nnnnn ing and
nnnnnnnnn tal
nnnnnnnn

Natura Impact Statement

Cleanrath Wind Farm




Client:

Project Title:

Document Title:

Document File
Name:

Prepared By:

NIS - F - 2020.08.13 - 191223a

MKO
Tuam Road
Galway
Ireland
H91 VW84

Planning and
' Environmental
Consultants




A
MIKKO>
v

Table of Contents

Cleanrath Wind Farm
Natura Impact Statement

NIS F - 2020.08.13 - 191223a

1. INTRODUCTION......cooocererreersesrsmssssssmsssmssssssssessssssssssssssssssesmsesssesasssssssnssasesaneses 4
11 BaCKEIOUNG....ouceeeeeeteteeteetes et sssssss s sassssssssssssssssssssaens 4
1.2 Statement of AUTNOTILY .t 6
13 Structure and Format of this NIS ... 6

2. CONCLUSIONS OF ARTICLE 6(3) APPROPRIATE ASSESSMENT SCREENING
2 2 20, 3 7
21 The GEAragh CSAC .. bbb ssssssssasees 7
2.2 The Gearagh PSPA..... et ssssssanees 7
2.3 Mullaghanish to Musheramore Mountains SPA 8

3. DESCRIPTION OF CLEANRATH WIND FARM DEVELOPMENT 9
31 1 (SN I Yox= ] 1 o] o R 9
3.2 Characteristics of the Cleanrath wind farm development 9
33 Development Layout............... 10
34 Development Components 13

341 Wind Turbines 13
3.411 Wind Turbine Locations 13
3.412 Turbine Type 13
3.4.1.3 Turbine Foundations 15
3.4.1.4 Hard Standing Areas 17

34.2 Site Roads 18
3.4.2.1 Existing Roads for Use and Upgrade 20
3.4.2.2 New Roads 20
3.4.2.3 Road Construction 20

343 Borrow Pit and Rock Extraction Areas 21
3.4.31 RockBreaking 22
3.4.3.2 Rock Blasting 23

344 Peat and Overburden Management 23
3.4.4.1 Quantities 23
3.4.4.2 Management of Peat and Subsoils 23

345 Derragh Wind Farm Substation 24

3.4.6 Site Cabling 24

34.7 Grid Connection 25

348 Associated Works 28
3.4.81 Peatland Habitat Restoration 28
3.4.8.2 TreeFelling 28
3.4.8.3 Tree Planting 29

4, CHARACTERISTICS OF THE RECEIVING ENVIRONMENT 31

41 Ecological Survey MethodoIOZIES ... sseeseeens 31
411 Desk Study 31
412 Ecological Multidisciplinary Walkover Surveys 31
413 Otter Survey 32
414 Watercourse Surveys 32
415 Surveys for Hen Harrier 34

4.1.5.1 Initial Site Assessment 34
4.1.5.2  Survey Methodologies 34
4.2 Results of ECOlOgICal SUNVEYS. ... ssssssssssssessssssssssssssenes 39
421 Desk Study Results 40
4.21.1 The Gearagh cSAC (000106) 40
4.21.2 The Gearagh pSPA (004109) 42
4.2.1.3  Mullaghanish to Musheramore Mountains SPA (004162) 43
4.2.1.4  Results of Consultation 45
4.21.5 EPA River Catchments and Watercourses 45




M I< o Cleanrath Wind Farm

Natura Impact Statement

NIS F - 2020.08.13 - 191223a

General description of Ecology of the Site 46
Watercourse and hydrological Survey 55
Conclusions of the Hydrological Assessment 55
Results of biological evaluation of watercourses 56
Otter Survey 56
Hen harrier surveys - SCI Mullaghanish to Musheramore Mountains SPA.................. 57
Vantage Point Surveys 57
Breeding Bird Surveys 57
Hen Harrier Roost Surveys 58
Per-Commencement Surveys (2018) 58
Operational Monitoring Surveys 58
Potential for Direct Effects on the European Sites..... e 59
Potential for Indirect Effects on the European Sites.... e 59
Deterioration of Surface Waters 59
Impacts During Construction, the short period of operation and the current phase of sleep
mode 59
Impacts During Operation 59
Impacts During Decommissioning 60
Mitigation to prevent water pollution 60
Potential Impacts on Hen Harrier 62
Impacts During Construction, the short period of operation and the current phase of sleep
mode 62
Operation 62
Decommissioning 63
The GEATAZN CSAC ..t s s s s s s asneas 6-64
Water courses of plain to montane levels with the Ranunculion fluitantis and
Callitricho-Batrachion vegetation [3260] 6-64
Determination 6-65
Rivers with muddy banks with Chenopodion rubri p.p. and Bidention p.p. vegetation
[3270] 6-66
Determination 6-67
Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion
incanae, Salicion albae) [91EQ] 6-67
Determination 6-69
Lutra lutra (Otter) [1355] 6-69
Determination 6-70
THe GEATAZN PSP A ...t ss b s s ass bbb s s s b b s sassssns b 6-70
Wetland and Waterbirds [A999] 6-70
Determination 6-71
Mullaghanish to Musheramore Mountaing SPA ... esssssssssssssssss 6-71
Determination on Potential Adverse Effects on Mullaghanish to Musheramore
Mountains SPA 6-72
Assessment of Plans 7-73
Assessment of Projects 76
Applications Within the Subject Wind Farm Site 76
Applications in the Vicinity of the Subject Site 76
Other Wind Farm Sites 79
Conclusion of Cumulative Assessment 89
Figure 3-1 Site Location 11

Figure 3-2 Site Layout. 12




M I< o Cleanrath Wind Farm

Natura Impact Statement

NIS F - 2020.08.13 — 191223a

Figure 3-3 Turbine nacelle and hub components 15
Figure 34 Typical 38kV Cable trench cross section detail 25
Figure 3-5 Grid Connection Route. 26
Figure 36 Grid Connection Watercourse/ Drain Crossings. 27
Figure 3-7 Felling Areas 30
Figure 4-1 Kick Sampling Locations 33
Figure 4-2 Habitat Map 47
Appendix 1 Project Layout Drawings
APPENAIX 2.ttt st sssre s e eneenene. P €at1ANA Habitat Management Plan
Appendix 3 Watercourse Course Survey Report
Appendix 4 Hen Harrier Survey Data
Appendix 5 Hydrological Assessment
Appendix 6 Pre-Construction Otter Survey
Appendix 7 Decommissioning Plan

Appendix 8 Operation and Environmental Management Plan



M I< o Cleanrath Wind Farm

Natura Impact Statement

NIS F - 2020.08.13 — 191223a

INTRODUCTION

In May 2017, An Board Pleanala granted permission for a wind energy development at the site of the
Cleanrath wind farm development (ABP Ref. PL04.246742) (hereafter referred to as the 2017
Permission). An Environmental Impact Assessment (EIA) and Appropriate Assessment (AA) was
completed by the Board in their consideration of the application and the decision to grant permission
for eleven turbines and associated works (including substation and all grid connection works). The
decision to grant permission issued on the 19" May 2017 and subject to 22 no. conditions.

