to
interception of rainfall by the forest canopy, increased evaporation due to roughness of
the canopy and transpiration losses due to the deep root system. The removal of mature
forest results in more rainfall reaching the surface and running off directly into local
watercourses, thereby causing both increased soil erosion and high sediment loadings
within those watercourses. This leads to reduced flow capacity, creates the potential for
sediment blockages and increases the consequential risk of flooding. Deposition of
coarse woody debris from the mechanised felling into these channels can also have
major effects on channel geomorphology and maximum flow rates.

Given the limited amount of mature forest that will or could potentially be removed, any
changes to local hydrology due to any felling that may take place are likely to be
extremely small.

The known and possible changes to the current felling plan at Castlepook are not
considered significant in relation to changes to the overall forest plan.

MITIGATION

The maximum use possible has been made of existing forest tracks, thereby minimising
the areas of forestry that will be lost in the construction of access tracks.

Although the changes in felling and replanting plans are considered not to be significant,
a number of steps will be taken to minimise any potential adverse impacts, including:

e Felling and extraction of timber will, as far as possible, be undertaken at the same time
as currently licensed extraction activities in order to minimise traffic and noise
disturbance.

e Felling and extraction of timber will only be permitted by experienced and fully trained
operators.

e To the extent possible, tree felling requirements will be undertaken outside of the bird
breeding season. If this not possible, a targeted ornithological survey will be
undertaken in the specified area to avoid nest damage and disturbance.

e Physical exclusion techniques will be employed where deemed necessary by the
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designated site ornithologist to prevent colonisation of potential nest site areas prior to
forest extraction and construction.

e Brash will be bundled and transported off site to avoid release of nutrients arising from
its decay.

All construction of forest tracks, including the creation of buffer zones and roadside
drainage, will take into consideration the appropriate edition of the following
specifications, which have been developed by the Forest Service:

e Forestry and Water Quality Guidelines
e Forest Harvesting and Environmental Guidelines.

CONCLUSIONS

With the implementation of the mitigation measures as outlined and since the level of
additional tree extraction is considered insignificant, no significant residual impacts are
expected.
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14. MATERIAL ASSETS

14. 1 TOURISM & AMENITY

14.1.1 Receiving Environment
General

Tourism is considered as being of vital importance to the national economy and is now
regarded as one of the greatest potential wealth creators and employers at national level.
Its importance is enhanced by the employment it can generate in areas that lack
opportunity for other kinds of development. Tourism increased rapidly in Ireland in the
past decade as indicated by the numbers of overseas visitors to Ireland, as shown in
Table 14.1. A recent decline in numbers is mainly attributed to by the global economic
downturn and an unfavourable exchange rates with the euro.

Table 14.1: Overseas Visits (Thousands) to Ireland

Year 2002 2003 2004 2005 2006 2007 2008 2009

Number 6,065 6,369 6,574 6,977 7,709 8,012 7,839 6,927

In 2009, out-of-state tourist expenditure, including spending by visitors from Northern
Ireland, amounted to €3.4 billion. With a further €0.5 billion spent by overseas visitors on
fares to Irish carriers, total foreign exchange earnings were €3.9 billion. Domestic tourism
expenditure amounted to €1.4 billion making tourism in total a €5.3 billion industry in 2009
and probably Ireland’s most important indigenous industry.

The official count by the Central Statistics Office (CSO) of direct employment in
‘Accommodation and food service activities’, a category which includes hotels,
restaurants, bars, canteens and catering, was 123,300 in 2009 (6.4% of total
employment). Drawing on an alternative approach, an estimate of all jobs in the tourism
and hospitality industry based on a Failte Ireland survey of businesses (full-time, part-
time, seasonal / casual and not confined to ‘main’ job) indicates total employment in the
sector at approximately 190,000. This estimate includes an additional category of tourism
services and attractions which is not covered by the CSO.

Further potential is anticipated and tourism is a priority sector for development by the
Government. Maximising the potential of the tourism section and economic diversification
are recognised as critical in helping to achieve the critical mass of population in rural
areas that have been suffering from population decline.

Co. Cork has been an important destination and service centre for tourism for many
years. The industry has become a significant source of employment and attracts
substantial spending power from outside to the county. It is in the more remote areas of
the county that the industry plays a vital economic role.

The county has a well-developed tourism infrastructures and has significant resources in
the form of Cork Airport and Ringaskiddy Ferry Port, which act as key gateways to the
region. The county is well endowed in terms of the quality of its landscape, its physical
cultural heritage and recreational resources. The quality of the open countryside is an
important part of the attraction of the area to tourism.
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Co. Cork has a number of key tourist attractions of national importance, including Fota
Wildlife Park and Blarney Castle, both of which feature in the top ten fee-charging
attractions in Ireland in terms of visitor numbers. Other attractions include Bantry, Kinsale
(including Charles Fort), Gougane Barra, Mitchelstown Caves, Mizen Head, Schull
Harbour and Dursey Island.

Six areas of Strategic Tourism Potential have been identified and these clusters of tourist
activity each have unique attractions. One such area is as follows:

e The Galtee Mountains and the Ballyhoura Area - a centre for walking, cycling and
adventure related activities.

Countryside recreation is a growing area of leisure activity that is important for the chance
to escape the routines of life, to enjoy the peace and tranquillity of the countryside, to get
fit and to get close to nature. It is also of increasing economic value to individuals, host
communities and society at large, especially at a time when rural areas are under severe
pressure through diminishing agricultural returns and the collapse of traditional activities.

The term countryside recreation covers a myriad of activities from the general leisure
activities such as walking, cycling and horse riding to active outdoor sports such as rock
climbing, canoeing and orienteering. All of these activities operate or depend upon
access to a natural resource (land / water / air) for their facility base.

