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1 INTRODUCTION

1.1 Background

Woodrow Sustainable Solutions Ltd. (Woodrow) was engaged on behalf of the applicant —
Bracklyn Wind Farm Ltd. — to prepare a Natura Impact Statement (NIS) for the proposed
development of a wind farm at Bracklyn, Co. Westmeath, with associated infrastructure
which crosses into Co Meath. The proposed development is for the construction, operation
and decommissioning of a nine-turbine wind farm located within the townland of Bracklin,
Co. Westmeath, with a grid connection route that crosses into Co. Meath through the
townland of Coolronan.

The intention of this NIS is to determine, in view of best scientific knowledge, applying the
precautionary principle, and in light of the conservation objectives of the relevant Natura
2000 sites, whether the proposed development, either alone or in combination with other
plans or projects, may adversely affect the integrity of any Natura 2000 sites. Natura 2000
sites, also known as European Sites, are Special Areas of Conservation (SACs) and Special
Protection Areas (SPAS).

The legal basis on which SACs are selected and designated is the EU Habitats Directive,
transposed into Irish law by the European Communities (Birds and Natural Habitats)
Regulations 2011 (S.I. No. 477 of 2011), as amended. SACs are designated for the
protection of certain habitats and species under the Habitats Directive. Ireland is required
under the terms of the EU Birds Directive (2009/147/EC) to designate SPAs for the
protection of endangered species of wild birds. This includes certain listed rare and
vulnerable species, regularly occurring migratory species, such as ducks, geese and
waders, and wetlands, especially those of international importance, which attract large
numbers of migratory birds each year.

This report provides information which can be used to assist the Competent Authority in
applying Article 6(3) and 6(4) of the Habitats Directive! as necessary, under their roles,
functions and responsibilities in relation to the Appropriate Assessment of plans or projects.

The legislative context of the requirement to undertake Appropriate Assessment (AA) and
the AA process is outlined in the following sections.

1.2 Legislative context

1.2.1 Requirement for Appropriate Assessment Screening

Council Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild Fauna and
Flora (The Habitats Directive) was transposed into Irish law by the European Communities
(Natural Habitats) Regulations 1997, which was subsequential consolidated through the
European Communities (Birds and Natural Habitats) Regulations 2011 (The Habitats
Regulations) (as Amended 2013, 2015 & 2021).

1 Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora, as amended by Council
Directive 97/62/EC. Available at: http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm
[Accessed July 2019].
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An Appropriate Assessment Screening provides the information necessary to fulfil the
requirements of Article 6 of the EU Habitats Directive 1992 and Regulation 42 of the Habitats
Regulations 2011 (as Amended) in determining the potential impacts on Natura 2000 Sites
from the proposal. Regulation 42(1) of the of the Habitat Regulations requires that:

“A Screening for Appropriate Assessment of a plan or project for which an application
for consent is received, or which a public authority wishes to undertake or adopt, and

which is not directly connected with or necessary to the management of the Site as a

Natura 2000 Site, shall be carried out by the public authority to assess, in view of best
scientific knowledge and in view of the conservation objectives of the Site, if that plan

or project, individually or in combination with other plans or projects is likely to have a
significant effect on the Natura 2000 Site”.

Case law? has required that measures which are intended to avoid or reduce the harmful
effects of the proposed development on any relevant Natura 2000 site, i.e. specific
mitigation, cannot be considered at the screening stage of the Appropriate Assessment
process and where this arises, the plan or project must be assessed fully.

If, following the screening process, a likely significant effect is predicted or cannot be ruled
out; under Regulation 42(6) of the Habitat Regulations, an Appropriate Assessment is
required in order to determine the potential for impact on the integrity of a Natura 2000 site.
In the event of a negative assessment in terms of an adverse effect on Site integrity, a
proposal can only be consented in the absence of feasible alternatives and for ‘Imperative
Reasons of Overriding Public Interest’ (IROPI). In such cases, compensatory measures to
ensure the integrity of the Natura 2000 Site is maintained, are required. The Guidance
document on Atrticle 6(4) of the ‘Habitats Directive’ states that:

“any uncertainty over the precise nature and/or magnitude of the adverse effects
should be thoroughly tested. Where appropriate, a precautionary approach should be
adopted and the assessment of adverse effect based on a worse-case scenario.”®

1.2.2 Requirement for a Natura Impact Statement

The Appropriate Assessment test assesses whether, in view of the best scientific knowledge
and applying the precautionary principle, and in light of the conservation objectives of the
relevant Natura 2000 sites, the proposed project, either alone or in combination with other
plans or projects, may adversely affect the integrity of any Natura 2000 sites.

If, following the screening process, a potential significant effect is predicted or cannot be
ruled out, under Regulation 42(6) of the European Communities (Birds and Natural habitats)
Regulations 2011 (as Amended) and part 177U (part XAB) of the Planning and Development
Act 2000, an Appropriate Assessment is required in order to determine the potential for
impact on integrity of Natura 2000 sites. The Screening for Appropriate Assessment, as
detailed in Section 4 of this report, determined that potential significant effects on Natura
2000 Sites could not be ruled out and therefore a Natura Impact Statement (NIS) is required.

2 People Over Wind and Peter Sweetman v Coillte Teoranta (C-323/17); and, Heather Hill Management Company clg v An
Bord Pleanéla [2019] IEHC 450.

3 European Commission (2007) Available at:
http://ec.europa.eu/environment/nature/natura2000/management/docs/arté/guidance_art6_4_en.pdf [Accessed July 2021].
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1.3 The Appropriate Assessment (AA) Process

The sections, paragraphs and tables of this report relate in sequence to the process of
assessing the potential impact of the proposed development in the context of the sequential
requirements detailed under Article 6 of the EU Habitats Directive. As outlined in guidance
provided by Department of Environment, Heritage and Local Government (DoEHLG, 2010)%,
the four-stage process of Appropriate Assessment has been followed, whereby the outcome
at each successive stage determines whether a further stage in the process is required,
including:

e Stage 1: Screening for Appropriate Assessment

e Stage 2: Appropriate Assessment — provision of Natura Impact Statement (NIS)
e Stage 3: Alternative Solutions

e Stage 4: Imperative Reasons of Overriding Public Interest (IROPI)/Derogation

Stage 1: Screening for Appropriate Assessment (AA)

This process identifies, without consideration of mitigation measure, whether the proposed
development is:

i) directly connected to or necessary for the management of a Natura 2000 site(s);
and
i) identifies whether the development is likely to have significant effects upon a

Natura 2000 site(s) in view of a site’s conservation objectives either alone or in
combination with other projects or plans.

The outcome from this stage is a determination for each Natura 2000 site(s) of not
significant, significant, potentially significant, or uncertain effects. The latter three
determinations for a given Natura 2000 site triggers Stage 2 of the AA process.

Stage 2: Appropriate Assessment

This stage considers any adverse effects of the proposed development on the integrity of
Natura 2000 sites, either alone or in combination with other projects or plans, with respect to
a site’s:

i) conservation objectives; and
1)) its structure and function.

Mitigation measures necessary to avoid, reduce or off negative effects are proposed and
assessed at this stage.

The output from this stage is a Natura Impact Statement (NIS). This document must include

sufficient information for the competent authority to carry out the appropriate assessment. If

the assessment is negative, i.e. adverse effects on the integrity of a site cannot be excluded,
then the process must consider alternatives (Stage 3) or proceed to Stage 4.

Stage 3: Alternative Solutions

This stage examines alternative ways of achieving the objectives of the project that avoid
adverse effects on the integrity of a Natura 2000 site. This assessment may be carried out

4 Department of Environment, Heritage and Local Government (DoEHLG, 2009 as amended in 2010). Appropriate
Assessment of Plans and Projects in Ireland: Guidance for Planning Authorities
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concurrently with Stage 2 in order to find the most appropriate solution. If no alternatives
exist or all alternatives would result in adverse effects to the integrity of Natura 2000 site(s),
then the process either moves to Stage 4 or the project is abandoned.

Stage 4: Imperative Reasons of Overriding Public Interest (IROPI)/Derogation

This stage includes the identification and assessment of compensatory measures where, in
the context of Imperative Reasons of Overriding Public Interest (IROPI), it is deemed that the
project or plan should proceed although it has been determined that no less damaging
alternative solution exists.

1.4 Main sources of information
The following guidance documents and sources of information were consulted:

e Department of Environment, Heritage and Local Government (DoEHLG, 2009 as
amended in 2010). Appropriate Assessment of Plans and Projects in Ireland:
Guidance for Planning Authorities;

e European Community Habitats Directive (92/43/EEC) — The Habitats Directive;

e European Communities (Natural Habitats) Regulations 1997;

e European Commission Environment DG (2001). Assessment of plans and projects
significantly affecting Natura 2000 Sites: Methodological guidance on the provisions
of Article 6(3) and (4) of the Habitats Directive 92/43/EEC,;

e European Commission Environment DG (2018) Managing Natura 2000 Sites: The
Provisions of Article 6 of the Habitats Directive 92/43/EEC;

e Environmental Protection Agency (EPA) Maps®;

e National Parks and Wildlife Services online MapViewers;

¢ National Parks and Wildlife Service's data (downloaded GIS datafiles)’;

e To review other planning applications in Co. Westmeath and Co. Meath - National
Planning Application Database?;

¢ Hydrogeological and Hydrological Impact Assessment (HEC, 2021), included in the
Environmental Impact Assessment Report - EIAR as Chapter 7: Water (reviewed
September 2021);

e ECcIA - Ecological Impact Assessment (Woodrow, 2021), included in the
Environmental Impact Assessment Report - EIAR as Chapter 5: Biodiversity
(reviewed September 2021);

e Outline Construction Environmental Management Plan (Jennings, 2021) included in
Environmental Impact Assessment Report (EIAR) as Annex 3.8 (reviewed
September 2021).

e More specific sources of information on species/habitat distribution used to inform the
desk-based study are provided in Section 3.1.

The proposed development was informed by a comprehensive suite of ecological surveys
conducted by Woodrow Sustainable Solutions Ltd., between October 2018 and May 2021.
These surveys applied best practice guidelines, as required for ecological assessment for

5 EPA Maps. Available at: https://gis.epa.ie/EPAMaps/ [Accessed July 2021].
6 NPWS Map Viewer. Available at: http://webgis.npws.ie/npwsviewer/ [Accessed July 2021)

7 NPWS Maps and Data. Available at: https://www.npws.ie/maps-and-data [Accessed July 2021].

8 National Planning Application Database. National Planning Application Database (arcgis.com) [Accessed July 2021].
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proposed onshore wind farm developments. Of relevance to this NIS are the following
surveys, which determined the distribution and occurrence of any Qualifying Interests for
Natura 2000 sites within the potential Zone of Influence of the proposed development and
identified any source-receptor pathways:

Habitat mapping of the proposed development site, as per Fossitt (2000) by
experienced surveyors able to identify Annex | habitat types requiring further
surveying;

Non-native/alien invasive species surveys;

Aquatic surveys, including salmon and lamprey suitability surveys, RHATS, kick-
sampling and collection of baseline water quality parameters, including: temperature,
pH, dissolved oxygen, conductivity and turbidity;

Invertebrate habitat suitability assessment for species on Annex Il of the Habitats
Directive, including marsh fritillary and Vertigo species

Monthly winter waterbird surveys covering any suitable habitat up to 5 km from the
proposed development site;

Two years of vantage point (VP) watch surveys used to predict the avian collision risk
for the proposed development, through collision risk modelling;

Kingfisher habitat suitability surveys within the proposed development site;

Protected mammal surveys covering waterbodies within and up to 150 m from the
proposed development site.

1.5 Report structure

Section 1: Outlines the legislative context and methodology for the AA process

Section 2: Provides a description of the proposed development

Section 3: Details the ecological desk study and field surveys undertaken

Section 4: Stage 1: Screening for AA report

Section 5: Provides results of desk study and ecological surveys

Section 6: Stage 2: Natura Impact Statement

Section 7: Consideration of ‘in-combination’ effects

Section 8: Mitigation measures

Section 9: Assessment residual effects

Section 10: Conclusions of the NIS
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2 SITE DESCRIPTION & FEATURES OF THE PROPOSED
DEVELOPMENT

2.1 Location

The proposed development is located in east County Westmeath and west County Meath,
approximately 16 kilometres (km) east of Mullingar, approximately 4km south of Delvin and
approximately 5km north of Raharney. Figure 1 shows the location of the Application Site
and layout of the proposed infrastructure. The central Irish grid reference for the Application
Site is N 61201 58181 [Lat. 53.570161 Long. -7.0768476]. The core infrastructure for the
proposed wind farm is located within Bracklyn farm in the townland of Bracklin, Co.
Westmeath. The proposed grid connection route exits the wind farm to the east and crosses
into Co. Meath through the townland of Coolronan for 2.5 km and connects to the existing
Mullingar-Corduff 110 kV overhead electricity line at Irish grid reference: N 66154 56520
[Lat. 53.554638 Long. -7.0024323]. Candidate quarries which may supply construction
materials are also located within Co. Meath.

The turbine component haul route passes through the counties of Waterford, Kilkenny,
Carlow, Kildare and Dublin, as shown in Figure 2.

2.2 Description of proposed development

The proposed development comprises a wind farm, including all associated development
works to accommodate its construction, installation, operation, maintenance and the export
of electrical power to the national grid. The operational life of the wind farm is given as 30
years. In summary, the proposed development comprises the following main components:

¢ 9 no. wind turbines and all associated ancillary infrastructure;
e Upgrades to the turbine component haul route;

e Construction of a 110 kV electricity substation and installation of underground
electricity line between the proposed substation and the existing Corduff-Mullingar
110 kV overhead electricity line; and

o All associated and ancillary site development, excavation, construction, landscaping
and reinstatement works, including provision of site drainage infrastructure and tree
felling for turbulence reduction buffers, bat feature buffers and standoffs from the
substation, as well as track widening at selected locations.

The assessments throughout this report were based on the site layout shown in Figure 1,
including the following turbine specifications:

e Turbine make-model: Vestas V162

e Turbine tip heights: 185 m

¢ Rotor diameter: 162 m (blade length of 81 m)

e Hub height: 104 m

e Rotor swept area 23t0185m
These turbine specifications are representative of a ‘worst-case’ scenario, i.e. largest, lowest
to ground level rotor swept areas; and therefore, are consistent with a precautionary
approach.
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The turbine component haul route passes through the counties of Waterford, Kilkenny,
Carlow, Kildare and Dublin, as shown in Figure 2, with a detailed description presented in
Appendix 1.

2.3 Description of proposed development site & environs

The proposed development is situated on a lowland site and the topography of the general
area is relatively flat, ranging from 70 to 100 m AOD. The landscape surrounding the
proposed development site is dominated by intensely managed agricultural land and a range
of habitats associated with cut-away raised bog, including industrial cut-away, re-vegetating
cut-away, scrub and bog woodland. The land west from proposed location for T2 rises to a
local high point that divides the catchments for the River Deel and Stonyford River, which
flow on the western and eastern side of the proposed development site respectively, and join
the River Boyne to the south/southeast of Ballivor.

The footprint of the proposed development, including turbines, hardstands, assess tracks,
substation and temporary infrastructure/storage areas (i.e. excluding the grid connection
route) are located within the lands of Bracklyn Farm in Co. Westmeath. Within the site which
will contain the proposed wind farm, the landscape is highly modified with open fields of
intensively managed grassland and tillage, next to blocks of commercial conifer and
broadleaved plantations, planted in what were previously agricultural fields. Much of the
length of tracks proposed for connecting site infrastructure will be constructed by upgrading
existing forestry tracks and farm lanes and where new tracks are proposed these are within
tillage and improved grassland. Likewise, temporary construction compounds and deposition
areas are located within fields of tillage.