The wind farm development has been constructed, has been operational for a short-term period
(December 2019 to the end of April 2020) and is now currently operating in Sleep Mode where the
turbines are in a controlled mode which is maintained by the turbine manufacturer and are generally
not producing electricity pending the outcome of the Substitute Consent process.

This Natura Impact Statement (NIS) assesses the potential for adverse effects on European Sites arising
from the future operation of the Cleanrath wind farm development and its decommissioning.

The application is also accompanied by a Natura Impact Statement (NIS) which assesses the
construction, operational (including the short term operation and current Sleep Mode operation of the
Cleanrath wind farm development.

The development and all associated works is hereafter referred to as the Cleanrath wind farm
development Judicial Review proceedings challenging the decision of the Board were instituted in July
2017 and culminated in a Supreme Court judgment delivered on 12 December 2019 which held that it
was necessary to quash the decision made by the Board to grant the 2017 permission. Subsequently, by
way of Order of the Supreme Court, the order quashing the decision to grant the 2017 permission was
stayed pending the decision of the Board on this application for substitute consent, on the undertaking
of Cleanrath Windfarm Ltd. not to operate the wind farm development other than in accordance with
the terms of its letter dated the 30th day of April 2020. In that letter, Cleanrath Windfarm Ltd.
confirmed that:

e with effect from 1 May 2020, Cleanrath Windfarm Limited will not operate the Cleanrath wind
farm development pending the decision of An Bord Pleanala on the substitute consent
procedure received by the Board on 20 December 2019.

® no electricity whatever will be generated by the nine constructed Cleanrath wind farm turbines
for export to the national grid (other than in the context of the Eirgrid testing and the 10%
protection mode, as set out below). However, Cleanrath Windfarm Limited will run the
Cleanrath turbines in “sleep mode” (FM05), whereby the rotors may turn very slowly and
which will not generate any electricity for export.

¢ In circumstances where there is a series of tests that EirGrid plc, as the Transmission Systems
Operator (TSO), needs to carry out on the turbines — including Grid Code Compliance tests —
, completed in three or four phases over the course of the year(each phase taking 2 or 3 days)
and where EirGrid requires that the turbines are in a fully operational mode and exporting to
the grid for the duration of each test phase, in order to enable all testing to be undertaken by
EirGrid, the turbines will be required to be made fully operational for a maximum of 15 days
over the period up to 30 April 2021;

e the grid connection between both the Cleanrath and Derragh wind farm developments and
the national grid is authorised by the 2017 permission, whilst the construction of the Derragh
turbines and onsite infrastructure is authorised pursuant to a separate grant of permission (ref.
no. PL02.245082). In order to enable the continuation of export to the national grid of
electricity generated by the operation of the six turbines located at the Derragh windfarm
development (which has been ongoing since late 2019), it will be necessary to utilise the grid
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connection authorised under the 2017 permission. In these circumstances, no electricity
whatever will be generated from the Cleanrath wind farm turbines and exported to the
national grid (other than for the purposes of the Eirgrid testing and the 10% protection mode
referenced above). Rather, only electricity generated from the Derragh windfarm turbines will
be exported to the national grid via the grid connection from Derragh.

On 20 December 2019, an application was made for leave to apply for substitute in relation to the
Cleanrath wind farm development and on the May 5% 2020, An Bord Pleanala granted leave to apply
for substitute consent (ABP-306272-19) and directed that a remedial Environmental Impact Assessment
and a remedial Natura Impact Statement be prepared and included with the application.

McCarthy Keville O’Sullivan Ltd. (MKO) has been appointed to prepare a Natura Impact Statement
(NIS) to allow the competent authority to conduct an Appropriate Assessment under Part XAB of the
Planning and Development Acts 2000-2020 of the future operation and decommissioning of a
constructed wind energy development and all associated infrastructure located at Cleanrath, Co. Cork.
This NIS assesses the potential for effects on European Sites to occur during any future operation
and/or decommissioning (either at the end of the 25year lifespan of the wind farm or should it be
decommissioned at another time)

An Appropriate Assessment Screening Report has been prepared for this application. This Appropriate
Assessment Screening Report identifies the European Sites upon which the constructed development
has the potential to result in significant effects and the pathways by which those effects may occur. It has
also identified those qualifying interests/special conservation interests that have the potential to be
affected by the operation of the Cleanrath wind farm development. The Screening Report identifies the
European Sites upon which significant effects could not be excluded at the screening stage and those
sites are assessed in this Natura Impact Statement.

This report has been prepared in compliance with Part XAB of the Planning and Development Acts
2000-2020, the Planning and Development Regulations 2001-2020 and relevant jurisprudence of the
European and Irish courts. It has also been prepared in accordance with the European Commission
guidance document Assessment of Plans and Projects Significantly affecting Natura 2000 Sites:
Methodological Guidance on the provisions of Article 6(3) and 6(4) of the Habitats Directive 92/43/EEC
(EC, 2001), European Communities (2018) Managing Natura 2000 Sites: the provisions of Article 6 of
the ‘Habitats’ Directive 92/43/EEC, Office for Official Publications of the European Communities,
Luxembourg. European Commission and the Department of the Environment’s Guidance on the
Appropriate Assessment of Plans and Projects in Ireland (December 2009, amended 11 February 2010).

In addition to the guidelines referenced above, the following relevant guidance was considered in
preparation of this report:

Council of the European Commission (1992) Council Directive 9243/EEC of 21 May 1992 on the
conservation of natural habitats and of wild fauna and flora. Official Journal of the European
Communities. Series L 20, pp. 7-49.

European Communities (2000) Managing Natura 2000 Sites: the provisions of Article 6 of the ‘Habitats’
Directive 9943/EEC, Ofice for Official Publications of the European Communities, Luxembourg:.
Luropean Commission,

EC (2007) Guidance document on Article 6(4) of the 'Habitats Directive’ 9943/EEC - Clarification of
the concepts of alternative solutions, imperative reasons of overriding public interest, compensatory
measures, overall coherence, opinion of the commission. European Commission.

EC (2013) Interpretation Manual of European Union Habitats. Version EUR 28. European
Commission.

CIEEM (2018) Institute of Ecology and Environmental Management Guidelines for Ecological Impact
Assessment.
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This report has been prepared by Sarah Mullen (B.Sc., Ph.D., ACIEEM) and Pat Roberts (B.Sc.
Environmental Science, MCIEEM). Pat has over 15 years’ experience in ecological management and
assessment and is a full member of the Chartered Institute of Ecology and Environmental Management.
Sarah has 4 years’ professional ecological consultancy experience.

Ecological surveys were conducted by McCarthy Keville O’Sullivan (MKO) ecologists; Pat Roberts
(B.Sc., MCIEEM), David McNicholas (B.Sc., M.Sc., MCIEEM), Julie O’Sullivan (B.Sc., M.Sc.), Claire
Stephens (B.Sc (Env.)) and Luke Dodebier (B.Sc. (Ecol.). All surveyors have relevant academic
qualifications and experience in undertaking the ecological surveys and assessments that they
undertook.