Local Interest

The principal local attractions and events are as follows:

e Ballyhoura Mountain Park is a natural park of woodland, rugged mountain, grouse
moor and peat bog, covering an area of approximately 10,000 ha. Its abundance of
trees and plants makes it a venue for nature trails and bird watching.

e The Ballyhoura Way, which passes within 1 km of the wind farm, is a 90 km long way-
marked trail. It is part of an ambitious route called the O'Sullivan Beare Trail, which will
eventually stretch half the length of Ireland. The Ballyhoura Way runs from John's
Bridge to Limerick Junction, passing Ballyhea, Kilfinnane, Ballylanders, Galbally and
Tipperary, following the route of the Irish Chieftain O'Sullivan Beare who marched from
Castletownbere to Leitrim during the winter of 1602-1603.

e The Munster Way is a long-distance walking route from Shrone to Bweeng and on to
Fermoy, a total distance of approximately 40 km.

e There are walks throughout the area and in total there are 22 loop walks in the
Ballyhoura area.

e Ballyhoura is the venue for a 3-day orienteering event at Easter and the Ballyhoura Hill
Run, which starts at the Greenwood Carpark, Ardpatrick, is a Munster Championship
event in the Irish Mountain Running Association’s calendar.

The other recognised amenity in the vicinity is Doneraile Wildlife Park, a landscaped
estate comprising 160 ha of parklands with mature groves of deciduous trees and a
number of deer herds. It is at a considerable distance away.

Coillte operates an Open Forest policy, which allows all members of the public to use the
forest land for non-commercial leisure activities such as walking.
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Mountain Bike Trails

The Ballyhoura Mountain Bike Trails are the largest trail network of its kind in Ireland and
provides many options for off-road cycling in the mountains.

The Trails were developed by Coillte in partnership with Failte Ireland and others. The
trail system and all its components - carpark, trailhead, visitors’ building and signage - are
in Coillte ownership. Trails are maintained open to the public, except where it is
necessary to temporarily close and / or reroute a section to allow for normal forestry
activities, e.g. harvesting, since public access to a forest road being used for harvesting
cannot be permitted for safety reasons

Coillte has an agreement with Ballyhoura Development Ltd which administers a
community employment scheme for all maintenance work on the trail system.

The trails have two components, namely purpose built single-track sections and forest
road sections. The single-track is newly constructed as part of the development, while the
forest roads were upgraded where necessary to connect these sections of single track.

The mountain bike trail system currently functions as a classic stacked loop system,
meaning that each loop leads onto the next and rejoins it on the way back. It is both
flexible and prescriptive and allows mountain bikers to access a range of trails of varying
degrees of difficulty. The trail system is a challenging, one-way system constructed to
give a challenging and rewarding ride. The trails range from the moderate Greenwood
(Green) Loop, which is 6 km long, to the demanding Castlepook (Red) Loop, which is
over 50 km long. Intermediate sections are the Mountrussell (Brown) Loop 17 km,
Garrane (White) Loop 35 km and Streamhill (Blue) Loop 41 km.

14.1.2 Impact of the Development
General

The issue of how wind farms affect tourism has long been an issue that has divided
opinion and promoted debate. A poll carried out by MORI Scotland, an independent
research agency, interviewed tourists visiting Argyll and Bute, the area in Scotland having
the greatest concentration of wind farms. Responses by interviewees to various questions
were as outlined in Tables 14.1 & 14.2.

When asked whether the presence of the wind farm had a positive or negative effect, less
than one in ten (8%) felt it had a negative effect.

Table 14.1: Response to Question - What effect if any would you say the presence
of that/these wind farm(s) has had on your impression of Argyll as a place to visit?

Completely Generally Equally Generally Completely Don’t Know
Positive Positive Positive / Negative Negative
Negative
15% 28% 43% 7% 1% 6%

Asked whether the presence of wind farms in Argyll, made any difference to the likelihood
of them visiting the area, the majority (91%) maintained that it made no difference.
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Table 14.2: Response to Question - Has the presence of wind farm in Argyll made
you any more or less likely to visit the area in future, or has it made no difference?

More Likely No Difference Less Likely Don’t Know

4% 91% 2% 3%

In general, it appeared that although the majority of tourists visited areas in which wind
farms are located, many were unaware of their existence. The research indicated that
wind farms were not seen as having a detrimental effect on tourist visits.

This attitude was mirrored in Sustainable Energy Ireland’s report Attitudes Towards
Windfarms and Wind Energy in Ireland, which provided the results of an independent
study of the Irish public’s attitude towards the development of wind energy. One of the
main findings was that those with direct experience of wind farms in their locality do not in
general consider that they have had any adverse impact on the scenic beauty of the area
or on tourism.

Various tourism strategies highlight the importance of showcasing Ireland as an
environmentally clean country. Wind farms can contribute to this by indicating a
commitment to renewable energy and a cleaner environment. Public attitude is that the
presence of a wind farm adds interest to an area, associates the area with clean, green
energy or presents the area as progressive and sustainable.

Local Interest

Generally, there is concern regarding the intrusion of this type of development within
landscapes that attract visitors for their scenic beauty. Because it is not a significant
tourism area based on scenic landscape values, the wind farm development will not have
a significant adverse impact on tourism in that respect. The Ballyhoura Mountains are
used extensively for commercial forestry and more recently for recreational purposes and
therefore they do not represent a pristine landscape.

Due to the planting of commercial forest blocks on the Ballyhoura Mountains, there are
few views of the wind farm site from within the mountain range. Most of the network of
trails and walks will experience limited visibility of the wind farm. Evidently, turbine
visibility will increase where ftrails and walks pass directly through the site (Castlepook
Loop) or close to the site boundary (part of the Ballyhoura Way).

Only a very limited extent of the 90 km Ballyhoura Way walking route will be potentially
impacted by Castlepook Wind Farm within its zone of primary visual influence, without
allowing for local screening features and forestry. Indeed, it may be viewed as adding a
degree of interest over a short portion within a lengthy walk. Similarly, the various
degrees of turbines visibility may be regarded as adding an element of diversity or
separate character to the various looped trails.