Large ditches (most > 100 years old) drain the site and the catchment area within the wind
farm site converges on a main channel (EPA ref: Bolanstown — 07B45, Co. Westmeath, with
the OPW ref: C1/32/7/3). This channel flows east through the site from near the proposed
site entrance and exits the site to the east of the proposed turbine location for T10. After
leaving the site this drain/channelised stream flows ESE for c. 7.8 km where it joins the
Stonyford River c. 2 km north of Ballivor. This section of the Stonyford River is designated as
part of the River Boyne and River Blackwater SAC and SPA. There was no direct surface
flow of surface water connecting the proposed development site to the River Deel, which is
also designated as part of the River Boyne and River Blackwater SAC and SPA. Ditches in
the south-western part of the site, around the proposed location for T5 were found to flow
east and hydrologically connected to the main drainage channel through the site. In this area
ditches on the periphery of the site were found to flow west, with a hydrological connection to
the River Deel, however no development activity is scheduled to occur within 50m of these
drains.

Bracklyn Farm was historically part of the Bracklyn Estate and parts of the estate would have
been managed for shooting. Features from this period of time have been retained or
persisted, including the woodlands on the periphery of the lands-made-available (LMA),
mature beech treelines/copses and the high incidence of non-native shrubs, like cherry
laurel, that were planted within woodlands to provide ground cover for game. Likewise, many
of the older trees occurring in the site are not native, including beech treelines/copses and
probably the rows of Scot’s pines occurring along the edge of the bog.

The footprint of the proposed development was designed to avoid old growth and semi-
natural woodland. This includes Bracklin Wood, which occurs in a thin band from south of
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T4/T5 and runs east along the northern edge of the bog; extending from the bog pool
(Bracklin Lough) to the former gate lodge for Bracklyn Estate. Parts of Bracklin Wood have
been classed as a Type | long-established woodland, and the area is listed within the top ten
native woodland sites of conservation interest (non-designated) in Co. Westmeath®.
Likewise, the remnants of raised bog known as Lisclogher Bog, which abuts Bracklin Wood
and extends northeast to include the area south of T11 was avoided through project design.
Potentially sensitive habitats avoided, include raised bog, fen, bog woodland and oak-birch-
holly woodland.

The grid connection route exits the wind farm to the east of proposed turbine T10 and heads
ESE for c. 4.5 km, crossing into Co. Meath where it will connect to the existing 110 kV
Mullingar-Finglas electricity transmission line in the townland of Coolronan. The proposed
grid connection route largely follows a local public road (c. 1.9 km). An element in the middle
(c. 1.79 km) deviates away from the road to follow the channelised 2" order stream that
drains the site (EPA ref: Bolanstown — 07B45), which joins a 3 order stream as it crosses
into Co. Meath (EPA ref: Cartenstown — 07C60). A short section (c. 0.3 km) at the end also
deviates away from the road to follow this 3" order stream (EPA ref: Cartenstown — 07C60
and OPW ref: C1/32/7/3). For the road sections, the grid connection will be buried below the
existing road or under species-poor roadside verges and excavation works will pass through
areas where the adjacent land holds semi-natural woodland, treelines, fields of improved
grassland, cut away bog, hedgerows and gardens with ornamental plants. There are
roadside drainage ditches along sections of the road. These ditches flow parallel to the road
and are hydrologically connected to the main channel noted above, which joins the
SAC/SPA north of Ballivor at the confluence of the Stonyford River and the Cartenstown
stream in the case of the SPA, and c. 280 m upstream the confluence for the SAC.

9 County Westmeath Biodiversity Action Plan (2015-2020). Available at:
http://www.westmeathcoco.ie/en/media/Westmeath%20Biodiversity%20Action%20P1an%2020142020.pdf
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Figure 1: Application Site for Bracklyn Wind Farm and proposed infrastructure
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Figure 2: Proposed haul route for turbine components (Source: Jennings O’Donovan & Partners Ltd, 2021)
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3 FIELD SURVEYS & ASSESSMENT METHODOLOGY

3.1 Desk study

Prior to the commencement of ecological surveys for the proposed development a desktop
scoping exercise was conducted to determine the occurrence of Natura 2000 sites in and
around the proposed development site. This identified any species and habitats listed as
Qualifying Interests (QI) for designated sites and facilitated a targeted approach to
conducting ecological surveying to inform the Appropriate Assessment (AA) process.

Desk-based studies and field surveys for AA focused on determining connectivity (source-
receptor pathways) between the proposed development and Natura 2000 sites by
investigating the occurrence and distribution of:

e Habitat types listed in Annex | of the Habitats Directive;

e Species of animal and plants listed in Annex Il and/or IV of the Habitats Directive;
and

e Species of bird listed in Annex | of the Birds Directive.

As part of site scoping, a preliminary screening for Appropriate Assessment was undertaken
for the lands-made-available for the project and this has since been refined to consider the
specifics of the proposed development.

As outlined in DoEHLG (2010)*° guidelines (based on review by Scott Wilson et al., 2006)*,
potential for source-receptor connectivity between the proposed development site and
Natura 2000 sites within 15 km of the proposed development site were initially considered.
The 15 km is an arbitrary distance within which the initial desktop search was undertaken; in
some cases, the zone of influence of a proposal may be much shorter depending on the
ecological feature being considered, or it could occasionally extend significantly beyond this
distance, for example where there is hydrological connectivity to a designated site via a river
network. For Annex | bird species (Ql species for SPAs) specific guidance was used to
assess connectivity with SPAs, as per Scottish Natural Heritage guidance - SNH (2016)*?,
with consideration given to Mc Guinness et al. (2015)%.

Primary sources of information for the desktop study included:

¢ Site layout plans and drawings provided Bracklyn Wind Farm Ltd.

¢ Orth-imagery and 6-inch mapping was viewed using Bing Maps, Google Earth Pro,
Google Maps, Ordnance Survey Ireland — GeoHive.

e National Parks & Wildlife Service - NPWS Designations Viewer'* was used to identify
the location of sites designated for nature conservation, specifically Natura 2000 sites

10 Department of Environment, Heritage and Local Government (2010) Appropriate Assessment of Plans and Projects in
Ireland — Guidance for Local Authorities

11 Scott Wilson, Levett-Therivel Sustainability Consultants, Treweek Environmental Consultants & Land Use Consultants.
(2006). Appropriate Assessment of Plans.

12 Scottish Natural Heritage (2016). Assessing Connectivity with Special Protection Areas (SPAs) Guidance (Version 3). SNH
13 Mc Guinness, S., Muldoon, C., Tierney, N., Cummins, S., Murray, A., Egan, S. & Crowe, O. (2015). Bird Sensitivity Mapping
for Wind Energy Developments and Associated Infrastructure in the Republic of Ireland. BirdWatch Ireland, Kilcoole, Wicklow.

14 NPWS Designation Viewer - Available at:
http://dahg.maps.arcgis.com/apps/webappviewer/index.html|?id=8f7060450de3485falc1085536d477ba Accessed July 2021
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(SPA & SAC). Shapefiles and metadata for designated sites have been downloaded
and are updated annually for use by Woodrow ecologists on local GIS.

e Environmental Protection Agency - EPA Maps?® provide an online mapviewer which
was used to investigate hydrological connectivity to sites designated for nature
conservation, aquifer vulnerability and groundwater vulnerability.

¢ Office of Public Works - OPWs national flood information portal*®, specifically the
floodinfo.ie mapviewer, was used to investigate flood risk in the area and the
influence of arterial drainage on the proposed development site.

e Strategic Flood Risk Assessment Map Viewer for Co. Westmeath?!” and Co. Meath?®

e A data request was submitted to and received from the National Parks & Wildlife
Service (NPWS) for ecological datasets within 10 km of the potential development
lands.

o Where available, habitats and species metadata and shapefiles files were
downloaded from the NPWS website?® for Annex | habitat types and species list in
Annex Il and/or IV of the Habitats Directive and species of birds list on Annex | of the
Birds Directive. This included: Article 17 and Article 12 reporting data, National
Survey of Woodlands 2003-2008, Ancient and Long-Established Woodland.

e Species records were collated from the National Biodiversity Data Centre (NBDC)
database using the report function on Biodiversity Maps?° to generate a biological
records data report with the search area extended to 10 km from the potential
development lands. This map viewer was also used to examine other data sets
including:

- BWI: Bird sensitivity to wind energy (as per Mc Guinness et al., 2015)
- Kingfisher surveys (as per Cummins et al. 2010)

- Ancient and long-established woodland (as per Perrin & Daly, 2010)**
- National survey of native woodland (as per Perrins et al., 2008)%2

e The distribution of Annex | species and species assemblages for which SPAs are
designated (namely wintering waterbirds and seabirds) were examined using the
following sources:

- Current and historical distribution of wintering and breeding Annex | bird species
was investigated using Sharrock (1976)%3, Hutchinson (1989)%*, Gibbons (1993)%,
Balmer et al. (2013)%.

15 EPA Maps — Available at: EPA Maps Accessed July 2021
16 OPW: National flood information portal — Available at: https://www.floodinfo.ie/ Accessed July 2021

17 The Westmeath County Development Plan 2021-2027, Strategic Flood Risk Assessment Map Viewer — Available at:
https://westmeathcoco.maps.arcgis.com/apps/webappviewer/index.html?id=c1437c1c9f8e48dcaf289f76198213f4

18 The draft Meath County Development Plan 2021-2027, Strategic Flood Risk Assessment Map Viewer — Available at:
https://meath.maps.arcgis.com/apps/webappviewer/index.html|?id=4e9fe580cela48fabd8c6623e39ce7e0

19 NPWS website — Habitat & Species data — Available at https://www.npws.ie/maps-and-data/habitat-and-species-data
Accessed July 2021

20 NBDC Biodiversity Maps — Available at: Maps - Biodiversity Maps (biodiversityireland.ie) Accessed July 2021

21 Perrin, P.M. & Daly, O.H. (2010). A provisional inventory of ancient and long-established woodland in Ireland. Irish Wildlife
Manuals, No. 46. NPWS, DoEHLG, Dublin, Ireland.

22 Perrin P., Martin J., Barron S. O’'Neil F., McNutt K. & Delaney A. (2008). National Survey of Native Woodlands 2003-2008.
Volume I|: Main report. Botanical, Environmental & Conservation Consultants Ltd. report submitted to the NPWS

23 Sharrock. J.TR. (1976). The Atlas of breeding Birds in Britain and Ireland.
24 Hutchinson, C. D. (1989). Birds of Ireland. T. & A. D. Poyser.
25 Gibbons, D. W. (1993). The New Atlas of Breeding Birds in Britain and Ireland (1988-91).

26 Balmer, D.E., Gillings, S., Caffrey, B.J., Swann, R.L., Downie, |.S. & Fuller R.J. (2013). Bird Atlas 2007-11: The Breeding
and Wintering Birds of Britain and Ireland. BTO, Thetford.


https://gis.epa.ie/EPAMaps/
https://www.floodinfo.ie/
https://westmeathcoco.maps.arcgis.com/apps/webappviewer/index.html?id=c1437c1c9f8e48dcaf289f76198213f4
https://meath.maps.arcgis.com/apps/webappviewer/index.html?id=4e9fe580ce1a48fabd8c6623e39ce7e0
https://www.npws.ie/maps-and-data/habitat-and-species-data
https://maps.biodiversityireland.ie/Map
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- Cummins et al. (2010)%, provides an assessment of the distribution and abundance
of kingfisher within the River Boyne and River Blackwater catchments.

- Fox etal. (199428, 2006%°, 2018%°, 201931, 2020%) provided information on wintering
Greenland white-fronted geese in Ireland.

- The distribution of wetland birds and occurrence within SPAs was investigated
using Crowe (2005)%, Boland & Crowe (2012)%*, Lewis et al. (2019)%*.

- The distribution of breeding seabirds and occurrence within SPAs was investigated
using Mitchel et al. (2004)%¢, Cummins et al. (2019)*’

- Hen harrier breeding distribution was investigated using Norriss et al. (2002)%,
Barton et al. (2006)%°, Ruddock et al. (2012)*°, Ruddock et al. (2016)*

e National Parks & Wildlife Service site synopsises for Natura 2000 Sites including:

- NPWS (2014a) - Site synopsis for the River Boyne and River Blackwater SAC
- NPWS (2010) - Site synopsis for the River Boyne and River Blackwater SPA
- NPWS (2014b) - Site synopsis for the Lough Derravarragh SPA

- NPWS (2014c) - Site synopsis for the Lough Owel SPA

- NPWS (2014d) - Site synopsis for the Lough Iron SPA

- NPWS (2014e) - Site synopsis for the Lough Ennell SPA

- NPWS (2012) - Site synopsis for the Garriskil Bog SPA

27 Cummins, S., Fisher, J., Gaj McKeever, R., McNaghten, L. & Crowe, O. (2010). Assessment of the distribution and
abundance of Kingfisher Alcedo atthis and other riparian birds on six SAC river systems in Ireland. BWI report to the NPWS,
Kilcoole, Co. Wicklow.

28 Fox, A.D., Norriss, D.W., Stroud, D.A. & Wilson, H.J. (1994). Greenland White-fronted Geese in Ireland and Britain 1982/83-
1993/94 - the first twelve years of international conservation monitoring. Greenland White-fronted Goose Study Research
Report No. 8. GWGS, Aberystwyth & NPWS, Dublin.

29 Fox, A.D., Stroud, D.A., Walsh, A., Wilson, H.J., Norriss, D.W. & Francis, |.S. (2006). Recent changes in abundance of the
Greenland White-fronted Goose. British Birds 99: 242-261.

30 Fox, T., Francis, |., Norriss, D. & Walsh, A. (2018). Report of the 2017/18 International census of Greenland white-fronted
geese. Greenland White-fronted Goose Study, Rgnde, Denmark and Wexford, Ireland.

31 Fox, T., Francis, I., Norriss, D. & Walsh, A. (2019). Report of the 2018/19 International census of Greenland white-fronted
geese. Greenland White-fronted Goose Study, Rgnde, Denmark and Wexford, Ireland.

32 Fox, T., Francis, |., Norriss, D. & Walsh, A. (2020). Report of the 2019/20 International census of Greenland white-fronted
geese. Greenland White-fronted Goose Study, Rgnde, Denmark and Wexford, Ireland.

33 Crowe, O. (2005). Ireland's Wetlands and their Waterbirds: Status and Distribution. BWI, Rockingham, Co. Wicklow.

34 Boland, H. & Crowe, O. (2012). Irish wetland bird survey: waterbird status and distribution 2001/02 — 2008/09. BirdWatch
Ireland, Kilcoole, Co. Wicklow.

35 Lewis, L. J., Burke, B., Fitzgerald, N., Tierney, T. D. & Kelly, S. (2019b). Irish Wetland Bird Survey: Waterbird Status and
Distribution 2009/10-2015/16. Irish Wildlife Manuals, No. 106. NPWS, DoCHG, Ireland.

36 Mitchell, P.1., Newton, S.F., Norman Ratcliffe, N. & Dunn, T.E. (Eds.) (2004). Seabird Populations of Britain and Ireland:
results of the Seabird 2000 census (1998-2002). Published by T and A.D. Poyser, London.

37 Cummins, S., Lauder, C., Lauder, A. & Tierney, T. D. (2019) The Status of Ireland’s Breeding Seabirds: Birds Directive
Article 12 Reporting 2013 — 2018. Irish Wildlife Manuals No. 114. NPWS, Department of Culture, Heritage and the Gaeltacht,
Ireland.

38 Norriss, D. W., Marsh, J., McMahon, D. & Oliver, G. A. (2002). A national survey of breeding Hen Harriers Circus cyaneus in
Ireland 1998- 2000. Irish Birds 7: 1-10.

39 Barton, C., Pollock, C., Norriss, D.W., Nagle, T., Oliver, G.A. & Newton, S. (2006). The second national survey of breeding
hen harriers Circus cyaneus in Ireland 2005. Irish Birds 8: 1-20.

40 Ruddock, M., Dunlop, B.J., O'Toole, L., Mee, A. & Nagle, T. (2012). Republic of Ireland National Hen Harrier Survey 2010.
Irish Wildlife Manual No. 59. NPWS, Department of Arts, Heritage and the Gaeltacht, Dublin, Ireland.