Ecological surveys were undertaken by Dixon Brosnan ecological consultants to inform the EIS for the
project that was submitted for planning in 2015. These surveys and assessments are referred to in this
document and were ground truthed and updated by the surveyors listed above.

This NIS firstly provides a summary of the findings of the Article 6(3) Appropriate Assessment
Screening Report (which clearly identifies the European Sites that have the potential to be significantly
affected by the Cleanrath wind farm development and the pathways by which they might be affected).
Following this, all elements of the Cleanrath wind farm development are fully described, as is the
baseline environment, with respect to the relevant QI/SCI of the European Sites “screened in” for Stage
2 Appropriate Assessment.

Section 5 provides an assessment of the potential for adverse effects to occur on the identified European
Sites and prescribes mitigation to robustly prevent impacts.

Section 6 provides an assessment of residual effects taking into consideration the proposed mitigation.

In Section 7, the potential in combination effects of the Cleanrath wind farm development on European
Sites to occur, when considered in combination with other plans and projects are considered.

A concluding statement is provided in Section 8.

0
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CONCLUSIONS OF ARTICLE 6(3)
APPROPRIATE ASSESSMENT
SCREENING REPORT

The Article 6(3) Appropriate Assessment Screening report identified the potential for the Cleanrath
wind farm development to result in significant effects on the following European Sites:

The Gearagh cSAC
The Gearagh SPA
Mullaghanish to Musheramore SPA

Each of these sites is discussed individually below in terms of the Qualifying Interests/Special
Conservation Interests with the potential to be affected and the pathways by which any such effects may
occur or have occurred.

This ¢SAC is located hydrologically downstream of the development via the River Toon which runs
through the development site and via the River Lee, which is located downstream of the development
site. Therefore, taking a precautionary approach, a potential pathway for indirect effects to occur on the
following QI habitats and species, in the form of deterioration of surface water quality resulting from
pollution, associated with the construction, operational and decommissioning phases of the development
was identified:

Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-
Batrachion vegetation [3260]

Rivers with muddy banks with Chenopodion rubri p.p. and Bidention p.p. vegetation [3270]
Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae,
Salicion albae) [91EQ]

Lutra lutra (Otter) [1355]

It cannot be excluded, on the basis of objective information, that the Cleanrath wind farm development,
individually or in combination with other plans or projects, will not have or has not had a significant effect on this
European site. Accordingly, a Stage Two Appropriate Assessment is required.

This pSPA is located hydrologically downstream of the development via the River Toon which runs
through the development site and via the River Lee, which is located downstream of the development
site. Therefore, taking a precautionary approach, a potential pathway for indirect effects to occur on the
following SCI habitat, in the form of deterioration of surface water quality resulting from pollution,
associated with the construction, operational and decommissioning phases of the development was
identified:

Wetland and Waterbird [A999]

It cannot be excluded, on the basis of objective information, that the Cleanrath wind farm development, individually
or in combination with other plans or projects, will not have or has not had a significant effect on this European site.
Accordingly, a Stage Two Appropriate Assessment is required.

N
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Whilst this European Site is located outside the Core Foraging Range of the SCI Species, hen harrier (as
identified in ‘Assessing Connectivity with Special Protection Areas’ (Scottish Natural Heritage, 2016)), it
is located within the maximum foraging range for this species. As hen harrier were recorded on the

Cleanrath wind farm development site during the extensive surveys undertaken (occasionally during the
winter period), following the precautionary principle, the potential for significant effects on this species
could not be excluded:

Hen harrier [A082]
It cannot not be excluded, on the basis of objective information, that the Cleanrath wind farm development,

individually or in combination with other plans or projects, will not have or has not had a significant effect on this
European site. Accordingly, a Stage Two Appropriate Assessment is required.
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DESCRIPTION OF CLEANRATH WIND
FARMDEVELOPMENT

Site Location

The Cleanrath wind farm development is located approximately 2.7 km south of the village of
Reanaree, Co. Cork. The majority of the cable route is located in County Cork with a relatively short
portion (1.99 km) located in County Kerry. The townlands within which the windfarm development
are listed below in Table 3-1. The Grid Reference co-ordinates for the approximate centre of the site
are £120,520 N69,583. The town of Macroom is located approximately 12 kilometres south west of the
study area and Inchigeelagh is located approximately 2.5 kilometres to the south. The site location
including the grid connection route is shown in Figure 3-1.

Table 3-3-1 Townlands within which the Cleanrath wind farm deve]oiment is located

Reananerree Cloontycarthy
Cleanrath North Derrineanig
Cleanrath South Milmorane
Coombilane Rathgaskig
Augeris Gorteenakilla
Carrignadoura Gurteenowen
Gurteenflugh Lyrenageeha
Lackabaun

Characteristics of the Cleanrath wind farm
development

This section of the NIS describes the Cleanrath wind farm development. The full description of the
Cleanrath wind farm development is as follows:

1. 9 No. wind turbines with a ground to blade tip height of 150 metres and all associated
foundations and hard-standing areas.

2. All associated underground electrical (33kV & 38kV) and communications cabling
connecting the turbines to the national electricity grid.

3. Upgrade of existing access junctions and roads.

4. Upgrade of existing and provision of new site access roads.

5. Borrow pit.

0. Temporary construction compound.

Accommodation works along the turbine delivery route
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Temporary roadway to facilitate turbine delivery.
Forestry Felling
Site Drainage
The operation of the wind farm for a period of 25 years.
The decommissioning of the wind farm, removal of turbines and restoration of the site.
All associated site development and ancillary works.

The application for substitute consent for the Cleanrath wind farm development includes the
connection to the national electricity grid. All elements of the Cleanrath wind farm development,
including grid connection and any works completed on public roads to accommodate turbine delivery,
have been assessed. Any effects associated with the ongoing operation of the wind farm and its
decommissioning have been assessed.

This application seeks substitute consent for 25-year operational life from the date of commissioning of
the entire wind farm.

A fully detailed description of the Cleanrath wind farm development is provided below.

The layout of the Cleanrath wind farm development was designed to minimise the potential
environmental impacts while at the same time maximising the energy yield of the wind resource passing
over the site. A detailed constraints study was carried out in order to ensure that no turbines or
ancillary infrastructure are located in the more environmentally sensitive areas of the site. The layout of
the Cleanrath wind farm development makes maximum use of the existing access road and tracks
within the site.

The overall layout of the Cleanrath wind farm development is shown on Figure 3-2. This map shows
the current locations of the wind turbines (as previously permitted), borrow pit, internal roads layout,

the main site entrance and the area used as a temporary construction compound during construction.

Detailed layout drawings of the Cleanrath wind farm development are included as Appendix 1 to this
report.