Whereas the presence of turbines within an open landscape or above treelines within the
forests may represent a negative impact to some, other walking visitors may view their
presence and movement as an item of positive interest. In any case, there is no evidence
that the public is deterred from using walks resulting from the presence of wind farms and
in fact wind turbines may become features of interest within the walk. The interim guide to
the Miners Way and Historical Trail national long-distance walk route cites as follows: “An
outstanding feature of this Corry Mountain section is the recently erected windfarm”.
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Based on experience with wind farms elsewhere, the development could attract additional
visitors to the area. It is recognised that other wind farms were unique at the time of their
development and that the presence of a wind farm at Castlepook may not have the
novelty value that was attached to other wind farm developments that attracted
substantial numbers of visitors. Any initial substantial number of additional visitors is likely
to diminish in the long term.

Mountain Bike Trails

To preserve the integrity of the Ballyhoura Mountain Bike Trails and ensure that no
temporary loss of recreational amenity results during the development of the wind farm,
suitable alternative mountain bike trails, which will have a degree of technical challenge
equal to or exceeding the temporarily unavailable tracks, will be developed prior to
commencement of the wind farm project.

An additional extent of track has been identified that will provide an overall improvement
in the facility in the long term. The objective has been to provide alternative routes that
preserve the integrity of the mountain bike trail system and add value in the future.

The additional trails extend to approximately 3.8 km and have been designed by one of
the world leaders in the sport. They are shown in Figure 14.1 and are as follows:

e Route 1: This comprises a long Category 4 or Category 5 single-track descent which
introduces a much more technically challenging and potentially high value alternative.

e Route 2: Similarly to Route 1, this involves developing a Category 4 to Category 5
single-track trail, which introduces a steeper and more technically challenging
component into the overall system. It crosses an area of rocky terrain with numerous
shallow hollows and low mounds, features that enable a distinctive rocky and technical
trail to be developed.

e Route 3: This is essentially an extension of an existing part of the Streamhill (Blue)
Loop and it introduces a slightly steeper and potentially faster component into that
route.

The proposals, which are summarised in Table 14.3, involve a very significant financial
investment.

Table 14.3: Additional Mountain Bike Trails

Section Route 1 Route 2 Route 3 Total

Length (m) 1,500 1,200 1,100 3,800

Key features of the additional trails are as follows:

e They are on the northern side of the mountain where they are most remote from the
wind farm development and thus are best located to compensate for the temporary
impacts arising during wind farm construction.

e They introduce a further element of hierarchy into the overall network by including long
and technically challenging descents, including a number of challenging descents with
average gradients of 10% - 12%.

e They can easily be incorporated into the wider trail system and will add considerably to
the scope and scale of the trail network as a whole.
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e They will remain following completion of the wind farm, creating a high quality legacy
by providing a significant permanent enhancement of the trail system.

In summary, the proposed mitigation makes it possible for the southern part of the trail
system to be closed temporarily for the duration construction of the wind farm project
without any loss of amenity.

14.1.3 Mitigation

The provision of alternative sections of mountain bike trails will fully mitigate any
temporary impacts arising.

14.1.4 Conclusions

The proposed development will not result in significant adverse environmental impacts
and will confer long-term benefits in terms of an extended network of mountain bike trails.

ENERGY SUPPLY

14.2.1 Receiving Environment

Demand for electricity is a key indicator of performance and growth in the national
economy, with growth in demand for electricity actually surpassing national economic
growth. Sustained economic growth requires that additional electricity generating capacity
be installed on a continuing basis.

The transformation of Irish society and its economy, as in the case of many other
countries, relied heavily on the exploitation of apparently abundant, affordable and widely
available energy supplies and the services they provide. Such services are intrinsic to the
operation of a modern economy with its needs for warmth and comfort, power and light,
and mobility and communications.

While the last two decades have seen significant growth in demand for electricity, the
Irish economy has undergone a downturn and this has been reflected in electricity
demand figures. An econometric process is used to forecast the future demand for
electricity. The energy forecast model is a multiple linear regression model which predicts
electricity sales based on changes in Gross Domestic Product (GDP), Personal
Consumption of Goods and Services (PCGS), and population. Relating the electricity
demand of a country to its economic performance is standard international practice.
Three main electricity sales forecasts (high, median and low) are produced for Ireland for
the next seven years. Forecasts provided by the Central Bank and the Economic and
Social Research Institute (ESRI) are used as inputs to the model.

Table 14.4 presents the forecasts of transmission demand for the years 2011 to 2016,
which may be taken as indicative of a general trend in demand growth.

Table 14.4: Transmission Demand Forecast (MW)

Year Summer Peak Summer Valley Winter Peak
2011 3,780 1,701 4,725
2012 3,878 1,745 4,848
2013 3,953 1,779 4,941
2014 4,029 1,813 5,037
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Year Summer Peak Summer Valley Winter Peak
2015 4,107 1,848 5,134
2016 4,186 1,884 5,233

The winter peak figures represent the expected annual peak demands that are forecast to
occur in the October to February winter period of each year, e.g. the 2011 forecast of
4,725 MW is the maximum demand projected to occur in winter 2011/12. These peak
forecasts take account of the influence of demand-side management (DSM) schemes,
such as the winter peak demand reduction scheme (WPDRS), which in winter 2008/09,
accounted for approximately 138 MW of a reduction to the peak demand.

The summer peak refers to the average peak value between March and September. This
is typically 20% lower than the winter peak. The annual minimum is referred to as the
summer valley. Summer valley demands assume a figure of 36% of the annual maximum
demand, which is consistent with historical summer valley demand data.

While reliable high efficiency plant operating at base load is also required, some of this
demand will be met from renewable and alternative forms of electricity production, such
as wind, in line with Government strategy.