41 Ruddock, M., Mee, A., Lusby, J., Nagle, A., O'Neill, S. & O'Toole, L. (2016). The 2015 National Survey of Breeding Hen
Harrier in Ireland. Irish Wildlife Manuals, No. 93. NPWS, Department of the Arts, Heritage and the Gaeltacht, Ireland.
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e Article 17 reporting on the status of Annex | habitats in Ireland and Article 11
reporting on the status of Annex Il, IV and V species in Ireland (NPWS, 2013a*,
2013b* & 2013c*).

¢ Information on otter distribution within the River Boyne catchment was provided by
Bailey & Rochford (2006)*° and Reid et al. (2006)*¢, with information on home range
taken from O Néill et al. (2009)*".

3.2 Field surveys informing the Appropriate Assessment

This NIS is informed by a comprehensive suite of ecological surveys conducted by Woodrow
Sustainable Solutions Ltd., between October 2018 and May 2021. These surveys applied
best practice guidelines, as required for ecological assessment for proposed wind farm
developments. Of relevance to this NIS are the following surveys, which determined the
distribution and occurrence of any Qualifying Interests for Natura 2000 sites within the 15 km
potential Zone of Influence of the proposed development and identified any source-receptor
pathways:

¢ Habitat mapping of the proposed development site, as per Fossitt (2000) by
experienced surveyors able to identify Annex | habitat types requiring further
surveying. During multidisciplinary site walkover surveys any non-native/alien
invasive species plant species were identified,;

e Aquatic surveys, including salmon and lamprey suitability surveys, RHATS, kick-
sampling baseline and basic water quality parameters, including: temperature, pH,
dissolved oxygen, conductivity and turbidity;

¢ Invertebrate habitat suitability assessment, including marsh fritillary and Vertigo
species;

¢ Monthly winter waterbird surveys covering any suitable habitat up to 5 km from the
proposed development site conducted over three winters;

e Two years of vantage point (VP) watch surveys cover 500 m turbine buffer and used
to predict the avian collision risk for the proposed development, through collision risk
modelling;

¢ Kingfisher habitat suitability surveys of water courses within the proposed
development site and extending 800 m downstream;

e Protected mammal surveys covering waterbodies within and up to 150 m from the
proposed development site.

42 NPWS (2013a). The Status of Protected EU Habitats and Species in Ireland. Overview Volume 1. Unpublished Report,
National Parks & Wildlife Services. Department of Arts, Heritage and the Gaeltacht, Dublin, Ireland. Editor: Deirdre Lynn

43 NPWS (2013b) The Status of EU Protected Habitats and Species in Ireland. Habitat Assessments Volume 2. Version 1.1.
Unpublished Report, National Parks & Wildlife Services. Department of Arts, Heritage and the Gaeltacht, Dublin, Ireland.

44 NPWS (2013c) The Status of EU Protected Habitats and Species in Ireland. Species Assessments - Volume 3. Version 1.0.
Unpublished Report, National Parks & Wildlife Services. Department of Arts, Heritage and the Gaeltacht, Dublin, Ireland.

45 Bailey, M. & Rochford J. (2006). Otter Survey of Ireland 2004/2005. Irish Wildlife Manuals, No. 23. NPWS, DoEHLG, Dublin,
Ireland.

46 Reid, N., Hayden, B., Lundy, M.G., Pietravalle, S., McDonald, R.A. & Montgomery, W.I. (2013). National Otter Survey of
Ireland 2010/12. Irish Wildlife Manuals, No. 76. NPWS, DoAHG, Dublin, Ireland.

47 O Néill, L., Veldhuizen, T., de Jongh, A. & Rochford, J. (2009). Ranging behaviour and socio-biology of Eurasian otters
(Lutra lutra) on lowland mesotrophic river systems. Eur J Wildl Res 55, 363-370
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3.2.1 Habitat mapping and botanical surveys

Preliminary habitat surveys of the lands-made-available for the project were undertaken in
March 2020. Habitat surveys were updated in May 2020, September 2020, December 2020
and May 2021. All habitat surveys were conducted during the optimum time of year. A high-
level habitat survey conducted for the grid connection route in December 2020 was
subsequently updated in May 2021.

Habitat surveys and mapping was undertaken following Smith et al. (2011)*, with all habitats
classified into recognised communities defined by Fossitt (2000)*° and cross-referenced to
Annex | habitats of the EU habitats directive. Given the higher level of classification required
to Annex | habitats, careful consideration was given to species composition, location, and
physical characteristics of the surveyed habitats, as described in European Commission
(2013)*. In cross checking habitat classifications for semi-natural woodland reference was
made to Rodwell (1991)%, Hall et al. (2004)°2, Perrin et al. (2008)°2 and Perrin et al. (2010)%.
Cross & Lynn (2013)°° was used to assess areas supporting habitat types with the potential
to qualify as the Annex | priority habitat Bog Woodland.

During habitat surveys and other multidisciplinary surveys, the locations and extent of non-
native plant species were recorded. Special attention was given to locating any species
classed as invasive alien species in Ireland, especially species listed on Schedule 11l Part | of
S.I. No. 477/2011 - European Communities (Birds and Natural Habitats) Regulations 2011.
Commonly occurring ‘Schedule 3’ species of invasive plants include Rhododendron,
Japanese knotweed and giant hogweed, which can have significant effects of the integrity of
Natura 2000 sites.

Appendix 4 provides habitat maps and a table listing areas of habitat affected by the
footprint of the proposed development

3.2.2 Aquatic and fisheries habitat assessment surveys

Aquatic surveys were conducted at seven locations on, and adjacent to, the proposed
development site on 14 &15-Oct-2020 and included the follow elements:

¢ An ecological assessment of the streams within and draining the proposed
development site (notability with respect to white-clawed crayfish, salmon and
lamprey suitability) was conducted at key locations. Sections of waterbodies
potentially directly impacted by the works were walked and assessed for
salmonid/lamprey suitability using the LCU - Life Cycle Unit Approach, where aquatic
habitats are classified according to type: nursery, holding, spawning; and quality:

48 Smith G.F., O’Donoghue P., O’Hara K. & Delaney E. (2011). Best practice guidance for habitat survey and mapping. The
Heritage Council

49 Fossitt J.A. (2000), “A guide to habitats in Ireland. The Heritage Council

50 European Commission (2013) The Interpretation Manual of European Union Habitats - EUR28

51 Rodwell, J S (ed.) (1991) British Plant Communities. Volume 1. Woodlands and scrub. Cambridge University Press,
Cambridge

52 Hall, J.E.; Kirby, K.J. & Whitbread, A.M. (2004). National Vegetation Classification: Field guide to woodland. Joint Nature
Conservation Committee (JNCC)

53 Perrin P., Martin J., Barron S. O’'Neil F., McNutt K. & Delaney A. (2008) National Survey of Native Woodlands 2003-2008.
Volume |: Main report. Botanical, Environmental & Conservation Consultants Ltd. report submitted to the NPWS

54 Cross, J.; Perrin; P. & Little, D. (2010). The Classification of Native Woodlands in Ireland and its Application to Native
Woodland Management. Native Woodland Information Note No. 6. NPWS, BEC Consultants Ltd & Woodlands of Ireland

55 Cross, J. & Lynn, D. (2013). Results of a monitoring survey of bog woodland. Irish Wildlife Manuals, No. 69. National Parks
and Wildlife Service, Department of Arts, Heritage and the Gaeltacht, Dublin, Ireland.
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excellent (1) to marginal (4), as detailed in Kennedy,1984° and O’Connor &
Kennedy, 2002°%’. Lamprey habitat assessments followed guidance from Maitland
(2003)°8 with reference to substrate requirements for adults to spawn, and silt beds
for juveniles to develop within.
¢ River Hydromorphology Assessment Techniques (RHAT) were also undertaken.
RHAT allows for the classification of watercourse hydromorphology based on a
departure from naturalness, and assigns a morphological classification directly
related to that of the WFD: high, good, moderate, poor and bad, based on semi-
gualitative and quantitative criteria.
While conducting stream assessments, banks and drains were also searched for signs of
otter activity and were assessed for kingfisher suitability.

e At four sample points biological scoring of the streams associated with the proposed
development site was carried out to provide for Q-rating of each watercourse. This
was undertaken using macro-invertebrate sampling (kick-sampling), a standard
assessment methodology, and used to form a baseline for appropriate monitoring in
the future. As detailed in Toner et al. (2005)°°, macro-invertebrate samples were
converted to Q-ratings and assigned to WFD - Water Framework Directive status
classes: High to Bad. Basic water quality parameters were measured using portable
meters to provide a baseline profile of chemical quality in the principal watercourses.
These included temperature, pH, dissolved oxygen, conductivity and turbidity.

3.2.3 Invertebrate species on Annex Il of the Habitats Directive

Habitat suitability assessments in the field, combined with information on species distribution
complied during the desk-based study ensured that all proposed wind farm infrastructure,
including met mast, substation, grid connection routes and areas for temporary infrastructure
(deposition areas, site compound) have been sufficiently assessed for invertebrate species
listed on Annex Il of the Habitats Directive. Assessment methodologies followed are in line
with those described in NRA (2009)°,

A review of distribution maps published as part of Article 17 reporting and showing species
range, identified the potential for any Annex Il species listed in the Habitats Directive to
occur within the Zone of Influence for the proposed development. This highlighted the
potential for marsh fritillary Euphydryas aurinia, certain rarer species of Vertigo snails (whorl
snails) and white-clawed crayfish Austropotamobius pallipes to occur in the wider area
surrounding the development site.

3.2.4 Otter surveys

Waterbodies within and adjacent to the proposed development site were comprehensively
surveyed for otters during multidisciplinary walkover surveys. The main focus was to identify

56 Kennedy G.J.A. (1984) Evaluation of techniques for classifying habitats for juvenile salmon (Salmo salar L.) Proceedings of
the Atlantic Salmon trust workshop on stock enhancement.

57 O’Connor L. & Kennedy, R.J (2002). A comparison of catchment-based salmon habitat survey techniques on three rivers in
N. Ireland. Fisheries Management & Ecology, 9, 149-161

58 Maitland, P.S. (2003). Ecology of the River, Brook and Sea Lamprey. Conserving Natura 2000 Rivers, Ecology Series No. 5

59 Toner P., Bowman J., Clabby K., Lucey L., McGarrigle M., Concannon C., Clenaghan C., Cunningham P., Delaney J.,

O’Boyle S., MacCarthaigh M., Craig M. & R. Quinn et al. (2005) Water Quality in Ireland 2001-2003. EPA — Environmental
Protection Agency, Johnstown Castle, Co. Wexford

60 NRA - National Roads Authority (2009). Ecological Surveying Techniques for Protected Flora and Fauna during the
Planning of National Road Schemes. Available from https://www.tii.ie/technical-services/environment/planning/Ecological-
Surveying-Technigues-for-Protected-Flora-and-Fauna-during-the-Planning-of-National-Road-Schemes. pdf
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https://www.tii.ie/technical-services/environment/planning/Ecological-Surveying-Techniques-for-Protected-Flora-and-Fauna-during-the-Planning-of-National-Road-Schemes.pdf
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the presence of otter or their resting places such as layups or holts. The approach included
the identification of suitable habitat, detection of field signs such as tracks, markings, feeding
signs, droppings and scent-points as well as by direct observation. The surveys were
undertaken by experienced surveyors in line with guidelines referenced by CIEEM and
giving cognisance to Irish survey guidelines, such as those produced by Transport
Infrastructure Ireland (NRA, 2009). Given that the works will occur immediately alongside or
within the proposed development infrastructure, it was deemed sufficient to extend the
mammal survey to 150 m up- and downstream of the proposed construction footprint for
otter. A final check for proposed mammals of the proposed works corridor, including the grid
connection, was completed over two visits in May 2021.

Maps showing the distribution of otter signs recorded during surveys are provided in
Appendix 5.

3.2.5 Bird surveys

Details for survey effort and maps showing ornithological study areas are provided in
Appendix 3.

Kingfisher habitat suitability surveys

The methodology employed to assess kingfisher habitat suitability followed criteria outlined
in Cummins et al. (2010)%* and used in other baseline kingfisher surveys conducted in
Ireland (Crowe et al., 2008°2 & Thomas et al. 2007%%). The length of the main watercourse
flowing through the proposed wind farm site and adjacent to the grid connection route was
assessed for kingfisher suitability (Bolanstown and Cartenstown streams). In May 2021, this
assessment was extended 800 m downstream of the proposed location for connection to the
grid. The following characteristics of the sections were noted to provide an assessment of
potential habitat for breeding and foraging kingfishers:

¢ Nesting habitat - bank profile, height and material (typically kingfishers require tall
vertical banks with soft material for excavating nest burrows, although existing holes
e.g. amongst tree roots, in solid structures and in dead sections of trees are
occasionally utilised). The extent of suitable nesting banks was defined for each
section as:
- 1. lessthan 10 m of suitable bank;
- 2. 10-100 m of suitable bank; or
- 3. more than 100 m of suitable bank

e Foraging habitat - water quality and flow, occurrence of fishing perches (e.qg.
overhanging trees);

e Potential disturbance factors.

61 Cummins, S., Fisher, J., Gaj McKeever, R., McNaghten, L. & Crowe, O. (2010). Assessment of the distribution and
abundance of Kingfisher Alcedo atthis and other riparian birds on six SAC river systems in Ireland. A report commissioned by
the National Parks and Wildlife Service and prepared by BirdWatch Ireland June 2010.

62 Crowe, O., G. Webb, E. Collins & Smiddy, P. (2008). Assessment of the distribution and abundance of Kingfisher Alcedo
atthis and other riparian birds on two SAC river systems in Ireland. A report commissioned by the National Parks and Wildlife
Service and prepared by BirdWatch Ireland

63 Thomas, C., Troake, P., Karsch, A.& O. Crowe, O. (2007). Waterways Birds Survey 2006 & 2007. Unpublished report.
BirdWatch Ireland, Newtownmountkennedy
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Wider area waterbird surveys

In order to determine density of use by wintering bird populations, and especially to identify
any foraging or roost sites for swans and geese, point count surveys (in line with those
employed for IWebS — Irish Wetland Bird Surveys) were undertaken to survey all publicly
accessible/viewable loughs and other wetlands within c. 5-6 km of the proposed turbine
locations. Surveys were undertaken over three winter seasons including 2018-19, 2019-20
and 2020-21.

Vantage Point (VP) watch surveys

VP watches aim to record flight-line activity through the 500 m buffer around the proposed
turbines to provide data on selected target species for assessing avian collision risk.

Four VPs were selected and these were retained throughout the survey period. The VPs
selected to cover the proposed development are compliant with the SNH (2017) guidelines.,
which stipulate that viewsheds from VPs should not extend more than 2 km and that the
angle of view should also not be extended beyond an arc of 180 degrees. The four VPs
provided comprehensive coverage of the rotor swept area for the entire 500 m turbine buffer
— defined as a buffer extending out 500 m from the proposed turbine locations. Based on
viewsheds extending 2 km, the viewsheds of the VPs all overlap. Therefore, it is
acknowledged that as a function of coverage (survey effort) the flight seconds reported
cumulatively for all the VP watches will provide an overestimate for flight times within the
500 m turbine buffer. This is corrected for in collision modelling.

For each VP a minimum of 36 hours of watches has been collected for each season, defined
as the breeding season and non-breeding season, i.e. 72 hours per year. For this proposal
data has been collected from four VPs over a period of two years spanning from October
2018 to August 2020 and amounting to 578.25 hours of watches for the 500 m turbine
buffer. An additional 36 hours per VP was collected during the 2020-21 non-breeding
season (i.e. an additional 144 hours), which was reviewed, but not used in the collision risk
assessment.

Target species for which flight-line data was captured during VP watches were defined as all
raptor species and all water bird species. As such, all species with populations potentially at
risk from wind farm developments were surveyed, including species of conservation concern
and those susceptible to collision due to flight behaviour. Based on population sensitivity
and/or proximity of the proposed development site to Special Protection Areas (SPAs), the
primary target species identified for the proposed development site were wintering
Greenland white-fronted goose and whooper swan associated with Special Protection Areas
in the wider area.