10
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Development Components
Wind Turbines

Wind Turbine Locations

The current installed wind turbine layout was constructed in accordance with a design which was
optimised using wind farm design software to maximise the energy yield from the site, while
maintaining sufficient distances between the turbines to ensure turbulence and wake effects would not
compromise turbine performance. The as constructed grid reference co-ordinates of the installed
turbine locations and associated foundation levels are listed in Table 3-2 below. The turbine numbering
of the installed turbines was altered for operational purposes, however for ease of reference, the turbine
numbering used corresponds to that of 2017 Permission application documentation. The corresponding
installed turbine number is provided in the Table 3-2 below.

Table 3-2 Wind Turbine Locations and Elevations

Turbine New Turbine Number Irish Grid Coordinates Top of Foundation
Number (as per signage on site) Elevation (m OD)
Easting Northing

1 15 120871 70057 209

3 14 121213 69913 213

4 13 121200 69411 190

5 12 120682 69553 208

6 7 119466 69620 260

7 8 119610 69250 253

8 11 120493 69178 222

9 9 119952 68981 228

10 10 120288 68725 229

3412 Turbine Type

Wind turbines harness the energy from the wind and convert it into electricity. A wind turbine, as
shown in Plate 3-1 below, consists of four main components:

> Foundation unit

> Tower

> Nacelle (turbine housing)

> Rotor

13
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Nacelle
(Turbine housing)

E(rlurldﬁhon

Plate 3-1 Wind Turbine Components.
The installed wind turbines have a ground to blade tip height of approximately 150 metres.

The turbine model installed on site is the Nordex N117 which has a hub height of 91m and a rotor
diameter of 117m.

The wind turbines are conventional three-blade turbines and are all geared to ensure the rotors of all
turbines rotate in the same direction at all times. The turbines are light grey matt colour.

A drawing of the wind turbine is shown in Appendix 1. The individual components of a typical geared
wind turbine nacelle and hub are shown below.

14
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Figure 3-3 Turbine nacelle and hub components

1.Rotor Blades 2.The Hub 3.The Turbine Frame

4.The Rotor Bearing 5.The Rotor Shaft 6.The Gearbox

7.The Disk Brake 8.The Generator Coupling 9.The Generator

10.The Cooling Radiator 11.The Fan Coolers 12.The Wind Measuring System
13.The Control System 14.The Hydraulic System 15.The Yaw Drive

16.The Yaw Bearing 17.The Nacelle Cover 18.The Tower

19.The Pitch system

3413 Turbine Foundations

Each wind turbine is secured to a reinforced concrete foundation that is installed below the finished
ground surface. The size of the foundations installed vary between 20.2 — 21.8 metres in diameter in a
circular configuration. The turbine foundation transmits any load on the wind turbine into the ground.
The horizontal and vertical extent of a turbine’s foundation is shown in Appendix 1.

After the foundation level of each turbine has been formed on competent strata, the bottom section of
the turbine tower “Anchor Cage” is levelled and reinforcing steel is then built up around and through
the anchor cage (Plate 3-2 below). The outside of the foundation is shuttered with demountable
formwork to allow the pouring of concrete (Plate 3-3 below) and is backfilled accordingly with
appropriate granular fill to finished surface level (Plate 3-4 below).
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Plate 3-3 Turbine Foundation Poured

16
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Plate 34 Turbine Foundation Back-fill Complete

Hard Standing Areas

Hard standing areas consisting of levelled and compacted hardcore are installed around each turbine
base to facilitate access, turbine assembly and turbine erection. The hard standing areas are used to
accommodate cranes used in the assembly and erection of the turbine, offloading and storage or
turbine components, and generally provide a safe, level working area around each turbine position.
The hard standing areas are extended to cover the turbine foundations once the turbine foundation is
in place. The sizes, arrangement and positioning of hard standing were installed as per turbine
supplier’s requirements. The installed turbine hard standing areas which have been optimised at each
turbine location so that they were accommodated by the topography, position of the site access road,
the turbine position and the turbine supplier’s requirements are shown on the layout drawings included

as Appendix 1.

The hard standing areas were developed to provide levelled assembly areas within the footprint of each
hard stand. This ensured an appropriately sized area for offloading turbine blades and tower sections
from trucks prior to being lifted into position by cranes. These levelled areas were provided within the
hard standing areas outlined in the as constructed drawings in Appendix 1 with an example from the
Cleanrath wind farm development in Plate 3-5.
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Plate 3-5 Access Road at the entrance to Turbine no. 10 with Turbine no. 9 and hardstand area arrangement in the background

Site Roads

The Cleanrath wind farm development site is accessed via the existing junction between the L3402 and
the local road in the townland of Cloontycarthy adjacent to the sawmill, through a new turbine delivery
accommodation roadway for abnormal loads and then via an existing commercial forestry entrance off
the local road and into the site as outlined in Figure 3-2. From this site entrance, a network of forestry
tracks and a local public road traverse the northern half of the site. Maximum use was made of the
existing road and tracks in accessing the turbine locations which minimised the requirement for new
roadways within the site.

Straight sections of existing and new roadways were installed to a running width of c¢.6 metres to
accommodate the transportation of large turbine components. Corners and junctions are installed
wider than six metres to allow the trucks to manoeuvre around bends. All site access roads as part of
the Cleanrath wind farm development, both existing and new, were installed to comply with the turbine
supplier’s requirements. The material used for upgrade and construction of roads within the site was
obtained from an on-site borrow pit and areas where stone material was won on site as part of the cut
and fill of roads and turbine areas. Plate 3-6 shows a site road under construction with a completed site
road shown in Plate 3-7.
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The existing roadways through the site have been upgraded and widened where required for providing
access to the turbine locations. The road upgrade involved the widening of 1.3 kilometres of existing
on-site roadways to as part of the Cleanrath wind farm development to a total running width of
approximately six metres, with wider section at corners and on the approaches to turbine locations, and
the laying of a new surface dressing on the existing section of roadway where necessary. Widening was
carried out on either side of the existing road whilst respecting the location of existing roadside
drainage already in place and where necessary widening taking place on the opposite side of the road
to the roadside drainage. The locations of the existing on-site roads that required upgrade are shown in
Figure 3-2.

New roadways have been installed for access to turbine locations in areas where existing roads were not
already present. A total of 4.8 kilometres of new roadway was installed as part of the Cleanrath wind
farm development. The extent of the new roads are shown in Figure 3-2.

Where relatively shallow depths of overburden were encountered on site, new or improved existing
roads were installed directly on a solid formation. This solid formation for these excavate and replace
roads was bedrock or a competent stratum.

The construction methodology for excavate and replace roads is outlined as follows:
Prior to the construction of the road commencing, peat movement monitoring posts were
put in place where required and appropriate drainage measures installed upslope of the
access road alignment and construction area.
Excavation was carried out until a competent stratum was reached.
Road construction was carried out in sections of approximately 50 metres in length.
The competent stratum was overlain typically with 500mm of granular fill and up to 1m
in places.
A layer of geogrid/geotextile was installed where required at the surface of the competent
stratum.
A final surface layer was placed over the excavated road to provide a road profile to
accommodate construction and turbine delivery traffic.