The production of electricity by conventional thermal power plants requires the use of
fossil fuels and Ireland has a very high energy import dependency.

14.2.2 Impact of the Development

The proposal will contribute to ensuring that adequate electricity supplies are available to
support economic activity and growth in a manner fully compatible with Government
energy and environmental policies. It will ensure that local and regional economic
development is not constrained by shortfalls in the availability of electric power.

The wind is an intermittent energy resource, since it does not blow all the time. However,
this does not reduce its environmental value as a source of power. The availability of wind
energy coincides well with periods of peak electricity demand. Demand often peaks on
cold windy winter days - just when wind turbines are at their most productive.

Wind energy is low risk in that the small unit size of each individual wind turbine relative to
the overall electricity system reduces the impact of technical failure compared with larger
generating units.

While energy output from a wind farm is variable, electricity demand itself is constantly
fluctuating and supply and demand must be matched on a minute to minute basis, 24
hours of the day, every day of the year.

Based on an overall load factor for the wind farm of 35%, i.e. output is 35% of theoretical
maximum, it is calculated that the project will generate more than 100,000,000 kWh of
electricity per annum and this is a significant contribution to national availability of
electricity supplies. The Sustainable Energy Authority of Ireland (SEAI) has estimated that
each additional MW of installed wind generates in one year the equivalent electricity
consumed by 525 average for the same period. In other words in one year one new MW
of wind power capacity will produce enough power for an average home for 525 years.
The annual output at Castlepook will be the equivalent to the annual consumption of a
more than 17,000 homes in perpetuity.
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The production of electricity by the proposed development will not involve fuel
consumption. Each additional MW of installed wind capacity removes the need to import
fossil fuels. Table 14.5 indicates the annual savings in fossil fuel imports in tonnes of oil
or coal equivalent, which are universally used terms to compare different energy units,
resulting from the wind farm at Castlepook. (Average conventional power plant
efficiencies of 40% are assumed.)

Table 14.5: Avoided Fuel Imports

Fuel Avoided Consumption / MW Annual Savings
Oil Equivalent 560t 19,600 t
Coal Equivalent 797 t 27,900 t

A common assertion by opponents of wind power is that as much energy is consumed in
manufacturing and installing wind turbines as they subsequently produce. Energy balance
is the comparison of energy used in manufacture with the energy produced by a wind
turbine or power station. This can be expressed in terms of energy 'pay back' time, i.e. the
time needed to generate the equivalent amount of energy used in manufacturing the wind
turbine or power station. The average wind farm will pay back the energy used in its
manufacture within 3-5 months of commencement of operation.®

This means that over an operating life of 20 - 25 years an onshore turbine is expected to
recover multiples of the input energy required. This takes account of energy associated
with maintenance of the wind farm, as well as the losses that are inherently part of
electricity transmission and distribution systems.

14.2.3 Mitigation

No mitigation of impacts is required.

14.2.4 Conclusions

The proposed development will have positive effects and will not result in significant
adverse environmental impacts.

AIR NAVIGATION

14.3.1 Receiving Environment

The highest point at Castlepook rises to an altitude of approximately 439 m OD, where a
36 m high communications mast is located. There are more extensive lands at a higher
elevation to the east where the uplands extend a further 6 km. Peaks include Black Rock
Mountain (515 m OD), Long Mountain (504 m OD) and Seefin Mountain (528 m OD).

14.3.2 Impact of the Development

The most elevated of the stationary turbine towers at Castlepook will be at an elevation of
about 375 m OD. Taking into account the maximum overall wind turbine dimension of 126
m, the maximum elevation of the top of any turbine on the site will be 501 m OD, which is
almost comparable to the elevation of the existing communications mast at Castlepook.

& Milborrow, Dispelling the Myths of Energy Payback Time, as published in Windstats, Vol. 11, No 2 (Spring
1998).
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This is lower than the peaks identified above, whose separation for the most elevated
turbine at Castlepook is insignificant in air navigation terms.

The site is not within any of the zones for which guidelines are laid down by the Irish
Aviation Authority. The Authority was contacted in the course of the consultation process
for the previously approved development at Castlepook and it indicated that it was
unlikely that the proposed development would have adverse consequences for the safety
of air navigation, provided it complies with any aeronautical lighting and positional data
requirement specified by the Authority.

14.3.3 Mitigation

Condition 11 in the grant of permission (PL 04.205173 - Ref N/03/2263) for currently
approved Castlepook Wind Farm requires that prior to commencement of development,
details of aeronautical requirements shall be agreed in writing with the planning authority
and that subsequently, the developers shall inform the planning authority of the co-
ordinates of the ‘as constructed’ position of the turbines and the highest point of the
turbines (to the top of the blade).

The above or any requirements of the Irish Aviation Authority will be implemented in full.

14.3.4 Conclusions

The proposed development will not result in significant adverse impacts.
ELECTROMAGNETIC INTERFERENCE

14.4.1 Receiving Environment
All large structures have the potential to interfere with television or radio signals.

Some evidence exists that in certain circumstances, wind turbines, more particularly the
rotation of the blades, can adversely affect communication systems that use
electromagnetic waves as the transmission medium, e.g. television, radio and microwave
links.

There is a communications mast and transmitter station (Ballyhoura - Reference
CKBHO) located on the high point of Carron Mountain (E161610 N117250). It is a major
hub site and carries large volume of voice and data traffic at all times. The telecoms
installation at Ballyhoura provides the transmission backbone to the operators’ networks
for a large area of Munster.