Details of survey effort, including weather conditions, maps showing VP locations and
viewsheds are produced in Appendix 3, with flight line maps and tabulated records provided
in Appendix 6.

For target species generating sufficient levels of flight time within the zone of collision risk,
data sets were run through a Collision Risk Model (CRM), as detailed in SNH (2000)%* and

64 Scottish Natural Heritage (2000). Windfarms and Birds - Calculating a theoretical collision risk assuming no avoiding action.
SNH Guidance Note.
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Band et al. (2007)%, employing avoidance rates as given in SNH (2016 & 2018)% ¢ to
provide estimates of the number of collisions per annum and for the life of the project (30
years). A detailed method statement, along with CRM outputs is provided in the Appendix 7.

Other bird surveys for Annex | species

Other surveys targeting Annex | species potentially utilising the proposed development site
included:

- Breeding season site walkovers: Breeding bird surveys provide information on the
distribution of breeding birds throughout the proposed development site and
ornithological study area, highlighting the locations of potentially sensitive species.

- Winter site walkovers: Winter walkover surveys provide information on the distribution of
birds wintering throughout the site, highlighting the locations of potentially sensitive
species.

- Breeding season raptor surveys: Undertaken following SNH guidelines that recommend
surveying the wider area (hinterland) for up to 2 km from the site. A combination of mini-
VPs, as well as driven and walked transects were used to search potential nesting
habitat within the hinterland over the breeding seasons of 2019 and 2020. Survey
methods for breeding raptors follow those outlined in Hardey et al. 3" Ed. (2013)%, with
Annex | target species including hen harrier, merlin and peregrine.

- Hen harrier roost searches: Areas holding potentially suitable hen harrier roosting
habitats were identified within 2 km of the proposed turbine locations (as per Clarke &
Watson, 1990 and in the Irish national hen harrier winter roost survey guidelines,
O’Donoghue, 20127° — subsequently updated 2019). These areas were targeted with
speculative hen harrier roost searches employing the roost watch methodology detailed
in O’Donoghue (2019)". Surveyors observed potentially suitable habitat for 1.5 to 2
hours prior to dusk (complete darkness). Details of survey effort are provided in the
Appendix 3.

65 Band, W., Madders, M., & Whitfield, DP., (2007). Developing Field and Analytical Methods to Assess Avian Collision Risk at
Wind Farm Sites. In: de Lucas, M., Janss, G. & Ferrer, M. (Eds) 2007. Birds and Wind Farms — Risk Assessment and
Mitigation. Quercus Editions, Madrid, 259-279

66 Scottish Natural Heritage (2016). Avoidance rates for the onshore SNH wind farm collision risk model.
67 Scottish Natural Heritage (2018). Avoidance rates for the onshore SNH wind farm collision risk model.

68 Hardey, J., Crick, H., Wernham, C., Riley, H., Etheridge, B. & Thompson, D. (2013). Raptors: A field guide to survey and
monitoring (Third Edition). The Stationary Office, Edinburgh.

69 Clarke, R. & Watson, D. (1990). The Hen Harrier Circus cyaneus Winter Roost Survey in Britain and Ireland, Bird Study,
37:2, 84-100

70 O’Donoghue, B. (2012). Hen harrier roost types & guidelines to roost watching. NPWS, Ely Place, Dublin

71 O’Donoghue, B. (2019). Survey Guide: Hen harrier roost types and guidelines to roost watching. IHHWS - Irish Hen Harrier
Winter Survey
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4 SCREENING FOR APPROPRIATE ASSESSMENT

European Directive 92/43/EEC (The Habitats Directive) requires that any plans or projects
that could, alone or in combination with other plans or projects, affect a Natura 2000 site, be
subject to screening for potential significant effect on any Natura 2000 site.

4.1 Overview of the screening process

According to the NPWS (2009, as amended in 2010), the Appropriate Assessment
Screening exercise can result in the following possible conclusions or outcomes:

e Appropriate Assessment is not required: The proposed development is directly
connected with or necessary to the nature conservation objectives of the site.

e Appropriate Assessment is not required: Screening establishes that there is no
potential for significant effects on a Natura 2000 site (subject to any further changes
to the proposed development)

e Significant effects are likely, or it is uncertain as to whether or not they are likely.
Permission must be refused unless the proposed development is subject to
Appropriate Assessment.

Alternatively, the Screening process may recommence on the basis of modified plans.

4.2 Natura 2000 sites within the Zone of Influence (Zol)

The following section provides information on the Natura 2000 sites in the vicinity of the
proposed development site, which have the potential to be within the Zone of Influence (Zol)
of the construction, operation and decommissioning of a proposed wind farm site at Bracklin,
Co. Westmeath. As explained in Section 3.1, a standard 15 km distance from the proposed
development site is used as a potential zone of influence within which Natura 2000 sites
should be screened for potential impacts. As shown in Figure 3, the proposed development
site, including the grid connection route does not occur within or directly adjacent to any sites
designated for nature conservation. There are seven SACs and two SPAs (Natura 2000
sites) located within 15 km of the proposed development, including:

¢ River Boyne and River Blackwater SAC (002299)

¢ River Boyne and River Blackwater SPA (004232)

e Lough Derravaragh SPA (004043)

e Mount Hevey Bog SAC (002342)

¢ Wooddown Bog SAC (002205)

e Lough Lene SAC (002121)

e Lough Bane & Lough Glass SAC (002120)

e White Lough, Ben Loughs & Lough Doo SAC (001810)
o Girley (Drewstown) Bog SAC (002203)

Consideration was given to an additional two Natura 2000 sites, which are located a

significant distance beyond the 15 km screening radius. These two designated sites were
assessed as potentially falling within the Zol of the proposed development, due to a very
distant (> 70 km) downstream hydrological connection via the River Boyne, and included:

¢ Boyne Coast and Estuary SAC (001957)

10
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¢ Boyne Estuary SPA (004080)

As listed in Table 3, there are also a number of SPAs to the west of the proposed
development that are beyond the 15 km search radius. These SPAs, are within 17 to 32 km
of the proposed development and are all designated for wintering waterbird populations.
Based on SNH (2016)"? guidelines for assessing connectivity between designated sites and
proposed developments, with consideration given to Zones of Sensitivity for selected
species published in Mc Guinness et al. (2015)7, these Natura 2000 sites can be considered
as being beyond the Zone of Influence, which is noted as between 600 m and 5 km for
whooper swans and 600 m and 5-8 km for Greenland white-fronted geese. However, it is
acknowledged that there is a knowledge gap in assessing the relationship between avian
populations associated with SPAs and how they utilise the wider area surrounding these
designated areas, especially for more mobile species. For instance, Gill & Fuller (1999)"4
note that the majority of wintering golden plover and lapwing utilise lowland farmland where
they are missed by existing monitoring schemes. This is especially the case in the Midlands
of Ireland where there is an abundance of ephemeral wetlands (e.g. turloughs), expanses of
exposed peat and large floodplains, parts of which periodically flood. This results in complex
patterns of bird distribution, which varies across and between winter seasons. Therefore, an
assessment of whether these SPAs and Qls should be considered within the Zol of the
proposed development was undertaken. This assessment is provided in Section 5.6, which
summarises the findings of the ornithological baseline.

The potential for impacts upon ecological features along the haul route where modifications
to areas may be required to facilitate the passage of large vehicles and components was
considered. As listed in Table A1.1 at Appendix 1, there is no potential for significant
effects, which will be avoided by utilising the existing road network for the transportation of
turbines to the site. Any works associated with haul route relate to modification of existing
infrastructure, e.g. temporary removal of road signage, temporary hard surface of
roundabouts and road widening. Road widening along the unnamed road leading the
proposed site entrance is hydrologically connected to River Boyne and River Blackwater
SAC/SPA and potential for significant effects are considered within the Application Site — red
line boundary. Potential connectivity to the Lower River Suir SAC was discounted at one
location where modifications have been proposed (Item No. 5.6.2), as the existing road
network has resulted in the stream being re-directed (Rathpatrick 16R35) away from the
roundabout.

4.3 Screening Matrix assessing likelihood of significant effects

A screening matrix (A), shown in Table 1, lists the Natura 2000 sites identified as being
within the potential Zol of the proposed development along with the QIs for these sites. This
screening matrix provides the distance of the Natura 2000 sites from the proposed
development and establishes the occurrence of any ecological or hydrological connections
(source-pathway-receptor linkages). In the context of ecological/hydrological connectivity,

72 Scottish Natural Heritage (2016). Assessing Connectivity with Special Protection Areas (SPAs) Guidance (Version 3). SNH

73 Mc Guinness, S., Muldoon, C., Tierney, N., Cummins, S., Murray, A., Egan, S. & Crowe, O. (2015). Bird Sensitivity Mapping
for Wind Energy Developments and Associated Infrastructure in the Republic of Ireland. BirdWatch Ireland, Kilcoole, Wicklow.

74 Gill, S. & Fuller, R.J. (1999). Winter Ecology of Golden Plovers and Lapwings: A Review and Consideration of Extensive
Survey Methods. BTO Research Report No. 224. British Trust for Ornithology, The Nunnery, Thetford, Norfolk, UK
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the source potential for impacts and likelihood of significant effects due to the proposed
development on these Natura 2000 sites is identified. No reliance is placed on any mitigation
measures to avoid, reduce or exclude the likelihood of significant effects. A second
screening matrix (B), shown in Table 2 provides information to determine which QIs should
be considered within the Zol of the proposed development and the likelihood of significant
effects.

Table 1 uses a number of specific terms to conclude on the potential for significant effects.
The term ‘likely significant effect’ (LSE) is used where a plan or project is likely to undermine
any of the Site’s conservation objectives. The term ‘potential significant effect’ (PSE) is used
where a plan or project has an indicated potential to undermine any of the Site’s
conservation objectives, but where doubt exists about the risk of a significant effect in the
current context. Nevertheless, where doubt exists about the risk of a significant effect, use of
the precautionary principle requires this effect to be considered appropriately within the
screening process. The term ‘No Potential Significant Effect’ is used where it can be
concluded with confidence that there is no potential causal link (or source-pathway-receptor
linkage).

As listed in

Table 3, there are a number SPAs to the west of the proposed development that are beyond
the 15 km search radius. These SPAs, falling within 17 to 30 km of the proposed
development, are all designated for wintering waterbird populations. Of the QI species listed
for the SPAs several are considered sensitive to wind farm developments, for instance
swans and geese species are noted as being particularly susceptible to collision risk due to
their wing loading and resultant pattern of flight. In this respect, the proposed development
has the potential to directly impact on wintering waterbirds ecologically linked to these SPAs,
as well as having the potential to act as a barrier to the movement of commuting/migrating
waterbirds and result in the displacement of birds from alternative foraging grounds beyond
the SPAs.

4.4 Findings of the Screening for Appropriate Assessment

The proposed development is not connected with or necessary for the management of any
Natura 2000 sites. As shown in Figure 3, the proposed development is not located within
any Natura 2000 sites; however, seven SACs and two SPAs were identified as falling within
the 15 km potential zone of influence around the proposed development.

The proposed development is hydrologically linked to two Natura 2000 sites, including the
River Boyne and River Blackwater SAC and SPA, which are approximately 3.1 km and

8.1 km downstream of the proposal, respectively. The entire catchment of the proposed
development drains into a channel that flows through the proposed wind farm site and
adjacent to the proposed grid connection route. This channel joins the Stonyford River, via
the Bollandstown (EPA ref: 07B45) and Cartenstown streams (EPA ref: 07C60), c. 2 km
north of Ballivor, which is designated as part of the River Boyne and River Blackwater SAC
and SPA (see Figure 4 and Figure 5). No hydrological connectivity to the River Deel section
of the SAC/SPA, west of the proposed development, was identified.

The River Boyne flows into the Irish Sea at Laytown, just beyond Drogheda on the border of
Co. Louth and Co. Meath, where the estuary is designated as both SAC and SPA,
specifically the Boyne Coast and Estuary SAC and Boyne Estuary SPA. Both these sites are

12
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over 70 km downstream of the proposed development and there is not considered to be any
reasonable likelihood of significant effects due to the long distance from the application site,
and the massive dilution effects that would occur over this length of river.

Three SACs including White Lough, Ben Loughs & Lough Doo SAC, Lough Lene SAC and
Lough Bane & Lough Glas SAC are hydrologically linked to the River Boyne and River
Blackwater SAC and SPA, via the River Deel. The hydrological link between the proposed
development and these SACs is upstream, via the Stonyford River, River Boyne and then
River Deel. Any connection is a long distance upstream and therefore there was no realistic
potential for significant effect to these Natura 2000 sites. Likewise, no potential significant
effect was identified for Mount Hevey Bog SAC and Wooddown Bog SAC; as the habitats
within these SACs are not hydrologically linked to the proposed development (and the
habitats are rain-water fed regardless).

As listed in Table 3, there are six SPAs within 14 to 32 km of the proposed development
where a range of wintering waterbirds and [A999] Wetlands and Waterbirds (waterbird
assemblage) are designated as a Qls, including the closest SPA - Lough Derravarragh SPA.
Based on SNH (2016)”® and Mc Guinness et al. (2015)"® these SPAs would all be
considered beyond the Zol of the proposed development. However, on a precautionary basis
these sites were subject to further assessment to conclusively determine a lack of any
source-pathway-receptor linkages with the potential to result in likely significant effects on
SPA — see Section 5.6.

The Screening for Appropriate Assessment has concluded, without consideration of onsite
conditions and in absence of mitigation, the likelihood of significant effects on three Natura
2000 sites could not be excluded on the basis of objective scientific information and that a
Natura Impact Statement - NIS is required. These sites were identified as having potential
ecological/hydrological connections with the proposed development and as such are

considered to be within the potential Zone of Influence (Zol). These Natura 2000 sites are:

¢ River Boyne and River Blackwater SAC [002299];
¢ River Boyne and River Blackwater SPA [004232];
e Lough Derravarragh SPA [004043].

In summary these three Sites were ‘screened in’ on the following basis:

e The proposed development is hydrologically connected to the River Boyne and River
Blackwater SAC, via the Stonyford River; and without mitigation, has the potential to
result in surface water impacts including sediment release and chemical/
hydrocarbon pollution, which could impact on the Qls of this site. As outlined in Table
2, Qls include: salmon, otter, river lamprey, alkaline fens and alluvial forests. Based
on documented distribution for alkaline fen within the SAC there was no source-
pathway-receptor linkages identified and therefore there was no potential significant
effect on this QI.

e The proposed development is hydrologically connected to the River Boyne and River
Blackwater SPA, via the Stonyford River; and without mitigation, has the potential to
result in surface water impacts including sediment release and chemical/

75 Scottish Natural Heritage (2016). Assessing Connectivity with Special Protection Areas (SPAs) Guidance (Version 3). SNH

76 Mc Guinness, S., Muldoon, C., Tierney, N., Cummins, S., Murray, A., Egan, S. & Crowe, O. (2015). Bird Sensitivity Mapping
for Wind Energy Developments and Associated Infrastructure in the Republic of Ireland. BirdWatch Ireland, Kilcoole, Wicklow.
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hydrocarbon pollution which could impact on prey species taken by kingfisher, the
only QI of this SPA. Direct impacts due to collision risk is considered highly unlikely
to result in significant effects for this species, based on the rotor swept area specified
and the lower-level flights typically taken by kingfishers as they move up and down
water courses.

e The proposed development lies within 14.2 km of the Lough Deravaragh SPA,
designated for whooper swan, pochard, tufted duck and coot, as well as the general
water bird assemblage, which includes wide ranging waterbird species like golden
plover and lapwing. As a windfarm proposal, there is potential for collision risk on QI
bird species utilising in the wider area beyond the designated site. On a
precautionary basis, wider area surveys and predicted collision risk generated for
observed usage of the proposed development by QI species is used to determine
potential for significant effects on wintering waterbird populations, specifically through
linked to the SPA — see Section 5.6.