A typical section of a new excavated road is shown in Appendix 1.

Floating roads minimise impact on the peat, particularly peat hydrology, and significantly reduce the
volumes of peat requiring management as there is no excavation required and no peat arisings are
generated. Floating roads were constructed where deeper peat depths were found within the site
(generally above 2m).

The construction methodology of floating roads is outlined as follows:
Prior to the construction of the floating road, movement monitoring posts were put in
place where the peat depth is greater than three metres.
Base geogrid was laid onto the existing peat surface.
The typical make-up of the new floating road was 1m of granular fill with two layers of

geogrid.
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A basal layer of tree trunks/brash saved from the tree felling phase of the Cleanrath wind
farm development was used where practical.
Stone used in the floating road construction area was end tipped over at least a ten metre
stretch, on to the constructed floating road.
Following the tipping of the stone a suitable bulldozer/excavator was used to spread and
place the stone over the basal geogrid layer along the line of the road.
A final surface layer was placed over the floating road to provide a road profile to
accommodate construction and turbine delivery traffic.

At transitions between floating and excavated roads, a length of road of approximately ten to twenty
metres had the peat excavated and replaced with suitable fill. The fill was graded so that the road
surface transitions smoothly from floating road to excavated road and vice versa.

All new roadways were constructed with a camber to aid drainage and surface water runoff where the
terrain could accommodate this. The gradient and slope of the camber depended on the site
characteristics where the road is actually being constructed.

A typical section of a new floating road is shown in in Appendix 1.

One on-site borrow pit was developed as part of the Cleanrath wind farm development. The rock and
hardcore material that was required during the construction of the Cleanrath wind farm development
was sourced from the on-site borrow pit and areas where stone material was won on site as part of the
cut and fill of turbine areas and roads. A limited amount of hardcore and other aggregate materials
were imported that may not be possible to source from the on-site borrow pit, such as bedding sand for
duct laying, and hardcore for initial site enabling works required before the borrow pit was accessed
and developed. The location and extent of the developed borrow pit is shown on Figure 3-2 and on the
detailed site layout drawings included as Appendix 1 to this NIS.

The Borrow Pit is located in the centre of the site, adjacent to Turbine No. 5. The developed area
measures 2,550m? in area and supplied hardcore materials for the construction of turbines, construction
compound and associated site access roads.

The total volume of rock and hardcore material that were extracted from the borrow pit as well as
material won in other site areas as part of the cut and fill of roads and turbine areas was 51,905m?.

Post-construction, the borrow pit area has been secured and made safe by reinstatement of the area
with overburden and peat from site excavations and therefore, the provision of a perimeter stock-proof
fence around the borrow pit area to prevent access to this area is not necessary. The borrow pit now
blends in with the hardstanding area of Turbine no. 5 as can be seen in Plates 3-8 and 3-9 below.

Hardcore materials were extracted from the borrow pit by means of rock breaking and blasting.
Blasting was considered to be a more effective rock extraction method producing significant volumes of
rock in a matter of milliseconds. Blasting was only carried out after an appropriate method of notifying
local residents was submitted to and agreed with the Planning Authority. Notifying the residents
involved a letter drop to each property within 1,300m of the borrow pit area which comprised 7 no.
houses. Blast notifications took place 24 hours prior to each blast event

The extraction of rock from the borrow pit was a temporary operation run over a short period of time
relative to the duration of the entire project. The two rock extraction methods utilised during
construction are detailed below.
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Plate 3-8 Borrow Pit Area adjacent to Turbine no. 5

Plate 3-9 Borrow Pit Area

Rock Breaking

Rock can typically be extracted from borrow pits or other infrastructure areas where weathered or
brittle rock is encountered by means of a hydraulic excavator and a ripper attachment. This is a
common extraction methodology where fragmented rock can be carefully extracted in layers by a
competent operator. In areas where rock of a much higher strength is encountered and cannot be
removed by means of excavating then a rock breaking methodology can be used. Where rock breaking
is required, a large hydraulic 360-degree excavator with a rock breaker attachment is typically used.
Given the power required to break out tight and compact stone at depth, the machines are generally
large and in the 40-60 tonne size range. Even where rock might appear weathered or brittle at the
surface, the extent of weathering can quickly diminish with depth resulting in strong rock requiring
significant force to extract it at depths of only a few metres.
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A large rock breaking excavator progressively breaks out the solid rock from the ground where
necessary. The large rock breaker is typically supported by a smaller rock breaker which can often be
in the 30-40 tonne size range and works to break the rocks down to a size that they can be fed into a
crusher.

The extracted broken rock was typically loaded into a mobile crusher using a wheeled loading shovel
and crushed down to the necessary size of graded stone required for the on-site civil works. The same
wheeled loader took the stone from the crusher conveyor stockpile and stockpiled it away from the
immediate area of the crusher until it was required elsewhere on the site.

Where blasting was used as an extraction method, a mobile drilling rig was used to drill vertical
boreholes into the area of rock that was to be blasted. The drilling rigs used were self-propelled
machines, designed for drilling blast boreholes. A drilling rig worked 4 days drilling the necessary
number of boreholes required for a single blast. The locations, depth and number of boreholes were
determined by the blast engineer, a specialist role fulfilled by the blasting contractor employed to
undertake the works.

The blast engineer arranged for the necessary quantity of explosive to be brought to site to undertake a
single blast. The management of explosives on site and the actual blasting operation was agreed in
advance with and supervised by An Gardai Siochana. The blast engineer set the explosives in place in
the boreholes, set the charges, and fired the blast. Each blast took only a matter of milliseconds but may
have been perceived to have taken longer as blast noise echoes around the area.

The blast generated rock of a size that could be loaded directly into a mobile crusher, using the same
wheeled loader description outlined above. From that point on, the same method was used for
processing the rock generated from a blast, as would be used to process rock generated by rock
breaking. The drilling rig recommenced drilling blast holes for the next blast as soon one blast had
been finished. A total of 4 no. blast events were completed as part of the Cleanrath wind farm
development.

The quantity of peat and overburden that required management on the site was calculated, as 9,160m?.
The volumes are calculated based on the quantity of material generated by the cut and fill design
prepared by Ionic Consulting Engineers which was deemed to be unusable for reuse as suitable
construction material. This material comprised soft overburden and peat from shallow areas.

The majority of overburden and peat was stored temporarily adjacent to the works areas for
reinstatement of temporary works areas after the main construction activities had been completed. For
example, the working area required around each turbine foundation was backfilled on completion of
the turbine foundation. Similarly, the roadways were graded back to the level of the adjacent ground
and embankments were covered with a layer of suitable material to encourage re-vegetation of the site.
In both these and other cases, the necessary volumes of overburden was stored adjacent to the works
areas, for reuse in reinstatement. All have been assessed by an ecologist, geotechnical engineer and
hydrologist as part of this assessment the details of which is summarised in the relevant sections
throughout this document. This approach of using temporary storage areas was considered more
sustainable than hauling the material to the borrow pit and transporting it back from there again to
where it is needed for the reinstatement works. Considering also that only one borrow pit was
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developed reduced the relocation options for this material as part of reinstatement. The stored material
was sealed with the machine bucket and surrounded by silt fences to ensure sedimentladen run-off did
not occur prior to its subsequent use for site reinstatement.