Key radio paths to other receiver sites emanating from Ballyhoura have been identified by
Vodafone as follows:

Table 14.6: Key Communications Links from Ballyhoura

Ref Description End Co-ordinates
CKBHOCK125 Ballyhoura to Buttevant CIE. 153371/ 109756
CKBHOCK248 Ballyhoura to Sally Park O2, Liscarrol, Cork. 146269 / 112435
CKBHOCK274 Ballyhoura to Knockbarry West, Buttevant Meteor 153580 / 108095
CKBHOCK405 Ballyhoura to Dawn Meats Charleville Meteor 153785/ 110649
CKBHOCKBWG Ballyhoura to Bweeng Eircom & Coillte ROW 146800 / 90390
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CKBHOCKCUH Ballyhoura to Cullenagh 179130 / 95932
CKBHOCKMLW Ballyhoura to Mallow Exch. Eircom 155550 / 98500

The above are shown on Figure 14.2.

14.4.2 Impact of the Development

Scattering effects have been associated with television reception in the vicinity of wind
turbines, causing double imaging on the television screen. The most significant effect, at
a domestic level, is straightforward involving a possible flicker effect caused by the
moving rotor, particularly on television signals.

The most significant potential effect of a wind farm, in terms of numbers of households
affected, is where the wind farm is directly in line with the transmitter radio path. In
practice, the majority of these difficulties arise where structures such as wind turbines are
located in a region where there is a relatively weak signal.

There are two potential and different effects depending on the location of the receiver to
the wind farm:

e Shadowed houses: The majority of the issues are related to receivers ‘shadowed’
directly behind the wind farm where the main signal passes through the wind farm. In
these locations the turbine rotor can create a degree of signal scattering which
causes loss of picture detail, loss of colour and buzz on sound.

e Viewers to the side: The effects are likely to be periodic reflections from the blades,
giving rise to a delayed image or ghost image on the screen which is liable to flicker
as the blades rotate.

These problems are predominantly associated with turbines having metal or carbon-fibre
blades. Modern turbines, such as the type proposed, have blades manufactured from
fibreglass composite materials and the problem of scattering are much less likely to arise.

RTE was contacted in the course of the consultation process for the currently approved
Castlepook Wind Farm. However, it is not generally in a position to provide detailed
predictions of the possible effects that a wind farm may have on broadcast reception
conditions in its vicinity.

For the identified communications links, an exclusion zone of 200 m was incorporated in
the layout of the currently approved Castlepook Wind Farm, meaning that all turbines
were located such that there was a minimum separation of 100 m from any part of the
wind turbine to the line of the communications link. The provision in the current proposal
of the same exclusion zones at communications links ensures that there is no risk of
interference.

14.4.3 Mitigation

The changes to the layout in the currently approved Castlepook Wind Farm are not
significant in relation to the locations of radio or television signal transmitters, so no
significant signal impacts are anticipated.

The wind turbine exclusion zones that were adopted in the previously approved
development have been retained, so that all areas within the site where potential
interference with communications links could occur are avoided.
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In the unlikely event that the wind farm development leads to interference with television
reception, in collaboration with the appropriate bodies, all necessary measures will be
undertaken to fully eliminate the impact. RTE’s policy regarding wind energy
developments is for both parties to enter into a protocol agreement that outlines a
remedial mechanism for any loss of broadcast amenity that might be suffered by
residents as a result of the wind farm development.

The above mitigation is consistent with Condition 6 in the grant of permission (PL
04.205173 - Ref N/03/2263) for the currently approved Castlepook Wind Farm. This
requires that facilities be installed at the developers’ expense to minimise interference
with communications, radio or television in the area and that details of facilities to be
installed be submitted to and agreed with the planning authority following consultation
with the relevant authorities prior to commissioning of the wind turbines.

14.4.4 Conclusions

The proposed development will not result in significant adverse environmental impacts.
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15. CULTURAL HERITAGE

15.

The assessment of cultural heritage impacts is adapted from the assessment undertaken
in 2003 for the currently approved Castlepook Wind Farm.

INTRODUCTION

Cultural heritage in respect of the project is assumed to include all humanly created
features on the landscape, including portable artefacts, which might reflect the prehistoric,
historic, architectural, engineering and/or social history of the area. The cultural heritage
of the area was examined through an Archaeological, Architectural and Historical Study.
The Archaeological and Architectural study involved a documentary search and field
inspection of the area. The Historical study involved a documentary search as well as
discussions with local inhabitants.

The area under assessment is part of a landscape rich in historical and archaeological
material. The general region has attracted settlement from early times as is shown by the
presence of monuments dating back to the prehistoric period. Continuity of settlement is
illustrated by identified monuments ranging from Neolithic to Medieval and Post-Medieval
remains.

The archaeological and architectural heritage assessment comprises the results of a
survey and evaluation of selected sites of archaeological potential and architectural
heritage interest within and in the immediate environs of the wind farm site. The work
consists of the results of a Paper Survey and Field Inspection.

15.1.1 Paper Survey

As part of a documentary search, the following sources, from which a list of sites and
areas of archaeological potential and architectural heritage interest was compiled, were
examined:

e Record of Monuments and Places — Co. Cork and Co. Limerick.

e Archaeological Inventory of Co. Cork

e Records of National Museum of Ireland.

e Stereoscopic photographic coverage carried out by the Geological Survey of Ireland.

e Documentary and Cartographic Sources in National Library, National Archives and
Cork County Library.

The site and an area within a radius of approximately 500 m of it were checked for the
presence of sites of cultural heritage interest. Table 15.1 indicates the Ordnance Survey
maps that were examined.

Table 15.1: Ordnance Survey Maps

Scale 1:50,000 6" 6" 6"
Sheet Reference 73 8-Cork 8-Cork 8-Cork
Date of Publication 1997 1842 1906 1937
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15.1.2 Field Inspection

On the basis of the Paper Survey, a list of archaeological sites / sites of architectural
heritage interest was compiled for inspection and the area was inspected.

All the lands within the development boundary were subjected to a field inspection. In
addition, the faces of road / track ‘cuts’ and banks of existing streams and open drains
were also inspected, where possible.