Without consideration given to the on-site conditions and embed mitigation measures (Best-
Practice design stage mitigation), the screening for Appropriate Assessment has concluded
that there were likely or possible significant effects on the following Natura 2000 sites:

o Likely Significant Effects on the River Boyne and River Blackwater SAC
e Possible Significant Effects on the River Boyne and River Blackwater SPA
e Possible Significant Effects on the Lough Derrvarragh SPA

Therefore, a Natura Impact Statement (NIS) is required, which is provided in Section 6.

14
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Table 1: Screening Matrix A

Potential significant effects matrix for Natura 2000 sites with the potential to be significantly affected by the proposed development
Explanation of terms used in Significance of Impact Matrix:

¢ woodrow

Likely Significant Effect - Where a plan or project is likely to undermine any of the Natura 2000 site’s conservation objectives;
Possible Significant Effect - Where a plan or project has an indicated potential to undermine any of the Natura 2000 site’s conservation objectives, but where doubt exists about the risk of a

significant effect in the current context. Nevertheless, where doubt exists about the risk of a significant effect, use of the precautionary principle requires this effect to be considered appropriately
within the Article 6 assessment.

Sites highlighted in grey have the potential to be affected by the proposed development

Natura 2000 | Qualifying Interests (Ql’s) [Ql code] Distance to Natura 2000 site Within the Potential for Significant Effects and nature of
site * = Priority Habitats from the closest point of the Zone of potential impact
icati i ?
(Site Code) Application Site Influence?
River Boyne | e River lamprey (Lampetra fluviatilis) [1099] Direct distance: 1.3 km to W Yes Likely Significant Effects —
and River  Salmon (Salmo salar) [1106] tso,ivgrgs’;g\fr [éetelf;]ectsl?n of ord Construction phase
.2 km E to the Stoneyfor
Blackwater e Otter (Lutra lutra) [1355] River section of SAC 4 Potential water pollution (hydrocarbons, cement leachate
SAC ¢ Alkaline fens [7230] 59 Kkm toE f i . and sediment) due to pollution incidents on site and if
(002299) o Alluvial forests with Alnus glutinosa and vi.a h%rglogi::(;TliEE (égzn;fe'ggr inappropriate construction practices result in
Fraxinus exc_e!sior (Alno-Padion, Alnion Cartenstown — 07C60 to ' sedlme.ntatlon.
incanae, Salicion albae)* [91EOQ] Stonyford River - see Figure 4). Operational phase
7.9 km via hydrological link from Potential water pollution (sediment, limited
core construction and operational hydrocarbons) due to pollution incidents on site and if
site at Bracklyn, measured from inappropriately designed infrastructure results in
T10 (EPA streams: Bollandstown sedimentation.
— 07B45 & Cartenstown — 07C60 Decommissioning & restoration
to Stonyford River - see Figure 4) Potential water pollution (hydrocarbons and sediment)
No hydrological link to the W via during the decommissioning and restoration works.
the River Deel identified
River Boyne | e Kingfisher (Alcedo atthis) [A229] Direct distance: 1.3 km to W of Yes Likely Significant Effects —

and River
Blackwater
SPA
(004232)

River Deel section of SPA &

2.2 km E to the Stoneyford River
section of SPA

3.1 km to E from grid connection
via hydrological link (EPA stream:
Cartenstown — 07C60 to
Stonyford River - see Figure 4).

Construction phase

Potential water pollution (hydrocarbons, cement leachate
and sediment) due to pollution incidents on site and if
inappropriate construction practices result in
sedimentation.

Operational phase
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Natura 2000
site

Qualifying Interests (QI's) [Ql code]

* = Priority Habitats
(Site Code)

A
&

woodrow

Distance to Natura 2000 site
from the closest point of the
Application Site

8.1 km from core construction and

operational site at Bracklyn
(measured from T10)

8.1 km via hydrological link from
core construction and operational
site at Bracklyn, measured from
T10 (EPA streams: Bollandstown
— 07B45 & Cartenstown — 07C60
to Stonyford River - see Figure 4)

No hydrological link to the W via
the River Deel identified

Within the
Zone of
Influence?

Potential for Significant Effects and nature of
potential impact

Potential water pollution (sediment, limited
hydrocarbons) due to pollution incidents on site and if
inappropriately designed infrastructure results in
sedimentation. Direct impacts due to collision risk is
considered highly unlikely to result in significant effects
for this species, based on the rotor swept area specified
and the lower-level flights typically taken by kingfishers
as they traverse watercourses.

Decommissioning & restoration

Potential water pollution (hydrocarbons and sediment)
during the decommissioning and restoration works.

Lough e Whooper Swan (Cygnus cygnus) [A038] 14.2 km to the north west, Yes Possible Significant Effects —

Derravarragh | ¢ Pochard (Aythya ferina) [A059] measu.red frqm proposed Construction phase

SPA o Tufted Duck (Aythya fuligula) [A061] operational site Potential displacement of waterbird species associated

(004043) e Coot (Fulica atra) [A125] with the SPA — due to separation distance it is

« Wetland and Waterbirds [A999] considered unlikely any effects will be significant

Operational phase
Collision risk and potential displacement of waterbird
species associated with the SPA.
Decommissioning & restoration
Potential displacement of waterbird species associated
with the SPA — due to separation distance it is
considered unlikely any effects will be significant

Mount Hevey | e Active raised bogs* [7110] 8.2 km to the south No No Potential Significant Effect

Bog SAC .
(002342)

Degraded raised bogs still capable of natural
regeneration [7120]

e Depression on peat substrates of the
Rhynchosporion [7150]

Given the location of this proposed development
(approximately 8.2 km away from this SAC) and the fact
that the habitats within the SAC are not hydrologically
linked (and the habitats are rain-water fed regardless), it
is considered that there is no realistic potential for
significant effect.
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Natura 2000
site

(Site Code)

Qualifying Interests (QI's) [Ql code]

* = Priority Habitats

A,
¢ woodrow

v
Distance to Natura 2000 site
from the closest point of the

Application Site

11.5 km to the south-west

Within the
Zone of
Influence?

Potential for Significant Effects and nature of
potential impact

Wooddown o Degraded raised bogs still capable of natural No No Potential Significant Effect

Bog SAC regeneration [7120] Given the location of this proposed development

(002205) (approximately 11.5 km away from this SAC) and the fact
that the habitats within the SAC are not hydrologically
linked (and the habitats are rain-water fed regardless), it
is considered that there is no realistic potential for
significant effect.

Lough Lene | e Hard oligo-mesotrophic waters with benthic 9.5 km to the north, north-west No No Potential Significant Effect

SAC vegetation of Chara spp. [3140] There is an upstream hydrological Given the location of this proposed development

(002121)  Austropotamobius pallipes (White-clawed connection between the (approximately 9.5 km away from this SAC) and the fact

Crayfish) [1092] that the habitats/species within the SAC are not

hydrologically linked it is considered that there is no
realistic potential for significant effect.
Note: The hydrological link between the proposed
development and the SAC, via the Stonyford River, River
Boyne and then River Deel was considered, however
this connection is a long distance upstream and
therefore there is no realistic potential for significant
effect

Lough Bane | e Hard oligo-mesotrophic waters with benthic 10.8 km to the north, north west No No Potential Significant Effect

& Lough vegetation of Chara spp. [3140] Given the location of this project (approximately 10.8 km

Glass SAC e Austropotamobius pallipes (White-clawed away from this SAC), and the fact that the

(002120) Crayfish) [1092] habitats/species within the SAC are not hydrologically

linked it is considered that there is no realistic potential
for significant effect.

Note: The hydrological link between the proposed
development and the SAC, via the Stonyford River, River
Boyne and then River Deel was considered, however
this connection is a long distance upstream and
therefore there is no realistic potential for significant
effect
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Within the
Zone of

Natura 2000 | Qualifying Interests (Ql's) [Ql code] Distance to Natura 2000 site
site from the closest point of the

Potential for Significant Effects and nature of
potential impact

* = Priority Habitats

(Site Code)

Application Site

12.4 km to the north, north west

Influence?

White Hard oligo-mesotrophic waters with benthic No No Potential Significant Effect
Lough, Ben vegetation of Chara spp. [3140] Given the location of this project (approximately 12.4 km
Loughs & Austropotamobius pallipes (White-clawed away from this SAC), and the fact that the
Lough Doo Crayfish) [1092] habitats/species within the SAC are not hydrologically
SAC linked it is considered that there is no realistic potential
(001810) for significant effect.
Note: The hydrological link between the proposed
development and the SAC, via the Stonyford River, River
Boyne and then River Deel was considered, however
this connection is a long distance upstream and
therefore there is no realistic potential for significant
effect
Girley Degraded raised bogs still capable of natural 13.9 km to the north east No No Potential Significant Effect
(Drewstown) regeneration [7120] Given the location of this proposed development
Bog SAC (approximately 13.1 km away from this SAC) and the fact
(002203) that the habitats within the SAC are not hydrologically
linked (and the habitats are rain-water fed regardless), it
is considered that there is no realistic potential for
significant effect.
Boyne Shelduck (Tadorna tadorna) [A048] More than 70 km to the east via No No Potential Significant Effect
Estuary SPA Oystercatcher (Haematopus ostralegus) [A130] hydrologmal connection — EPA There is not considered to be any reasonable likelihood
(004080) Golden Plover (Pluvialis apricaria) [A140] g;?;nr::t.o?/\?r:langsggént; 07B45 & of significant effects due to the long distance from the
Al T : proposed development site, and the massive dilution
S;ezvizlO\;\e/;i]zllﬁj:sla\lllznic:ﬁj as';a[erllzizz[iA 144l Stonyford River to River Boyne to effects that would necessarily occur over this length of
pwing - Boyne Estuary river (c. 70 km, source to receptor). This was considered
Knot (Calidris canutus) [A143] Direct distance of c. 55 km to likely to remain the case in the event of a worst-case
Sanderling (Calidris alba) [A144] ENE scenario pollution incident or extensive land slippage at
Black-tailed Godwit (Limosa limosa) [A156] source, with regard also given to the dynamic nature of
Redshank (Tringa totanus) [A162] the receiving (estuarine) environment and relative
Turnstone (Arenaria interpres) [A169] sensmv!tles of the Qls for which the Natura 2000 sites
. . are designated.
Little Tern (Sterna albifrons) [A195]
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Natura 2000
site

(Site Code)

Qualifying Interests (QI's) [Ql code]

* = Priority Habitats

Wetland and Waterbirds [A999]

Al

¢ woodrow

./

Distance to Natura 2000 site
from the closest point of the
Application Site

Within the
Zone of
Influence?

Potential for Significant Effects and nature of
potential impact

Boyne Coast
& Estuary
SAC
(001957)

Estuaries [1130]

Mudflats and sandflats not covered by seawater
at low tide [1140]

Annual vegetation of drift lines [1210]

Salicornia and other annuals colonising mud
and sand [1310]

Atlantic salt meadows (Glauco-Puccinellietalia
maritimae) [1330]

Embryonic shifting dunes [2110]

Shifting dunes along the shoreline with
Ammophila arenaria (white dunes) [2120]
Fixed coastal dunes with herbaceous
vegetation (grey dunes) [2130]

More than 70 km to the east via
hydrological connection — EPA
streams: Bollandstown — 07B45 &
Cartenstown — 07C60 to
Stonyford River to River Boyne to
Boyne Estuary

Direct distance of ¢. 55 km to
ENE

No

No Potential Significant Effect

There is not considered to be any reasonable likelihood
of significant effects due to the long distance from the
proposed development site, and the massive dilution
effects that would necessarily occur over this length of
river (c. 70 km, source to receptor). This was considered
likely to remain the case in the event of a worst-case
scenario pollution incident or extensive land slippage at
source, with regard also given to the dynamic nature of
the receiving (estuarine) environment and relative
sensitivities of the Qls for which the Natura 2000 sites
are designated.
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Table 2: Screening Matrix B

Qualifying Interests for Natura 2000 sites within the zone of influence
Qualifying Interests in grey have the potential to be affected by the proposed development

Qualifying
Qualifying Interests (QI’s) [Ql code ithi
ying ( M ] Proximity of the Qualifying Interest to the proposed development site Inttr(]aéezsct)r\]/\gt:;n

Influence?

* = Priority Habitats

NATURA 2000 SITE: River Boyne and River Blackwater SAC (002299)

Downstream hydrological connection to spawning sites. The Stonyford tributary was considered to only
support brook lamprey (O’Connor, 2006)7”. River lamprey are present in the lower reaches of the Boyne
River, downstream of Navan (NPWS, 2014)78. The proposed site is linked to the mid and upper reached of
the River Boyne, via the Stonyford River. Applying the precautionary principle, this QI is taken to be within
the zone of influence.

Atlantic salmon (Salmo salar) [1106] Downstream hydrological connection to spawning sites. Salmon run the River Boyne almost every Yes
month of the year and the Boyne is considered important for this species, as it represents an eastern river
which holds large three-sea-winter fish (NPWS, 2014). In-stream improvement works on the Stonyford River
have created spawning habitat for salmon (Boyne Catchment Angling Association)

River lamprey (Lampetra fluviatilis) [1099]

Otter (Lutra lutra) [1355] Hydrological connection to otter foraging habitat. Otter can be found throughout the SAC (NPWS, Yes
2014).
Alkaline fens [7230] No source-receptor pathway. The main areas of alkaline fen in the SAC are concentrated in the vicinity of No

Lough Shesk, Freehan Lough and Newtown Lough, which are approximately 10 km north of the proposed
development. There is no hydrological link between this section of the SAC and the proposed development.

Alluvial forests with Alnus glutinosa and Downstream hydrological connection to riverine woodlands. Wet woodland fringes many stretches of Yes
Fraxinus excelsior (Alno-Padion, Alnion the Boyne. The areas are small and there are few similar examples of this type of alluvial wet woodland
incanae, Salicion albae)* [91EQ] remaining in the country, particularly in the north-east (NPWS, 2014). Pollution to surface waters is noted as

having an impact on alluvial woodland in Ireland, however the occurrence is low (O'Neill et al., 2013)7°.
NATURA 2000 SITE: River Boyne and River Blackwater SPA (004232)

Kingfisher (Alcedo athis) [A229] Hydrological connection to kingfisher foraging habitat. The SPA encompasses several downstream Yes
kingfisher territories on the River Boyne (NPWS, 2010)8°. Both the River Deel and Stonyford River are

77 O’Connor W. (2006) A survey of juvenile lamprey populations in the Boyne Catchment. Irish Wildlife Manuals, No. 24 NPWS, DoEHLG, Dublin, Ireland.

78 NPWS (2014). River Boyne and River Blackwater SAC (Site Code: 002299). Site Synopsis. Rev 13.Doc. Available at: https://www.npws.ie/sites/default/files/protected-sites/synopsis/SY002299.pdf [Accessed July 2021].
79 O’Neill, F.H. & Barron, S.J. (2013). Results of monitoring survey of old sessile oak woods and alluvial forests. Irish Wildlife Manuals, No. 71. NPWS, DoAHG, Dublin, Ireland

80 NPWS (2010). River Boyne and River Blackwater SPA (Site Code: 004232). Site Synopsis. Available at: https://www.npws.ie/sites/default/files/protected-sites/synopsis/SY004232.pdf [Accessed July 2019].
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Qualifying
Qualifying Interests (Ql's) [Ql code] Interest within

* = Priority Habitats Proximity of the Qualifying Interest to the proposed development site the Zone of

Influence?

recorded as supporting possible kingfisher breeding territories (Crowe et al., 20088! as reported in Cummins
et al., 201082)

NATURA 2000 SITE: Lough Derravaragh SPA (004043)

Whooper swan (Cygnus cygnus) [A038] Potential collision risk species. A distance of 14.2 km from a site designated for whooper swans would Yes
generally be considered beyond the zone of influence, which is based on the typical wintering foraging
range of 5 km82, with Mc Guinness et al. (2015)8* giving a distance of 600 m as the Zone of Sensitivity.
Potential for Significant Effects considered on a precautionary basis.