The grid connection cabling from the Cleanrath wind farm development connects to the existing 38kV
Derragh Wind Farm Substation constructed as part of the Derragh Wind Farm development and is
located approximately 3km west of Cleanrath Wind Farm in the townland of Rathgaskig. The cabling
loops back out of this substation and runs mainly within the public road corridor on to the 110kV
Coomataggart substation located in the townland of Grousemount, Co. Kerry.

The electricity substation compound includes a wind farm control building and the electrical
components necessary to consolidate the electrical energy generated by Cleanrath wind farm
development and export that electricity to the national grid. Further details regarding the connection of
the onsite substation to the national electricity grid are provided in Section 3.4.7 below.

The location of the Derragh Wind Farm Substation with layout and elevations of the substation shown
on Layout Drawings in Appendix 1. The substation compound is surrounded by an approximately 2.6
metre high steel palisade fence (or as otherwise required by ESB), and internal fences also segregate
different areas within the main substation. The layout of electrical equipment in the electricity
substation has been constructed to Eirgrid/ESB networks specifications.

The electricity and fibre optic cabling from each turbine passes through the various site access roads in
the direction of Turbine no. 7. Within Turbine no. 7, the power was combined for export off site. The
electricity and fibre-optic cable ducting is approximately 1.2 metres below the ground surface as
outlined on the application drawings included as Appendix 1 to this report. Figure 3-4 below shows a
typical cable trench.
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Figure 34 Typical 38kV Cable trench cross section detail

Cable trenches have been developed and ducting installed to ESB Networks specifications.

Grid Connection

The grid connection cable route comprises electricity cabling (33kV) from Turbine no. 7 within cable
ducting along the permitted Operational Access/Inspection Road (P Ref. 18/04458) southwest of
Turbine no. 7 and on to the local public road until it turns onto the access track of the constructed
Derragh Wind Farm development and connects to the constructed 38kV electricity substation. The grid
connection is approximately c15km in length. The cabling loops back out of the Derragh Wind Farm
Substation (38kV) and runs mainly within the public road corridor on to the 110kV Coomataggart
substation located in the townland of Grousemount, Co. Kerry. The final 1.5km of the cable route
within Co. Cork and the 2km of the cabling in Co. Kerry is located on existing private access tracks.
The entire grid connection route passes through the townlands listed in Table 3-1 of this NIS. The grid
connection route is illustrated in Figure 3-5. Figure 3-6 illustrates the watercourse crossings along the
grid route.
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A Site Office/Canteen and storage container was temporarily located along the access road west of
Turbine no. 7 at the outset of construction works. As the works progressed into the site, these facilities
were relocated to the access road South West of Turbine no. 8 as outlined in Figure 3-2. These were the
only facilities required at this stage the construction. As the works progressed, a temporary construction
compound measuring approximately 80 metres by 50 metres was installed in the north of the site
adjacent to Turbine No. 1 and located along a section of new road. An additional area of temporary
construction compound was also provided on the south side of the access road adjacent to Turbine no.
1 which was used mainly by the turbine supplier as their compound during turbine installation The
location and extent of the construction compound is shown on the site layout drawing in Figure 3-2.

During construction, the compound included the provision of temporary site offices, staff facilities and
car-parking areas for staff and visitors. The layout of the construction compound is shown in Appendix
1. Construction materials and turbine components were brought directly to the turbine locations
following their delivery to the site.

Temporary port-a-loo toilets located within a staff portakabin were used during the construction phase.
Wastewater from staff toilets were directed to a sealed storage tank, with all wastewater being tankered
off site by permitted waste collector to wastewater treatment plants.

Since the completion of construction, all offices, welfare facilities and equipment has been removed and
the area repurposed as the hardstanding for Turbine No. 1. The area of temporary construction
compound on the south side of the access road has been decommissioned with all offices, containers
and welfare facilities removed from site. The stoned area that remains will be allowed to revegetate
naturally over time.

The construction of the Cleanrath wind farm development has resulted in the permanent loss of 4.13ha
of the peatland habitat mosaic within the site. The development was specifically designed to avoid the
larger areas of blanket bog that are mapped separately from the overall peatland mosaic. It has also led
to the temporary physical disturbance of peatland habitats adjacent to the development footprint during
the construction of the wind farm. A habitat restoration and enhancement plan has been prepared to
mitigate for this habitat loss.

The details of this habitat restoration plan are provided in Appendix 2.

A portion of the Cleanrath wind farm development site comprises a commercial coniferous forestry
plantation, with approximately 32.5% of the site originally under forestry. As part of the Cleanrath wind
farm development, permanent tree felling was required within and around the development footprint to
allow the construction of turbine bases, access roads and the other ancillary infrastructure. Along
sections of access road in forested areas, an area of approximately three times the width of the access
road was felled. Temporary felling was also required in the vicinity of turbine locations, the purpose of
which is to achieve the required setback between the trees and the turbines for the protection of bats.

A total of 8.14 hectares of forestry was felled within and around the development footprint. An
additional 4.18 hectares of trees were temporary felled around the turbine locations. The total amount
of tree felling completed as part of the Cleanrath wind farm development was 12.32 hectares, or 7.2% of
the current forested area. Figure 3-7 shows the extent of the area that was felled as part of the Cleanrath
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wind farm development. Tree felling licences were obtained for the area of trees that was felled for the
construction of the Cleanrath wind farm development.

An additional hectare of felling is proposed to provide an area of enhanced peatland which is intended
to offset the permanent loss of Peatland Habitat due to the permanent footprint of the Cleanrath wind
farm development. This area will be restored to peatland habitat. Any further felling proposed for the
site will be the subject of a Limited Felling Licence (LFL) application to the Forest Service.

In line with the Forest Service’s published policy on granting felling licences for wind farm
developments, areas cleared of forestry for turbine bases, access roads, and any other wind farm-related
uses are to be replaced by replanting at an alternative location.

The Forest Service policy requires replanting on a hectare for hectare basis and states that where
turbulence or temporary felling is necessary, a ‘short rotate//on forestry’ (SRF) approach is generally
made a condition of the felling licence. The SRF approach recommends the use of lodgepole pine or
another suitable species as the replanting choice. The north coastal variety of lodgepole pine is
preferred because it is unlikely to reach ten metres in height, the height at which the trees would again
have to be felled to prevent turbine turbulence effects or interfere with the vegetation setback
requirement for bats, over the 25-year lifetime of the wind farm project.