Sites of archaeological potential and architectural heritage interest, identified on the basis
of the Paper Survey were inspected, to attempt to confirm their locations on the ground
and to determine, if possible, their likely extent. An attempt was also made to identify
previously unrecorded sites of archaeological potential within, and in the immediate
environs of the area.

15. 2 ARCHAEOLOGY

15.2.1 Receiving Environment
Normal archaeological methods of forecasting were employed.
Archaeological Potential of Receiving Environment

The siting preferences of particular monument types are well documented. Broadly
speaking, the general landscape surrounding the development site offers many locations
for differing habitation and burial sites. These locations fall into a number of main
categories:

e The stream valleys and areas of wet marshy ground offer many opportunities for the
location of Fulachta Fiadh (cooking sites). These monuments are location specific and
sometimes occur in groups.

e The lower slopes of upland areas are a preferred location for later prehistoric burial
sites in the region as a whole. Similarly, these areas are the preferred location for
ringforts and other habitation and ecclesiastical sites.

e The river valleys in the immediate region are a preferred location for church and
graveyard sites.

Archaeological Sites within Study Area

There are seven Recorded Monuments located within, or in the immediate environs of the
boundaries of the development area. No features of archaeological interest or potential
were noted during the walk-over survey.

The Recorded Monuments, which are listed in Table 15.2, are all located to the north of
the development area, as shown in Figure 15.1.

Table 15.2: Recorded Monuments

Ref. Townland RMP No. & Description
Type
CH-1 Ballylopen C0008:19 One of five cairns shown on 1937 OS Map
Boundary Cairn marking the Cork-Limerick border. Not located.
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Ref. Townland RMP No. & Description
Type
CH-2 Streamhill East C0008:20 As above. Not Located.
Boundary Cairn
CH-3 Streamhill East CO008:21 Cairn  Atop Carron Mountain. Circular mound of stones
(Diameter 32 m, Height. 2.3 m), partially covered
with grass and heather and south side disturbed
where much of the cairn material has been
removed; three modern mounds inside northern
perimeter.
CH-4 Streamhill East CO008:22 Cairn  Atop Little Carron. Roughly circular mound of
stones (14 m E-W; 11.6 m N-S; Height 1.64 m)
with steep sides and flat top (Diameter 5 m);
partially covered with grass and heather.
CH-5 Streamhill East C0008:23 As above (CH-1). Cairn (3.5 m N-S; 3 m E-W;
Boundary Cairn Height 0.6 m) is covered in grass and heather;
several large stones can be seen protruding
through overgrowth.
CH-6 Streamhill East C0008:24 As above (CH-1). Not located.
Boundary Cairn
CH-7 Carker North & C0008:25 As above (CH-2). Not located.
Castlepook North Boundary Cairn

15.2.2 Impact of the Development

By their nature, developments of this type impact on the areas in which they are located,
not only because of the wind turbines, but also because of the need for infrastructural
improvements within the development area (access tracks and electrical services).
Excavations also have the potential to uncover previously unrecorded features and
material of archaeological interest and potential.

The need for infrastructural development is minimised by the presence of existing tracks
through the area

There are no identified sites of archaeological potential or interest located within the
development area. Consequently, it is not envisaged that the development will have any
negative physical impact on any such sites. However, it is likely that the turbines will be
visible from a number of archaeological sites, although this depends on the topographical
locations of such monuments and extent of screen planting around and in the immediate
vicinity of these sites.

15.2.3 Mitigation

The immediate site area is one of potential archaeological sensitivity, and sites of
archaeological potential and interest have previously been identified in similar
environments. Consequently, the following mitigation measures will be employed:

e The Code of Practice developed between Coillte and the Minister for the Environment,
Heritage and Local Government (2002) will be adhered to with regard to the
development.
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e Prior to the commencement of development works, an archaeological consultant will
be appointed to the project team. The archaeologist will monitor all site investigations
and other relevant excavation works associated with the development.

The above mitigation is consistent with Condition 9(2) in the grant of permission (PL
04.205173 - Ref N/03/2263) for the currently approved Castlepook Wind Farm. This
requires that the developers employ a suitably-qualified archaeologist who shall monitor
all site investigations and other excavation works.

HISTORY

15.3.1 Receiving Environment

A comparison between the 1% edition (1842) and 2" edition (1904) OS 6” maps indicates
that the greatest change in the area was a change in the field landscape brought about by
an increase in the number of field boundaries and a decrease in the field sizes. The only
other changes are minor extensions to the trackways. In more modern times, the greatest
change has probably been the increase in forestry, which has removed the 19" century
field system patterns.

Cartographic research also indicates that some settlement on the mid-lower slopes of
Carker Mountain was in existence in the early-19" century. However, most of these sites
do not have any representation on the 20" century OS maps, indicating that the
settlements were abandoned, probably during, or immediately after the famine period of
the mid-19" century.

There are no events of historical interest known to have taken place in the townlands.

15.3.2 Impact of the Development

The proposed development will not impact on features or events of historical interest.

15.3.3 Mitigation

No mitigation of impacts is required.
ARCHITECTURE

15.4.1 Receiving Environment

The assessment of impacts on architecture covers building and structures in the vicinity
of the development that are not considered in terms of archaeology. It includes structures
of architectural heritage interest as well as structures of industrial archaeological interest.
Inclusion is generally based on the age of the structure as well as its location with regard
to the site.

Cartographic and documentary source material in the National Library, National Archives,
Cork County Library and Limerick County Library were consulted, as well as site
inspection.

There are no sites of architectural interest located within the development area.

15.4.2 Impact of the Development

Potential impacts from a development of this kind on buildings and structures of
architectural interest include:
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e Direct Impact: Demolition or loss of part of a structure or site.

e Direct Impact on Surroundings: Severance of other linked features such as paddocks
or outbuildings and change the original landscape of the building on site.

e Indirect Impacts: Increased visual intrusion, increased noise and vibration disturbance
and loss of amenity, especially where open to the public.