Pochard (Aythya ferina) [A059] No source-pathway-receptor linkages. As reviewed in Langston & Pullan (2003)%, these species are No
Tufted duck (Aythya fuligula) [A061] reported to be displaced by wmq fa_rm develppments. However, displacement effects operate over_ a limited

. scale (< 500 m), therefore considering the distance between source and receptor (14.2 km) there is no
Coot (Fulica atra) [A125] realistic potential for significant displacement effects. Population level effects due to collision with onshore
turbines have not been documented for these species and studies using radar found that pochard and tufted
duck regularly flew through a wind farm at night under moonlit conditions and altered flight behaviour on
darker or foggy nights, by flying at greater distances around turbines (Dirksen et al., 199826, as cited in
Percival, 2003)8. Therefore, it is considered that there is no realistic potential for significant population level
effects due to collision with turbines.

Wetland and Waterbirds [A999] Potential collision risk to birds forming waterbird assemblage. As for whooper swan, potential for Yes
significant effects is considered on a precautionary basis, with possible significant effects on more mobile
wetland bird species like golden plover and lapwing. Note: Inclusion of the Lough Derrabaragh SPA within
this assessment means that by default ecological connectivity to other waterbird SPAs (as listed in Table 3)
is also covered.

81 Crowe, O., G. Webb, E. Collins & Smiddy, P. (2008). Assessment of the distribution and abundance of Kingfisher Alcedo atthis and other riparian birds on two SAC river systems in Ireland. A report commissioned by the
NPWS & prepared by BirdWatch Ireland.

82 Cummins, S., Fisher, J., Gaj McKeever, R., McNaghten, L. & Crowe, O. (2010). Assessment of the distribution and abundance of Kingfisher Alcedo atthis and other riparian birds on six SAC river systems in Ireland. A
report commissioned by the NPWS & prepared by BirdWatch Ireland.

83 Scottish Natural Heritage (2016). Assessing Connectivity with Special Protection Areas (SPAs) Guidance (Version 3). SNH

84 Mc Guinness, S., Muldoon, C., Tierney, N., Cummins, S., Murray, A., Egan, S. & Crowe, O. (2015). Bird Sensitivity Mapping for Wind Energy Developments and Associated Infrastructure in the Republic of Ireland.
BirdWatch Ireland, Kilcoole, Wicklow.

85 Langston, R.H.W. & Pullan, J. (2003). Windfarms and Birds: An analysis of the effects of windfarms on birds, and guidance on environmental assessment criteria and site selection issues. RSPB/BirdLife.

86 Dirksen, S., Spaans, A.L., & Winden, v.d.J. (1998). Nocturnal collision risks with wind turbines in tidal and semi-offshore areas. In Wind Energy and Landscape. Proc. 2nd European and African Conference on Wind
Engineering, 1997., 99-108
87 Percival, S. M. 2003. Birds and wind farms in Ireland: A review of potential issues and impact assessment. Ecology Consulting, Coxhoe, Durham
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Table 3: SPAs surrounding the proposed development
Distance to Natura 2000 site  Qualifying Interest (QI)

Natura 2000 site Code from the closest point of the - indicates Possible Significant Effects on SPA populations due to
proposed operational site operational wind farm — (collision, displacement and/or barrier effects
Lough Derravarragh SPA 004043 14.2 km Whooper Swan (Cygnus cygnus) [A038]
Pochard (Aythya ferina) [A059]
Tufted Duck (Aythya fuligula) [A061]
Coot (Fulica atra) [A125]
Wetland and Waterbirds [A999] — Waterbird assemblage

Lough Owel SPA 004047 17.9 km Shoveler (Anas clypeata) [A056]

Coot (Fulica atra) [A125]

Wetland and Waterbirds [A999] — Waterbird assemblage
Lough Ennell SPA 004044 20.0 km Pochard (Aythya ferina) [A059]

Tufted Duck (Aythya fuligula) [A061]

Coot (Fulica atra) [A125]

Wetland and Waterbirds [A999] — Waterbird assemblage
Lough Iron SPA 004046 23.9 km Whooper Swan (Cygnus cygnus) [A038]

Wigeon (Anas penelope) [A050]

Teal (Anas crecca) [A052]

Shoveler (Anas clypeata) [A056]

Coot (Fulica atra) [A125]

Golden Plover (Pluvialis apricaria) [A140]

Greenland White-fronted Goose (Anser albifrons flavirostris) [A395]
Wetland and Waterbirds [A999] — Waterbird assemblage
Garriskil Bog SPA 004102 24.6 km Greenland White-fronted Goose (Anser albifrons flavirostris) [A395]
Lough Sheelin SPA 004065 28.9 km Great Crested Grebe (Podiceps cristatus) [A005]
Pochard (Aythya ferina) [A059]

Tufted Duck (Aythya fuligula) [A061]

Goldeneye (Bucephala clangula) [A067]

Wetland and Waterbirds [A999] — Waterbird assemblage
Lough Kinale & Derragh Lough SPA | 004061 29.6 km Pochard (Aythya ferina) [A059]

Tufted Duck (Aythya fuligula) [A061]

Wetland and Waterbirds [A999] — Waterbird assemblage
Glen Lough SPA 004045 32.3 km Whooper Swan (Cygnus cygnus) [A038]
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Figure 3: Natura 2000 sites within 15 km of the proposed development
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Figure 4: Simplified surface water map illustrating hydrological connection between the proposed development and Natura 2000 sites
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Figure 5: Simplified surface water map illustrating the drainage system within the proposed wind farm
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5 SURVEY RESULTS

5.1 Mammals

Otters Lutra lutra are a Qualifying Interest of the River Boyne and River Blackwater SAC and
are reported as occurring throughout the SAC (NPWS, 2014)%. Otter signs are reported for
both the River Deel and Stonyford River, to the west and east respectively of the proposed
development (Bailey & Rochford, 2006).

During surveys for protected mammals, otter signs (spraints) were recorded in several
locations along drainage channels within the proposed development site. No otter holts or
layups were located within the proposed development site. Based on the signs observed it is
considered that otters utilise the network of drains to commute through the area, and
Bracklin Lough, which lies just outside the proposed development site, is likely to offer the
only substantial foraging opportunities for otter. The lough is reported to have been stocked
with fish.

The results from walkovers surveys are provided in Appendix 5 and show the distribution of
otter signs recorded within the proposed development site.

5.2 Freshwater ecology — fisheries assessment
The aquatic ecology survey report for the proposed development is provided in Appendix 2.

Salmon Salmo salar and river lamprey Lampetra fluviatilis are a Qualifying Interest of the
River Boyne and River Blackwater SAC. The healthiest population of river lamprey are
reported as occurring in the lower reaches of the Boyne River main channel downstream of
Navan and the Stonyford tributary was considered to only support brook lamprey (O’Connor,
2006)%. Salmon run the River Boyne almost every month of the year and the Boyne is
considered important for this species, as it represents an eastern river which holds large
three-sea-winter fish (NPWS, 2014)%. In-stream improvement works on the Stonyford River
are reported as having created spawning habitat for salmon (Boyne Catchment Angling
Association).

The main drain/stream flowing through the proposed development site (EPA stream:
Bolandstown — 07B45) was found to be unsuitable for spawning salmon and lamprey. The
proposed development site is at the upper reaches of a tributary of the Stonyford River that
is subject to periodic drainage maintenance works. Drainage also has a negative effect on
the occurrence of white-clawed crayfish Austropotamobius pallipes; and therefore, it is
considered unlikely that this species occurs in this watercourse. Salmon and lamprey
spawning habitat and white-clawed crayfish are noted as occurring downstream of the
proposed development. White-clawed crayfish have been recorded from the catchment of

88 NPWS (2014). Site Synopsis: River Boyne and River Blackwater SAC [Site Code: 00229]. National Park & Wildlife Service

89 Bailey, M. & Rochford J. (2006). Otter Survey of Ireland 2004/2005. Irish Wildlife Manuals, No. 23. NPWS, DoEHLG, Dublin,
Ireland.

90 O’Connor W. (2006) A survey of juvenile lamprey populations in the Boyne Catchment. Irish Wildlife Manuals, No. 24
NPWS, DoEHLG, Dublin, Ireland.

91 NPWS (2014). Site Synopsis: River Boyne and River Blackwater SAC [Site Code: 00229]. National Park & Wildlife Service
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the Stonyford River, with the closest existing downstream record coming from the Earl’s
Bridge Hydrometric area (Station Code: RS07S020400).

5.3 Habitat suitability assessments for other Annex Il species

Initial scoping surveys, multi-disciplinary surveying and the desk-based study determined
that, other than otter, there are no other species listed on Annex Il of the Habitats Directive
potential impacted by the proposed development and that are ecologically linked to Natura
2000 sites.

Based on a lack of suitable habitats no specific terrestrial invertebrate surveys were required
for Vertigo species. The Kerry slug has a distribution in Ireland limited to the southwest of
the country and has not been recorded in Co. Westmeath or Co. Meath (NPWS, 2019)%.

For marsh fritillary, the closest designated site to the proposed development traditionally
holding marsh fritillary butterflies is Scragh Bog SAC, which is 18 km SW of the proposed
development site. There are recent records (2015) from the bog lying to the south of the
proposed development site (see Biodiversity maps)®3, and an adult butterfly was recorded in
this bog during bird surveys. In Ireland the occurrence of this species is largely restricted to
locations where the larval foodplant devil’s-bit scabious (Succisa pratensis) occurs (Harding,
2008°* and Hickin, 1992%). The extent of devil's-bit scabious within the lands-made-
available for the project was limited to a few very small patches and it was totally non-
existent in areas occupied by the proposed development footprint. The closest significant
stands of devil’s-bit scabious were recorded around Bracklin Lough, ¢. 300 m from the
closest turbine. Therefore, based on lack of suitable habitat within the potential Zone of
Influence, no marsh fritillary web surveys were required and the proposed development site
was assessed as unsuitable for this species.

In relation to aquatic invertebrates, the network of ditches and channels draining the
proposed development site are within the River Boyne catchment, which does not support a
freshwater pearl mussel population (NPWS, 2019). Therefore, no surveying or assessment
was required for this species. As detailed in Section 5.2, no specific white-clawed crayfish
surveys were undertaken beyond habitat assessment of the watercourses within the
proposed development site. Based on NPWS (2019), there were no records for the 10-km
covering the proposed development site [N65], although it was within the range for this
species, which is known to occur in the catchment for the Stonyford River. However, the
proposed development site is at the upper reaches of a tributary of the Stonyford River that
is subject to periodic drainage maintenance works, which has a negative effect on the
occurrence of this species. Therefore, it is considered unlikely that crayfish occur in the main
ditch/stream flowing through the proposed development site. In addition, the predominately
heavily shaded ditches and channels in the proposed development site, along with evidence
of nutrient enrichment, are potential negative factors for the healthy occurrence of
populations of this species.

92 NPWS (2019). The Status of EU Protected Habitats and Species in Ireland. Volume 3: Species Assessments. Unpublished
NPWS report. Ed. by: Deirdre Lynn, D. & O'Neill, F.

93 Biodiversity maps available at: https://maps.biodiversityireland.ie/Map
94 Harding, J.M. (2008). Discovering Irish Butterflies and their Habitats.
95 Hickin, N. (1992). The Bultterflies of Ireland: A Field Guide. Robert Rinehart, Cork
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5.4 Habitat surveys

Appendix 4 provides habitats of the proposed development site and Table A4.1 lists areas
of habitat types affected by the footprint of the proposed development.

The proposed development site is highly modified, being dominated by commercial forestry
plantations, improved agricultural grassland and tillage. The only Annex | habitat type listed
as a Qualifying Interest (QI) for an SAC and identified as potentially occurring within the
Zone of Influence of the proposed development, was Alluvial forests with Alnus glutinosa
and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion albae)* [91EQ]. This wet
woodland fringes stretches of the River Boyne and although areas appear small, there are
few similar examples of this type of alluvial wet woodland remaining in the country,
particularly in the north-east®. Alkaline fens [7230] is the only other QI habitat type listed for
the River Boyne and River Blackwater SAC. However, there is no hydrological link between
the proposed development and sections of the SAC supporting this habitat in the vicinity of
Lough Shesk, Freehan Lough and Newtown Lough, approximately 10 km north of the
proposed development.

During surveys to map the habitat types within the proposed development site, as per Fossitt
(2000), the only example of Annex | type recorded was [91D0] bog woodland®’, which
occurred in a thin strip between T10 and T11. This small area of Annex | habitat is not
designated within an SAC or other nationally/locally designated site. Annex | bog woodland
is a rare habitat type in Ireland and usually occurs on stands with fairly high water-tables
(Cross et al., 2010°%, Perrin et al., 2008%). Therefore, one of the main sensitivities of this
habitat is alteration of water levels. As shown in Plate 1, this area is dominated by a birch
Betula pubescens canopy and supports a dense bryophyte ground cover, meeting the
Annex | characteristics outlined in Cross & Lynn (2013)%, Other species recorded included
willow Salix aurita, broad buckler fern Dryopteris dilatata, soft rush Juncus effusus, purple
moor-grass Molinia caerulea, bilberry Vaccinium myrtillus, ling heather Calluna vulgaris, and
some areas had a dense bryophyte cover including Polytrichum commune and the peat
mosses Sphagnum fimbriatum and Sphagnum fallax.

On the periphery of the proposed development the occurrence of other habitats potentially
qualifying as Annex | have been identified including alkaline fen and the remnants of raised
bog habitat. The oak-birch-holly woodland habitat corresponds to the QL Sessile oak-
woodrush (Quercus petraea — Luzula sylvatica) woodland type (Cross et al., 2010)!°, and
supports indicators of the Annex 1 Habitat Old Sessile Oak Woods [91A0] (O’Neil & Barron,
2013)!%2 These habitats are not designated within SACs, but are recognised at the county

96 NPWS (2014). River Boyne and River Blackwater SAC (Site Code: 002299). Site Synopsis. Rev 13.Doc. Available at:
https://www.npws.ie/sites/default/files/protected-sites/synopsis/SY002299.pdf [Accessed July 2021].

97 EC (2007): Interpretation manual of European Union habitats — EUR27.

98 Cross, J.; Perrin; P. & Little, D. (2010). The Classification of Native Woodlands in Ireland and its Application to Native
Woodland Management. Native Woodland Information Note No. 6. NPWS, BEC Consultants Ltd & Woodlands of Ireland

99 Perrin P., Martin J., Barron S. O’'Neil F., McNutt K. & Delaney A. (2008) National Survey of Native Woodlands 2003-2008.
Volume |: Main report. Botanical, Environmental & Conservation Consultants Ltd. report submitted to the NPWS

100 Cross, J. & Lynn, D. (2013) Results of a monitoring survey of bog woodland. Irish Wildlife Manuals No. 69. National Parks
and Wildlife Service, Department of Arts, Heritage and the Gaeltacht, Dublin, Ireland.

101 Cross, J.; Perrin; P. & Little, D. (2010). The Classification of Native Woodlands in Ireland and its Application to Native
Woodland Management. Native Woodland Information Note No. 6. NPWS, BEC Consultants Ltd & Woodlands of Ireland

102 O'Neill, F.H. & Barron, S.J. (2013) Results of monitoring survey of old sessile oak woods and alluvial forests. Irish Wildlife
Manuals, No. 71. National Parks and Wildlife Service, Department of Arts, Heritage and the Gaeltacht, Dublin, Ireland.
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level within the Co. Westmeath BAP 2014-2020'%, as Bracklin Wood and Lisclogher Bog.
Habitats listed for these sites include: raised bog, fen, bog woodland and oak-birch-holly
woodland, with parts of the woodland classed as long-established woodlands (LEW — type I).
LEWSs have been continuously wooded since 1830, with the sub-category LEW (1) being
used for stands where no evidence of antiquity could be found in older documentation
(Perrin & Daly, 2010)%4,

Plate 1: Annex | bog woodland [91D0] south of T10

4

5.5 Non-native species

Appendix 4 provides maps showing the distribution of non-native plant species recorded
during surveys. Table A4.2 in Appendix 4 provides a list of non-native species recorded
within the proposed development site, along with the legal status of these species as
invasive alien species (IAS), risk ratings, notes on propagation pathways and occurrence
within the site.