A total of 12.32 hectares of new forestry will therefore be replanted as a condition of the felling licences
that have been issued in respect of the Cleanrath wind farm development. Replanting is a requirement
of the Forestry Act and is primarily a matter for the statutory licensing processes that are under the
control of the Forest service. The replacement replanting of forestry can occur anywhere in the State
subject to licence. Some replanting will take place on the site of the Cleanrath wind farm development.
It is standard practice to maximise the allowed 2 years fallow period between felling and replanting
where replanting is due to take place on site, therefore this replacement planting of temporary felled
areas will be due to occur before 31/03/2022. In addition, two replanting area were identified and
assessed as part of the replacement of permanent felling with an availability of 2.95 hectares and 5.38
hectares located in the townlands of Glantane Beg and Claraghatlea, Co. Cork respectively. The lands
proposed as part of the replacement of permanent felling required for the areas of Peatland Habitat
Restoration are located in the townland of Sheehaun in Co. Roscommon. All these lands were granted
Forest Service Technical Approval for afforestation and the planting of these areas has been completed.
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CHARACTERISTICS OF THE RECEIVING
ENVIRONMENT

The ecological surveys that were undertaken to inform this NIS are fully described in this section. A

general description of the ecology of the site of the Cleanrath wind farm development is provided in

the AA Screening Report. The specific surveys that were undertaken to assess the potential effects on
the identified European Sites are described below.

Ecological Survey Methodologies
Desk Study

A comprehensive desk study was undertaken to inform this ecological impact assessment. This study
included a thorough review of available information that is relevant to the ecology of the site of the
development and grid connection. This information provides valuable existing data and also helps in
the assessing the requirement for additional ecological surveys.

The following list describes the sources of data consulted:

> Review of Site Specific information with regard to the ‘Screened In’ European
Sites as available from www.NPWS.ie.

7 Review of The EPA web-mapper (https:/gis.epa.ie/EPAMaps/) to provide data
on the EPA River Catchments and Watercourses.

7 Consultation with relevant Statutory Authorities (Department of Culture,
Heritage and the Gaeltacht, Inland Fisheries Ireland)

Ecological Multidisciplinary Walkover Surveys

Multi-disciplinary ecological walkover surveys were undertaken of the Cleanrath wind farm
development site including the turbine delivery route and grid connection route on various dates
between 2010 and 2020 in accordance with NRA Guidelines on Ecological Surveying Techniques for
Protected Flora and Fauna on National Road Schemes (NRA, 2009). The walkover surveys were
undertaken in October 2010, March, May and October, November and December 2011, January-
March 2012, February-December 2015, 27% November 2018 and 20 December 2018. Additional
surveys were also undertaken on the 3rd gth & 28ﬂ‘January 2019, 7t 8t 90t and 21% March 2019 and
301 March & 14™ May 2020. The surveys provided baseline data on the ecology of the study area prior
to, during and after construction. They enabled an assessment of whether further, more detailed habitat
or species-specific ecological surveys were required. The multi-disciplinary ecological walkover surveys
comprehensively covered the study area of the wind farm, including all elements of the development
and grid connection.

Habitats were classified in accordance with the Heritage Council’s ‘A Guide to Habitats in Ireland
(Fossitt, 2000). Habitat mapping was undertaken with regard to guidance set out in ‘Best Practice
Guidance for Habitat Survey and Mapping' (Smith et al., 2011).

Plant nomenclature for vascular plants follows ‘New Flora of the British Isles’ (Stace, 2010), while
mosses and liverworts nomenclature follow ‘Mosses and Liverworts of Britain and Ireland - a field

guide’ (British Bryological Society, 2010).

The walkover surveys were designed to detect the presence, or suitable habitat for a range of protected
faunal species that may occur in the vicinity of the development.
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ring the multidisciplinary surveys, a search for Invasive Alien Species (IAS), with a focus on those listed
under the Third Schedule of the European Communities Regulations 2011 (S.I. 477 of 2011), was also
conducted.

Areas identified during the multidisciplinary walkover survey as providing potential habitat for otter
were subject to targeted surveys. Dedicated otter surveys were undertaken in December 2015 by MKO
ecologists and again on the 13", 14% and 15 November 2018 by Julie O’Sullivan of MKO. Further
surveys were undertaken by Pat Roberts on 14t May 2020. Otter surveys were undertaken at all
locations where the construction footprint occurs in close proximity to or crosses watercourses.
Particular attention was paid to the River Toon within the development site. The otter surveys were
conducted as per NRA (2009) guidelines (Ecological Surveying Techniques for Protected Flora and
Fauna during the Planning of National Road Schemes). This involved a search for all otter signs e.g.
spraints, scat, prints, slides, trails, couches and holts. In addition to the width of the rivers/watercourses,
a 10m riparian buffer (both banks) was considered to comprise part of the otter habitat (NPWS 2009).
The dedicated otter survey also flowed the guidance as set out in NRA (2008) ‘Guidelines for the
Treatment of Otters Prior to the Construction of National Roads Schemes’and following CIEEM best
practice competencies for species surveys (CIEEM, 2013!).

Sampling was carried out downstream of the study area at 11 sites on the 14" May 2020. All
watercourses were assessed if they were located within or downstream of the wind farm development or
the grid connection route and contained flowing water. The locations of each watercourse surveyed are

provided in Figure 4-1.

Biological water quality was assessed through kick-sampling each of these watercourses. Macro-
invertebrate samples were converted to Q-ratings as per Toner et al. (2005)2. The applied Q ratings
followed the EPA water quality classes and Water Framework Directive status categories. All riverine
samples were taken with a standard kick sampling hand net (250mm width, 500um mesh size) from
areas of riffle/glide utilising a two-minute sample, as per ISO standards for water quality sampling (ISO
10870:2012). Large cobble was also washed at each site where present.

In addition to the biological water quality assessment, each watercourse was visually assessed for signs
of pollution or instream activity that could be attributable to the construction of the windfarm.

The results of the surveys at all 11 sites are provided in Appendix 3.

! CIEEM, 2013, Technical Guidance Series — Competencies for Species Survey, Online, Available at:
Accessed: 20.06.2019

2 Toner, P, Bowman, J., Clabby, K., Lucey, J., McGarrigle, M., Concannon, C.,. & MacGarthaigh, M. (2005). Water quality in
Ireland. Environmental Protection Agency, Co. Wexford, Ireland.


https://cieem.net/resource/competencies-for-species-survey-css/
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Field surveys were undertaken by McCarthy Keville O’Sullivan Ltd. (MKO) between February 2015
and March 2017, which includes two full breeding seasons and two non-breeding seasons in line with
SNH (2017). This data comprises the core data set used to inform the impact assessment. It is
supplemented by bird survey data gathered during pre-commencement monitoring at the Cleanrath
wind farm development between June 2018 and August 2018, and bird survey data gathered during
operational monitoring at the Cleanrath wind farm development, between January 2020 and May 2020.
The supplementary data gathered during pre-commencement and operational is clearly defined
throughout this report and has been used to compare against the predictions made using the core
dataset (February 2015 to March 2017) during the impact assessment.