It is not envisaged that the development will have any negative physical impact on any
identified architectural sites. The nature of the development is such that there will be a
visual intrusion on the landscape. However, given the existing topography and the
presence of clusters of trees and forestry, it is not envisaged that the entire wind farm will
be visible from most listed sites.

15.4.3 Mitigation

No mitigation of impacts is required.

15. 5 CONCLUSIONS

The proposed development will not result in significant environmental impacts.
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16.

INTERACTION OF IMPACTS

16. 1

16. 2

INTRODUCTION

In addition to the requirement to describe the likely significant effects of the proposed
development on the different elements of the environment, it is also required to consider
the interaction of those effects. Interactions are considered by a means of the matrix
presented in Table 16.1. Each aspect of the environment which is considered in detail in
the appropriate Sections of the EIS is cross tabulated against all other aspects that have
also been considered.

Where an interaction is considered to be both likely and significant, it is given a reference
number in the matrix and detail of the interaction is discussed herein.

Mitigation measures in relation to primary impacts are outlined in the relevant Section of
the EIS. Mitigation measures are not repeated herein and only mitigation that is additional
to the primary impacts is described.

INTERACTION
1: Human Beings / Noise

In terms of the construction noise, any impacts arising will be short-term in nature and a
perceptible increase in noise sufficient to cause harm to residential amenity will not result
given the distance from the site to the existing properties in the area.

With the nearest property being located well in excess 500 m from the nearest proposed
turbine, noise predictions indicated that noise will not impact negatively on human beings.
No further mitigation measures are necessary.

2: Human Beings / Landscape

Impacts on the landscape are commonly considered to be the most significant impacts of
this type of development. Photomontages were generated for 12 viewshed reference
points and a detailed analysis of each was presented. In addition to impacts on visual
character and landscape character, impacts on human beings were considered in the
context of built-up areas, recreational areas and roads (scenic routes, national primary
roads, regional roads and country roads).

The principal visual zone is south, southeast and southwest of the site. There are few
opportunities for open views of the wind farm within the study area, as much screening is
provided by topography and the mature vegetation contained within roadside and farm
hedgerows.

The majority of open views of the wind farm occur at a distance of 5-10 km from the site,
particularly to the south. The turbines will be seen in the context of existing views towards
the Ballyhoura Mountain range and where there are open views, such as from the higher
points in Doneraile, a viewer’s sense of the site’s remoteness will be reduced. However,
the mountains are used extensively for commercial forestry and more recently for
recreational purposes. Harnessing of wind resources is an activity which does not conflict
with the prominent human uses of land in the area.

The Ballyhoura Way runs immediately to the north of the wind farm site. A number of
looped walks and mountain bike trails pass through the area as part of the Ballyhoura
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Mountain Bike Trails system. However, there very few views of the wind farm site from
within the mountain range due to mass planting of commercial forestry. Walkers using the
network of trails and walks will experience limited visibility of the wind farm, except for
where they pass directly through the site (Castlepook Loop) or close to the site boundary
(part of the Ballyhoura Way).

3: Human Beings / Roads & Traffic

The development will generate traffic during the construction phase with the number of
heavy traffic movements on and off the site being determined as being up to
approximately 7,200. This was calculated as being the equivalent of less than 30 traffic
movements daily over a 12-month period. Rather than occurring uniformly throughout the
construction period, traffic movements will likely peak on the 14 non-consecutive days on
which concrete for turbine foundations will be delivered. Each foundation will involve 35 -
40 deliveries or up to 80 vehicle movements.

The locality has a network of roads that serves a rural community that is reliant mainly on
agriculture. The roads are thus used by this community for domestic and agricultural
purposes.

There will be no effects thereafter, but effects, which will be temporary and short lived, on
the road network immediately local to the site will arise during construction. While the
calculated level of additional traffic is low, some inconvenience will be created for other
users of the local road accessing the site. However, the low level of current traffic of this
road use means that only a limited number of existing users will be impacted.

Any local road improvements that may be necessary for delivery of wind turbine
components will improve overall road safety in the long term.

4: Human Beings / Material Assets

No impacts were predicted in relation to electromagnetic interference. The layout of the
proposal incorporates exclusion corridors have been developed to avoid interference with
signals transmitted from the nearby microwave link mast.

In the very unlikely event of interference with television reception, all necessary measures
will be undertaken by the developer in accordance with a standard protocol developed by
RTE to fully eliminate any negative impact.

5: Ecology / Landscape

Ecologically designated areas in the surrounding area were identified as comprising two
Special Areas of Conservation (SACs), one Special Protection Area (SPA) and 13 Natural
Heritage Areas (NHAs). There will be a combination of long-distance and mid-distance
views from the majority of these sites. The wind farm will be visible from parts of the
Ballyhoura Mountains pNHA, particularly where it adjoins the site. However, the sites are
designated for their nature conservation value, which is not impacted upon by the visibility
of the wind farm.

6: Ecology / Soils & Drainage

The primary geotechnical consideration is the stability of the site, since a potentially
serious adverse impact on ecology could arise if a peat slip were to occur. Slope angles
and depths of soft deposits were measured at each proposed turbine location. The
maximum depth of soft ground at the site is only 300 mm and it was concluded by
geotechnical specialists that there is an insignificant risk of future instability that could be

Interaction of Impacts Page 16.2/5



Castlepook Wind Farm Environmental Impact Statement

Co. Cork March 2011

triggered by wind farm construction activities.
7: Ecology / Water

The construction of additional tracks of provision of turbine foundations could result in
hydrological changes to adjacent areas. However, an extensive network of tracks already
exists at the site and the hydrology of much of the site is already significantly altered by
commercial forestry plantation. It is considered that the limited extent of the proposed
works would not be hydrologically significant at this site owing to the already altered
conditions.