No plant species listed under the Third Schedule of the European Communities (Birds and
Habitats) Regulations 2011 as ‘non-native species subject to restrictions under Regulations
49’ were recorded within the proposed development site. The most abundant and widely
distributed non-native species, aside from commercially planted conifers (mostly Sitka
spruce and some larch) was cherry laurel Prunus lauroceraus. Other non-native species
recorded within the wind farm site were (like cherry laurel) probably planted to provide cover

103 County Westmeath Biodiversity Action Plan 2014-2020. Available at:
http://www.westmeathcoco.ie/en/media/Westmeath%20Biodiversity%20Action%20Plan%2020142020.pdf

104 Perrin, P.M. & Daly, O.H. (2010). A provisional inventory of ancient and long-established woodland in Ireland. Irish Wildlife
Manuals, No. 46. National Parks and Wildlife Service, Department of the Environment, Heritage and Local Government,
Dublin, Ireland.
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for game birds and included snowberry Symphoricarpos albus and evergreen species of
honeysuckle shrubs (Lonicera species) like Wilson’s honeysuckle (L. nitida) and box-leaved
honeysuckle (L. pileata). These non-native shrubs, cherry laurel in particular, have the
potentially to negatively impact on woodland habitats within the development site, such the
Annex | bog woodland occurring south of T10. The non-native species currently occurring
within the proposed development site were not considered likely to impact on the integrity of
any Natura 2000 sites, due to separation distances and lack of vector route (for the species
occurring) to any designated sites.

5.6 Bird survey results

In order to inform the NIS, this section provides the relevant results from a two-year
ornithological study conducted for the proposed development site between Oct-2018 and
Aug-2020, which was conducted in compliance with SNH (2017) survey guidelines for
assessment of potential ornithological impacts at onshore wind farms. An additional season
of full SNH (2017) specification surveys were undertaken over another non-breeding season
covering the period Oct-2020 to Mar-2021. The results from the additional season were
reviewed and this provides useful information in support of the findings from the previous two
winter seasons. Additional information has been incorporated into this assessment where
relevant, including hen harrier observations of which none were recorded over the first two
years. Detailed results of the ornithological baseline surveys are contained within Appendix
6 and with the CRM report provided in Appendix 7. This section focuses on results
generated for:

e Habitat suitability for kingfisher and potential for ecological linkages between the
proposed development and the River Boyne and Blackwater SPA, which is located
3.1 km downstream of the grid connection and 8.1 km downstream of the proposed
operational development (as measured from T10).

e The occurrence of waterbirds species in the environs of the proposed development to
determine if there are any ecological linkages between bird usage and SPAs
designated for the assemblages of waterbirds, as well as specific species, as listed in
Table 3. These SPAs are distributed within 14 to 32 km from the proposed
operational development site.

e The occurrence of bird species listed on Annex | of the Birds Directive recorded to
determine the occurrence of SPAs within the potential zone of influence.

o As detailed in Appendix 7 collision risk modelling was undertaken for target species
(raptors and waterbirds) generating sufficient flight time within the collision risk zone
of the proposed development (flight second at collision risk height within the 500 m
turbine buffer)

Over the study period eight species listed on Annex 1 of the EC Bird’s Directive recorded,
including:

o Little egret

e Whooper swan

e Greenland white-fronted goose
e Golden plover

e Hen harrier

o Merlin
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o Peregrine
e Gyrfalcon

During VP watches flight lines for seven species listed on Annex | of the Birds Directive were
recorded. Apart from an ad hoc record of gyrfalcon, no additional Annex | species were
detected during site walkovers or wider area surveys. Kingfisher, although not recorded, are
assessed as the only QI species listed for the River Boyne and River Blackwater SPA.

The results of VP watches are summarised in Table 4, which provides numbers of
observations and flight seconds within the 500 m turbine buffer in different height bands. The
predicted collision risk for selected target species is shown in Table 5. Flight line maps are
provided in Appendix 6.

5.6.1 Kingfisher

There is a potential hydrological connection between the proposed development and
downstream kingfisher foraging habitat within River Boyne and River Blackwater SPA. The
SPA encompasses several downstream kingfisher territories on the River Boyne (NPWS,
2010)'%. Both the River Deel and Stonyford River are recorded as supporting possible
kingfisher breeding territories (Crowe et al., 2008 as reported in Cummins et al., 2010°7)

It is considered likely that kingfishers commute along the network of streams and drains
flowing into the SPA and could travel as far as the proposed development site. The larger
drains were assessed as providing some potential to support prey for this species
(invertebrates, small fish and frogs). Likewise, the bog pool (Bracklin Lough) adjacent to the
proposed to the proposed developed site has the potential to support prey items.

Kingfisher habitat suitability surveys conducted along the main channel flowing through the
proposed development found that this watercourse does not provide suitable banks for
nesting kingfishers. For a couple of very short sections with steeper banks, the substrate
was considered unsuitable for nest holes, being layers of hard/crusted gleys and friable
gravels. Bracklyn Farm is at the ‘headwater’ of the arterial drainage system flowing into the
SPA; and therefore, considering the limited habitat suitability within the 500 m turbine buffer,
the predicted usage of the area by kingfisher would be anticipated to be periodic and
relatively low. This is supported by the lack of kingfisher records during the study period. As
such, the proposed development site is not considered important for kingfisher, and potential
for significant effects on this species relate to downstream effects on water quality of the
within River Boyne and River Blackwater SPA, in the absence of mitigation, affecting prey
availability.

5.6.2 Whooper swan

As shown in Table 3 whooper swans are a QI species listed for three SPAs to the west of
the proposed development, including Lough Derrvaragh SPA. Whooper swans were only

105 NPWS (2010). River Boyne and River Blackwater SPA (Site Code: 004232). Site Synopsis. Available at:
https://iwww.npws.ie/sites/default/files/protected-sites/synopsis/SY004232.pdf [Accessed July 2019].

106 Crowe, O., G. Webb, E. Collins & Smiddy, P. (2008). Assessment of the distribution and abundance of Kingfisher Alcedo
atthis and other riparian birds on two SAC river systems in Ireland. A report commissioned by the NPWS & prepared by
BirdWatch Ireland.

107 Cummins, S., Fisher, J., Gaj McKeever, R., McNaghten, L. & Crowe, O. (2010). Assessment of the distribution and
abundance of Kingfisher Alcedo atthis and other riparian birds on six SAC river systems in Ireland. A report commissioned by
the NPWS & prepared by BirdWatch Ireland.
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recorded five times during VP watches, with just two flights recorded within the 500 m
turbine buffer (amounting to 598 seconds), one of which was a flock of 7 birds commuting
through the area at c. 10 m (below the collision risk zone - CRZ) on 19-Mar-2020. The other
on-site observation was of 4 birds commuting at 30 to 40 m on 25-Oct-2020. The three
observations just beyond the turbine buffer were records of small numbers of whooper
swans (1 to 4 birds), one of which included a single bird foraging/loafing in a flooded field of
improved grassland west of the turbine buffer and Bracklyn House. Similar flight behaviour
was recorded during the third winter season (2020-21), with six flight lines recorded (2 to 11
birds) and only four with birds commuting through the buffer. No collision risk modelling was
undertaken for this species as flight time in the CRZ was below the threshold of 200
seconds.

Wider area surveys have detected whooper swan flocks at three locations along the River
Deel and one along the Stonyford River, including:

e Caddagh, north of the N52 near Lough Analla, 3-4 km NNW of the site: up to 60 birds
were regularly recorded foraging in improved pasture on the eastern bank of the
River Deel and associated with Lough Analla

¢ Killagh (2 birds) and Priesttown (2 birds), in improved pasture on the western bank of
the River Deel within c. 2.5 to 3 km of Bracklyn - not regularly recorded in the area

e Cereal stubble field along the Stonyford River (N of Ballivor), c. 5.5 km E of the site:
flock of c. 270 birds was recorded once on 11-Dec-2020 (area not always covered on
wider area surveys)

e South of Raharney, approx. 6.5 km south of the 500 m turbine buffer: 80 to 100 birds
associated with the ponds/lagoons of Shay Murtagh Precast Ltd. This is a well-known
roost site and foraging area.

Aside from the record from the Stonyford River flock (c. 270 birds) numbers recorded have
not exceeded Nationally Important thresholds (150 birds) over three winters.

Habitat suitability within the 500 m turbine buffer would be considered superficially good for
whooper swans, with relatively large fields of improved grassland, cereal stubbles and root
crops. However, a combination of the distance from potential roost sites and the efficiency
with which fields are harvested (e.qg. limited spilt grain and rapid re-seeding of stubble with
turnip crops over the winter), are likely to be factors limiting usage of the site by whooper
swans.

Overall, the proposed development site is not considered an important foraging or roosting
area for whooper swans. Locations utilised in the wider area are considered to be beyond
the zone of influence for this species. There is no regularly used flight paths between roosts
and foraging through the 500 m turbine buffer. Small flocks (up to 11 birds) sporadically
commute through the 500 m turbine buffer. Therefore, it can be objectively concluded that
the proposed development site is beyond the zone of influence of any SPAs designated for
whooper swan.

5.6.3 Greenland white-fronted goose

As shown in Table 3, Greenland white-fronted geese are a QI species listed for two SPAs to
the west of the proposed development. There was only one observation of this species flying
through the 500 m turbine buffer on 02-Oct-2020. This observation involved a flock of 42
birds recorded as being on autumn passage (migrating) and flew northeast through the
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proposed development site at heights of > 175 m, which is just within the CRZ; although at
times during the flight the flock, or birds within the flock, were judged to be slightly higher
than the maximum proposed tip height (185 m). As a precaution the cumulative flight
seconds for the flock were all assigned to the CRZ. There was another relatively high

(c. 100 m) commuting flight that was tracked just beyond the 500 m turbine buffer on 15-
Nov-2019 and involved a single bird travelling north. Collision risk modelling based on the
single record was undertaken. The predicted collision rate (weighted and applying an
avoidance rate of 99.5%) for Greenland white-fronted geese was 0.18 collisions over 30
years, equivalent to 1 bird every 169 years. This is considered well below background
mortality for this species.

The lack of records over the following autumn passage window (2019), as well as no records
for the return spring passage periods in 2019 and 2020, would suggest that Bracklyn is not
located on a well-established or heavily utilised migration route. The additional winter 2020-
21 surveys did not record any geese flights.

It should also be acknowledged that birds travelling overnight would go undetected using
standard VP methodology, which only samples day-light hours. Studies using satellite tags
to track species during spring migration (Glahder et al., 1999%% & Fox et al. 2003%°) indicate
that a relatively wide migration corridor may be used, possibly extending over 100 km wide
and birds were found to travel up the eastern part of country in early to mid-April, potentially
covering an area that could overfly the proposed development site. Therefore, the proposed
development can be considered as occurring on a dispersed migration route for Greenland
white-fronted geese; however, during migration flights birds tend to fly high (up to 3 km) and
are therefore likely to avoid the collision risk zone of the proposed turbines.

The wider area wintering water bird surveys did not record any Greenland white-fronted
geese in the environs of the proposed development site. The closest significant flock is
associated with Lough Derravarragh, Lough Owel, Lough Ennell and Lough Iron, which
supported maximum counts of 217 birds over winter 2018-19 and 280 birds over winter
2019-20 (Fox et al., 2019'1° & Fox et al., 2020*1). This complex of loughs (Midlands loughs)
is located between c. 14 km and c. 26 km from the 500 m turbine buffer for proposed
development. Lough Iron SPA and Garriskil Bog SPA are designated for Greenland white-
fronted geese. However, distances between the Midlands loughs complex and the proposed
development site were considered beyond the core winter foraging range (from night roosts)
assigned to this species by SNH (2016)'*? as 5 to 8 km, i.e. sites designated for this species
are beyond the zone of influence of the proposed development.

In summary, the proposed development is not important for any over wintering flocks of
foraging or roosting Greenland white-fronted geese and is beyond the zone of influence for
any known sites utilised by this species. The proposed development site can be considered

108 Glahder, C.M., Fox, A.D. & Walsh, A.J. (1999). Satellite tracking of Greenland White-fronted Geese. Dansk Ornitologisk
Forenings Tidsskrift 93: 271-276.

109 Fox, A.D., Glahder, C.M. & Walsh, A.J. (2003) Spring migration routes and timing of Greenland white-fronted geese —
results from satellite telemetry. Oikos 103:2 414-425

110 Fox, T., Francis, |., Norriss, D. & Walsh, A. (2019). Report of the 2018/19 International census of Greenland white-fronted
geese. Greenland White-fronted Goose Study, Rende, Denmark and Wexford, Ireland.

111 Fox, T., Francis, 1., Norriss, D. & Walsh, A. (2020). Report of the 20119/20 International census of Greenland white-fronted
geese. Greenland White-fronted Goose Study, Rende, Denmark and Wexford, Ireland.

112 Scottish Natural Heritage (2016). Avoidance rates for the onshore SNH wind farm collision risk model. SNH.
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as occurring on a diffuse migration route for Greenland white-fronts, with relatively small
flocks likely to pass through the area sporadically, as birds disperse to wintering grounds
over the autumn and possibly during the spring on return passage. Therefore, the proposed
development site is considered of limited importance for this species and it can be
objectively concluded that the proposed development site is beyond the zone of influence of
any SPAs designated for Greenland white-fronted geese.

5.6.4 Golden plover

As shown in Table 3, golden plover are a QI species listed of the Lough Iron SPAs more
than 20 km to the west of the proposed development site.

For the proposed development, small numbers (< 100 birds) and occasionally medium sized
flocks (up to 500 birds) were recorded utilising the 500 m turbine buffer over the winter. The
majority of flight line observations were of < 100 birds. Records were often associated with
birds utilising foraging opportunities in the arable fields in the western part of the buffer,
however, birds were not always present in the area. Wider area surveys did not locate
alternative foraging/roosting sites within 2-5 km of the site and it is considered that usage of
the areas is largely opportunistic by over wintering flocks that utilise a wide geographic area
in a highly dispersed manner. The highest count of 520 birds was a flock recorded on a
breeding season walkover (17 Apr 2019), suggesting that birds on passage may increase
numbers marginally.

Numbers recorded over three winters have not exceeded Nationally Important thresholds
(920 birds). The closest areas noted as supporting Nationally Important numbers are all
more than 20 km from the proposed development, including Lough Iron (c. 24 km W), Tara
Mines (26 km NE) and Lough Ramor (25 km north). Other important golden plover sites
along the east coast (Dublin Bay, Baldoyle Bay, Dundalk Bay, Nany Estuary), Lough Ree
and at the Curagh in Co. Kildare are more than c. 50 km from the proposed development.

Any affiliations of the golden plover utilising Bracklyn was not established and based on
counts for IWeBS sites in the area a regional population estimate of 1,400 to 2,000 birds was
used to access population level impacts. However, it is acknowledged that consideration at a
regional or county population level is problematic as an accurate population estimate for this
part of Westmeath/Meath is not available; and several thousand birds may periodically move
into the region depending on weather and ground conditions. In this respect, given the highly
mobile nature of inland flocks, it may not be appropriate to apply a regional population
estimate to an area where birds are not particularly sedentary over the winter.