The data provided in this report is robust and allows clear, precise and definitive conclusions to be
made on the avian receptors identified within the subject site. Field survey methodologies were devised
to survey for the bird species composition and assemblages that occur within the study area and its
hinterland and which are potentially susceptible to impacts from this type of development.

Based on the results of a desk study, consultation and 2011/12 winter season bird surveys, the likely
importance of the study area for bird species was ascertained. Based on the collated information
available from the above preliminary assessment and adopting a precautionary approach, a site-specific
scope for the ornithological surveys was developed.

The survey work undertaken between February 2015 and March 2017 forms the core dataset for the
assessment of effects on ornithology, which includes two full breeding seasons and two non-breeding
seasons in line with SNH (2017). This data is supplemented by pre-commencement and operational
monitoring bird surveys which took place between June and August 2018, and January and May 2020
respectively. Full details of the surveys carried out and the data recorded are provided in Chapter 7 of
the EIAR and its associated appendices. The methodologies followed in relation to hen harrier are
provided below.

In the absence of specific national bird survey guidelines, the ornithological surveys were designed and
undertaken in full accordance with ‘Recommended bird survey methods to inform impact assessment
of onshore wind farms’ (SNH, 2017).

The various survey types undertaken are described below.

Vantage point surveys were undertaken in accordance with SNH guidance from February 2015 and
February 2017. Surveys were conducted monthly throughout this survey period from three fixed point
vantage points (VP1 - VP3) to allow comprehensive coverage of all turbines in accordance with SNH
2017. Vantage point surveys are designed to quantify the level of flight activity and its distribution over
the survey area. The primary purpose of the survey is to provide data to inform the collision risk
model, which makes predictions of mortality, from collisions with turbines. The validity of vantage
point surveys were confirmed by MKO by conducting viewshed analysis, as described below, and
further checked during initial field surveys. Figure 7-1 in Appendix 4 shows the locations of all vantage
points relative to the development site.
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Viewshed Analysis

Viewshed analysis was carried out to confirm coverage of the study area from fixed vantage point
locations (i.e. VP1 — VP3). Viewsheds were calculated using Resoft Wind Farm ZTV (Zone of
Theoretical Visibility) software in combination with Mapinfo Professional (Version 10.0) using a
notional layer suspended at 32.5m, which is representative of the lowest swept rotor height of the
turbines at the Cleanrath wind farm development. While the relevance of being able to view as much
of the site to ground level is acknowledged, the SNH guidance emphasises the importance of visibility
of the ‘collision risk volume’ when the data is to be used to estimate the risk of collision with turbines

by birds.

The area visible from each vantage point was ground-truthed (i.e. confirmed during field surveys) to
incorporate landscape features (e.g. woodland, spoil heaps etc.) into the analysis that would not
otherwise be accounted for in the computer modelling programme. The vantage points were selected to
effectively survey the rotor swept area of all turbines.

The viewshed analysis involved testing each VP location for its visibility coverage by creating a
viewshed point 1.5 meters in height (to represent the height of observer) on a map using 10 metre
contours terrain data. The relative height of forestry and its effects on visibility is also accounted for in
the analysis. Using the ZTV software, a viewshed of 360 degrees was produced calculating an area 32.5
metres from ground level up to a 2km radius from the VP location. The resulting viewshed image was
then cropped to 180 degrees to give the viewshed orientation and visible survey area from each VP
location in line with SNH (2014, 2017).

In order to ensure that the viewsheds provided sufficient coverage of the proposed turbines and 500m
of same, a 500m buffer was applied to the outer most turbines of the Cleanrath wind farm
development’ in line with SNH (2014, 2017). The viewshed analysis highlights that the rotor swept area
(i.e. potential collision height) of all turbines was visible and surveyed throughout the two-year survey
period. The visible view shed at 32.5m is presented on Figures7-2, 7-2-1, 7-2-2 and 7-2-3 in Appendix 4.

Data Recording and Digitisation

Data on bird observations and flight activity was collected from a scanning arc of 180° within a 2km
radius of each fixed VP by a surveyor for six hours per month (SNH 2017). Due to weather constraints,
some surveys ended early but were continued at a later date in the month to ensure that six hours of
surveys were conducted per month in accordance with SNH guidance (2017). Surveys were scheduled
to provide a spread over the full daylight period including dawn and dusk watches to coincide with the
peaks in bird activity.

Survey effort for vantage point watches is presented in Appendix 4, This includes full details of dates,

times, survey locations, survey duration and weather conditions for each survey. Table 1 below shows a
summary of the VP survey work undertaken.

Table 4-1 Vantage Point Survey Effort
Survey Season Months Minimum Effort per VP

2015 Breeding Season (3VPs) Feb-Aug 40 hours/VP
2015/2016 Non-Breeding Season (3VPs) Sep-Feb 36 hours/VP
2016 Breeding Season (3VPs) Mar-Aug 45 hours/VP
2016/2017 Non-Breeding Season (3VPs) Sep-Feb 36 hours/VP

Birds which use the airspace around turbines are susceptible to collision with operating turbines. The
swept area of the rotor blade is the area in which a collision is theoretically possible. Possible collision
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height (PCH) is therefore defined as the area of space occupied by the turbine rotors. Observed flight
activity was recorded as per defined flight bands which were chosen in relation to the dimensions of
potential turbine models to be used at the Cleanrath wind farm development.

Bands were determined prior to final selection and construction of the turbines. Initial height bands
used for recording flight data were split into bands 0-10m, 10-100m and 100m+ which were used during
VP surveys between February 2015 and March 2016. In April 2016 height bands were revised to
incorporate modern turbine dimensions. Height bands 0-10m, 10-25m, 25-175m and 175m+ were used
for the period April 2016 to February 2017. Taking a highly precautionary approach, both height bands
were combined, for collision risk modelling purposes, the height bands 10-100m and 100m+, were both
combined and included in the newer height band of 25-175m. All flight activity within the combined
height band of 25-175m is considered to be within the Potential Collision Height (PCH) with regard to
the turbine swept area, based on a worst-case scenario for collisions risk modelling. This height band
incorporates the actual swept area of the turbines (i.e. 32.5m - 150m), leaving a considerable amount of
height below and above PCH to account for any potential surveyor error.

Each flight observation was assigned a unique identifier when mapped in the field and subsequently
digitised using GIS software.

Breeding walkover surveys were undertaken to determine the presence of bird species of high
conservation concern and identify areas of possible, probable or confirmed breeding territories for bird
species observed within the study area. The survey methodology followed the Adapted Brown and
Shepherd method for upland sites as outlined in Gilbert et al. (1998) and SNH (2017) (‘adapted Brown
and Shepherd surveys’). In addition, surveyors visited prominent features (e.g. fence posts) within the
Cleanrath wind farm development to search for signs of raptor activity (e.g. merlin) such as pellets or

plucked feathers.

Transect routes were devised to ensure coverage of different habitats within the study area. Target
species were waders, raptors, waterbirds, gulls and other birds of conservation concern. Along with
target species, all additional species observed were recorded to inform the evaluation of supporting
habitat.

W