8: Landscape / Material Assets

The landscape assessment concluded that the overall image presented by the wind farm
development is not a negative one. In that context it is not considered that the visual
impact of the proposed development will negatively impact on existing or future tourism
facilities in the area.

One of the main findings of the Irish public’s attitude to wind energy was that those with
direct experience of wind farms in their locality do not in general consider that they have
had any adverse impact on the scenic beauty of the area or on tourism. Independent
research elsewhere has confirmed that the presence of wind farms makes no difference
to tourists’ enjoyment of their holiday.

Ballyhoura trails
9: Landscape / Cultural Heritage

While there are no recorded archaeological, historical or architectural features within the
site of the proposed development, the nature of the development is such that indirect
impacts associated with increased visual intrusion will result at cultural heritage sites in
the broader landscape. The extent of visibility is determined by local topography,
vegetative screening and the effects of distance. Although there are no mitigation
measures available to reduce impact arising, it was considered that any impacts arising
would not be significant.

10: Air & Climate / Roads & Traffic

The primary air quality issue relates to dust potentially arising from a number of activities
that include construction transport within and off the site. Traffic associated with the
development will also give rise to exhaust emissions during the construction phase. The
potential impact is not considered significant in the context of the extent of traffic
movements arising.

11: Soils & Drainage / Water

There are no significant rivers within the site, but surface water from the site is directed to
minor streams that eventually join with the Awbeg river, which is a tributary of the
Blackwater. In the absence of suitable standard pollution control measures, the
excavation and removal of soils for the construction of permanent features such as
cranepads and turbine foundations could lead to potential pollutants entering drains,
thereby affecting water quality downstream of the site.

12: Soils & Drainage / Cultural Heritage

There are no Recorded Monuments located within the site and no features of
archaeological interest or potential were noted during a walk-over survey. However,
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excavations of soils during construction have the possibility of uncovering previously
unrecorded features and material of archaeological interest and potential. The
archaeological monitoring of groundworks that is proposed will fully mitigate potential
impacts.

EPA GUIDANCE

The Environmental Protection Agency (EPA) published its Advice Notes on Current
Practice (in the preparation of Environmental Impact Statements), which are designed to
accompany the Guidelines on the information to be contained in Environmental Impact
Statements, also published by the EPA.

The Advice Notes contain greater detail on many of the topics covered by the Guidelines
and offer guidance on current practice for the structure and content of Environmental
Impact Statements. They are divided into five sections, each providing detailed guidance
on specific aspects to be considered in the preparation of an EIS.

Section 3 provides guidance on the topics which would usually be addressed when
preparing an EIS for a particular class of development, highlighting typical issues which
arise. The projects are grouped into 33 generic types, which have similar development or
operational characteristics.

Project Type 33 addresses installations for the harnessing of wind power for energy
production and the guidance on interaction of impacts for this project type notes as
follows:

The interaction of noise, visual impacts, access to underdeveloped areas and effects
on ecology can combine to affect perceptions of the integrity of natural areas.

At Castlepook the magnitude of separate impacts on the listed environmental factors is
not such as to combine to affect the perception of integrity of a natural area.

CONCLUSIONS

In summary, the consideration of Interaction of Impacts has concluded that no additional
potentially unacceptable environmental impacts arising as a result of the construction and
operation of the proposed Castlepook Wind Farm, provided that the recommended
mitigation measures are implemented.
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Table 16.1: Potential Interaction of Significant Environmental Impacts
Interactions Human Noise Ecology Landscape Air & Geology Water Roads & Forestry  Material Cultural

Beings Climate & Soils Traffic Assets Heritage

Human Beings 1 2 3 4

Noise 1

Ecology 5 6 7

Landscape 2 5 8 9

Air & Climate 10

Geology & Soils 6 11 12

Water 7 11

Roads & Traffic 3 10

Forestry

Material Assets 4 8

Cultural Heritage 9 12
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APPENDIX B1: Maps 1-14 Showing Flight Lines

Map 1 Sightings 1-5

Map 2 Sightings 6 — 11 & 13
Map 3 Sightings 14 — 16, 18 & 25
Map 4 Sightings 17 & 19
Map 5 Sightings 12 & 20 - 24
Map 6 Sightings 26 - 33

Map 7 Sightings 35

Map 8 Sightings 36

Map 9 Sightings 34 & 37
Map 10  Sightings 38

Map 11  Sightings 40 - 49

Map 12  Sightings 39 & 50 - 51
Map 13  Sightings 52 — 57 & 60

Map 14  Sightings 58 — 59 & 61













































APPENDIX B2

Castlepook Hen Harrier Survey: 3-hour Vantage Point Watches — April 2009
Castlepook Hen Harrier Survey: 3-hour Vantage Point Watches — May 2009
Castlepook Hen Harrier Survey: 3-hour Vantage Point Watches — June 2009

Castlepook Hen Harrier Survey: 3-hour Vantage Point Watches — July 2009



























APPENDIX B3

Flight Activity Summary

Summary of Systematic VP Effort 2009 (hours)
Flight Summary for Hen Harrier — VP A

Flight Summary for Hen Harrier — VP B

Flight Summary for Hen Harrier — VP C





















APPENDIX B4

Hinterland Vantage Point Watches — April 2009
Hinterland Vantage Point Watches — May 2009
Hinterland Vantage Point Watches — June 2009

Hinterland Vantage Point Watches — July 2009


















APPENDIX B5

Castlepook Hen Harrier Survey: 3-hour Vantage Point Watches — November 2009
Castlepook Hen Harrier Survey: 3-hour Vantage Point Watches — December 2009
Castlepook Hen Harrier Survey: 3-hour Vantage Point Watches — February 2010

Castlepook Hen Harrier Survey: 3-hour Vantage Point Watches — March 2010












APPENDIX B6

Castlepook Site Management Plan
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