VP watches conducted for the proposed development generated 29 golden plover
observations, which cumulatively amounted to 1,341,077 seconds of flight line data within
the 500 m turbine buffer, all of which was determined to be at collision risk height. As
detailed in Appendix 7, predicted collision risk (weighted and applying an avoidance rate of
98%) was 129 collisions over 30 years. Applying an annual adult survival rate of 0.73
(Sandercock, 2003; as cited by Robinson, 2005 in BTO BirdFacts)'®3, it is estimated that the
number of collisions required to produce a 1% increase over baseline mortality would be 218

113 Sandercock, B.K. (2003). Estimation of survival rates for wader populations: a review of mark-recapture methods. Wader
Study Group Bulletin 100:163-173. As published on http://www.bto.org/birdfacts - BTO BirdFacts | Golden Plover, (accessed
on 06-May-2021) citation: Robinson, R.A. (2005) BirdFacts: profiles of birds occurring in Britain & Ireland. BTO, Thetford
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collisions/annum based on the Irish wintering population (80,707 birds)'!*, or 3.7 to 5.4
collisions/annum based on the estimated regional/local wintering population (1,400 to 2,000
birds). Based on predicted collisions (4.3 collision/annum) the additional annual mortality on
the regional/local population is estimated to have a negligible to low effect adding an 0.80 to
1.14% on annual mortality.

However, the collision risk model run for golden plover is considered precautionary in terms
of avoidance rates. A species-specific avoidance rate is not provided for golden plover and
therefore the default 98% rate was applied, as per SNH (2018)**° guidelines. It has been
suggested that the default rate may be appropriate for breeding population, as encountered
in Scotland. However, post-construction monitoring studies indicate that higher avoidance
rates should be applied for non-breeding golden plovers; and rates of 99.5 to 99.8% may
generate more realistic modelled outputs, which are in line with avoidances rates applied for
wintering geese (SNH, 2013)!6, Therefore, in terms of predicted collision risk the impact
assessment veers towards a negligible effect on the local population (< 1% population
effect) and an assessment of Not Significant (as per Percival, 2003). Running the model
using 99.5 and 99.8% avoidance rates generates lower predicted collision outputs of 1
collision every 0.9 and 2.3 years, equating to additional annual mortality of 0.2 to 0.08% on
the local golden plover population.

Collision risk for wader species, including golden plovers are generally considered to be low
due to manoeuvrability in flight (Mc Guinness et al., 2015). In terms of recorded turbine
mediate morality Hotker et al. (2006), assessing 127 wind farms across Europe only cites
four golden plover collisions. However, this review does not control for survey effort,
scavenging rates or surveyor detection rates. A dedicated study systematically searching
turbines for victims of collisions undertaken at wind farms on a bird migration route in
northern Germany (Fehmarn) detected a total of three golden plover fatalities (Griinkorn,
20118 and Gruinkorn, 2015)*°,

Overall, the proposed development site was considered to have local importance for this
species over the winter, occasionally providing foraging opportunities in tillage fields for a
relatively small number of golden plovers. Usage of the area is related to occurrence of
foraging opportunities on exposed soil provided by arable farmland. Based on the negligible
to low magnitude of effects anticipated in terms of collision risk and displacement on the
local golden plover population, it can be objectively concluded that the proposed
development site is beyond the zone of influence of any SPAs designated for this species or
where golden plover form part of the waterbird assemblage (Wetlands & Waterbirds A999).

114 Lewis, L. J., Burke, B., Fitzgerald, N., Tierney, T. D. & Kelly, S. (2019). Irish Wetland Bird Survey: Waterbird Status and
Distribution 2009/10-2015/16. Irish Wildlife Manuals, No. 106. NPWS, Department of Culture, Heritage and the Gaeltacht,
Ireland

115 SNH (2018). Avoidance Rates for the Onshore SNH Wind Farm Collision Risk Model. Scottish Natural Heritage.
116 SNH (2013). Avoidance rates for wintering species of geese in Scotland at onshore wind farms. Scottish Natural Heritage.

117 Mc Guinness, S., Muldoon, C., Tierney, N., Cummins, S., Murray, A., Egan, S. & Crowe, O. (2015). Bird Sensitivity
Mapping for Wind Energy Developments and Associated Infrastructure in the Republic of Ireland. BirdWatch Ireland, Kilcoole,
Wicklow

118 Grunkorn, T. (2011). Bird fatalities at wind turbines - How many birds actually collide with wind turbines at a well-known
hotspot of bird migration, the island of Fehmarn in northern Germany? Poster for Conference on wind energy and wildlife
impacts (CWW-2011), Norway

119 Grunkorn, T. (2015). A large-scale, multispecies assessment of avian mortality rates at onshore wind turbines in northern
Germany (Progress). Conference on wind energy and wildlife impacts (CWW-2015), Berlin
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5.6.5 Little egret

In spite of the Annex | status, there are no SPAs designated for little egret in Ireland as this
species is a recent colonist and the population has been steadily increasing and spreading
across the country. A single bird was recorded commuting through the turbine buffer within
the collision risk zone during VP watches on 07-Dec-2018. The arterial drains within the
500 m turbine buffer provide some potentially suitable foraging habitat for this species;
however, usage of the proposed development site was not detected and this is likely to be a
function of better foraging conditions occurring in the wider area. The watercourses (highly
channelised streams) associated with the proposed development site were predominately
steep banked, backed by plantations and overhung with scrub and trees, and these
enclosed conditions are likely to make them less attractive to foraging little egret. This
species was not recorded during wider area surveys; however, little egret can be under
recorded, as birds tend to occur in low densities and are often obscured from view below the
banks of rivers and drainage lines.

Overall, based on low recorded usage of the area, the proposed development site is not
considered important for this species.

5.6.6 Waterbird assemblage

As listed in Table 3, there are six SPAs within 14 to 32 km of the proposed development
where Wetlands and Waterbirds are designated as a QlI, including Lough Derravarragh SPA.

As shown is Table 4, the abundance of wintering waterbirds and frequency of use was
considered low during the two-year baseline study for the proposed development and this
was mirrored by wider area surveys. Based on recorded densities of use and distances of
the proposed development to the designated sites, it is considered that the proposed
development site is beyond the zone of influence of any SPAs designated for Wetlands and
Waterbirds and QI species, including species that make up the wintering waterbird
assemblage - notably lapwing, golden plover and Greenland white-fronted geese. Over three
winters, there was only one winter record of 16 lapwing flying within the CRZ.

5.6.7 Hen harrier

In relation to the proposed development, the closest SPAs designated for breeding hen
harriers are the Slieve Blooms SPA and the Slieve Beagh SPA, which are located 53 km SW
and 85 km N, respectively.

Hen harriers are an important Annex | species to consider in relation to wind farm
developments. No hen harriers were recorded within or surrounding the 500 m turbine buffer
during the two-year study. However, birds were observed on three dates during the third
winter, including: 26 Nov 2020, 16/23 Dec 2020. Observations on 26 Nov 2020 and 16 Dec
2020 were recorded as an adult female and involved a bird hunting over the southern bog,
spending some time in the 500 m turbine buffer. The bird observed on 23 Dec 2020 was
different and was judged to be a juvenile female. It was recorded hunting over the cereal
fields between VP3 and VP4.

e 16Nov20 14:02 Ad.Female @ 15-35m  Hunting over south bog
e 16Nov20 14:25 Ad.Female @ 30-60m  Hunting over south bog
e 26Nov20 08:48 Ad.Female @ 5-15m Hunting over south bog
e 26Nov20 09:30 Ad.Female @ 20-50m  Hunting over south bog
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e 23Dec20 09:49 Juv.Female @ 20-35m  Hunting over arable land

A hen harrier habitat suitability assessment was conducted as part of this study and covered
the area extending 2 km from the proposed turbine locations. The 500 m turbine buffer was
considered to be largely unsuitable for breeding hen harrier, being dominated by tillage,
improved grassland and closed thicket plantation, while the periphery of the buffer extending
onto the raised bogs to the south and east did provide some cover that had the potential to
be utilised by roosting birds. Within the wider area there were some suitable nesting and
roosting cover located within re-vegetating raised bog to the south and east of the buffer.
However, this was considered limited, especially for breeding as the habitat surrounding the
bogs was dominated by improved grassland and unlikely to support the densities of ground
nesting birds, such as meadow pipits, typically associated with breeding hen harriers. Wider
area breeding raptor surveys and hen harrier winter roost searches covering suitable
patches of habitat out to 2 km from the proposed turbine locations did not record any hen
harriers, breeding or wintering (roosting).

The last National breeding hen harrier survey conducted in 2015 (Ruddock et al., 2016)*2°
did not cover the 10-km square encompassing the proposed development site, as the habitat
was considered largely unsuitable for the species. Based on the 2015 census, the closest
confirmed breeding site to the proposed development was a single pair located c. 30 km
away on the Westmeath-Longford border.

Considering the winter 2020-21 observations, usage of the 500 m turbine buffer remains
exceptionally low and no roosts or breeding sites were detected within the 2 km turbine
buffer. Therefore, beyond providing habitat for the occasional foraging bird over the winter,
the proposed development site and surrounding area was not found to be important for hen
harriers and is considered to be beyond the zone of influence for any SPAs designated for
this species (SNH, 2016).

5.6.8 Merlin

In relation to the proposed development, the closest SPAs designated for merlin is the
Wicklow Mountains SPA, which is located 60 km SE.

During the baseline study, single merlins were recorded on five dates over the winter 2018-
19 and 2019-20, with only four observations involving flight lines within the 500 m turbine
buffer. No merlin were recorded over the third winter (2020-21). As is typical for this species
all flight lines were below 15 m (i.e. below the rotor swept zone). The combination of
woodland and tillage fields within the 500 m turbine buffer attract relatively high
concentrations of passerines over the winter, which in turn provides potential foraging
opportunities for birds of prey like merlin. The bog land extending out from the 500 m turbine
buffer along the southern and eastern boundary holds the only potential breeding habitat for
this species within the 2 km turbine buffer. No breeding activity was recorded during wider
area raptor surveys. During a hen harrier roost search on the evening of 30 Oct 2019, three
merlin were recorded in the bog opposite the proposed site entrance. These birds disbanded
and did not roost and no further activity was recorded in the area on subsequent visits.

120 Ruddock, M., Mee, A., Lusby, J., Nagle, A., O'Neill, S. & O’'Toole, L. (2016). The 2015 National Survey of Breeding Hen
Harrier in Ireland. Irish Wildlife Manuals, No. 93. National Parks and Wildlife Service, Department of the Arts, Heritage and the
Gaeltacht, Ireland
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Usage of the 500 m turbine buffer was found to be low and limited to over-wintering birds.
No roosts or breeding sites were detected within the 2 km turbine buffer. Therefore, beyond
providing habitat for the foraging bird over the winter, the proposed development site and
surrounding area was not found to be important for merlin. The proposed development is
considered to be beyond the zone of influence for any SPAs designated for this species
(SNH, 2016).

5.6.9 Peregrine

In relation to the proposed development, the closest SPAs designated for peregrine is the
Wicklow Mountains SPA, which located 60 km SE.

Peregrine falcons were only recorded four times during the two-year study, with single
hunting or commuting birds recorded twice within and twice just beyond the 500 m turbine
buffer. The flat topography surrounding the proposed development site means there are no
natural cliff breeding sites within 2 km and there are also no artificial breeding sites on quarry
cliffs or high buildings adjacent to the site. In fact, nesting opportunities even within 10 km of
the proposed development site were considered limited, which probably explains the
relatively low levels of peregrine activity recorded in the general area. Peregrines were not
recorded breeding within the 10 km square covering the proposed development site during
the Bird Atlas 2007-11 (Balmer et al., 2013)*?* and were only recorded as possibly breeding
in some of the adjacent squares.

Given the low-level usage recorded and lack of suitable nesting habitat, the proposed
development site and its environs were not considered important for peregrine falcons. The
proposed development is considered to be beyond the zone of influence for any SPAs
designated for this species.

5.6.10 Gyrfalcon

A white phase gyrfalcon was recorded during the ecological scoping exercise in spring 2020.
Gyrfalcons are very scarce visitors to Ireland, occasionally arriving from Greenland and are
most regularly encountered in coastal counties. Given the inland location it is possible that
this was an escaped or released falconry bird, rather than a genuine Greenland falcon.

The status of this species as a scare visitor to Ireland means there are no SPAs designated
for Gryfalcon in Ireland.

121 Balmer, D. Gillings, S. Caffrey, B. Swann, B. Downie, I. & Fuller, R. (2013). Bird Atlas 2007-11: The Breeding and
Wintering Birds of Britain and Ireland. British Trust for Ornithology
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Table 4: Flight seconds for Annex | species and waterbirds recorded in 500m turbine buffer during VP watches (Oct-2018 to Aug-2020)

- Data for third winter of surveying (Oct-2020 to Mar-2021) have not been included

- Colours in cells listing the target species recorded during VP watches indicates conservation status in Ireland Reéd, Amber or Green as listed on BoCCl 2021-2026
(Gilbert et al., 2021). Species marks with a * are listed on Annex | of the EU Birds Directive

- Max. CRZ = maximum collision risk zone, i.e. the maximum diameter of the rotor swept area based on blade diameter of 170 m and hub height of 100 m would result in a
rotor swept area of 15 to 185 m. The Vestas V162 specified for the proposed development, with rotor diameter of 162 m and hub height of 104 m have rotor swept area of
23 to 185 m. Taking a precautionary approach, all flight seconds classed in Column B (16-24 m) are considered as being within the collision risk zone for the Vestas V162
that are specified for the proposed development; as the majority of the flights categorised in Column B were assigned height ranges that exceed 20 m, therefore bringing
birds within or very close to the rotor swept area.

Flight seconds recorded in height bands

Species

Observations
(number of birds)

<15m

16-24m

C.
25-30m

31-40m

E.
41-99m

F.
100-150m

G.
151-185 m

H.
>185m

Percentage
flight secs.
in max. CRZ
(15 to 185m)

Total flight

Secs. in
turbine
buffer

Cormorant 3(2?2'32”&?(?55 50 131 100 181
Little egret* ! obiebri\:g;ion ( 55 100 55
Grey heron 7(;?]2?2’;?32)5 150 43 280 20 100 493
Mute swan ! °k(’1siri‘r’§)“°” 75 100 75
Whooper swan* z(gt(’f;e;"gf(j’s’;s 406 82 110 32 508
ﬁgi‘ig;aggc‘)’;gfe 1 ?f;%rl‘r’j;')m 18,900 100 18,900
Teal 4(22394{";2;’3’;3 352 15 100 367
Mallard 232103)52%%2;5 77 9 292 150 1,160 170 96 1,858
29 °bserﬁ;?';%%i§3§°° birds, 430 3,672 | 227,295 | 1,094,030 15,650 100 1,341,077
o e 0T o | aee| s o | o

Jack snipe (Sinélgbbsi?cge}tiﬂot?sshed) s 0 3
_ 16 observations éllﬂ;g)g birds, 49 64 570 56 324 655 97 1,718
Green sandpiper (Singlgbti?éga}ti‘ﬁ?:hed) 0 0
Black-headed gull z(glﬂz‘févaﬂgg)s 35 120 77 155
tgﬁig; Z'Sﬁ 5 8 observations grfj‘;)“ birds, 4,610 90 1,280 100 5,980
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Flight seconds recorded in height bands

Percentage  Total flight

Species Observations A. B. C. D. E. F. G. H. flight secs. secs. in
P (number of birds) <15m 16-24m 25-30m 31-40m 41-99m 100-150m  151-185m | >185m in max. CRZ turbine
(15 to 185m) buffer
Unidentified gull 1 observation
species (3 birds, juv. prob. LB) 120 100 120

: 5 observations
Merlin* (Single birds) 144 0 144
2 observations
(Single birds) 139 81 100 220

Table 5: Summary of predicted collisions — unweighted/weighted with avoidance rates applied

Unweighted Weighted
Collisions/year Stats Collisions/year ‘
Species No avoid Avoid I;i;rlso I;i;fso e%/:rl)r/dx No avoid Avoid I;z;rlf
years

Golden plover 346.447 6.929 69.289 | 207.868 0.144 | 215.006 4300 | 43.001 | 129.004 0.233
Greenland white-fronted goose 4.603 0.009 0.092 0.276 | 108.618 2.958 0.006 0.059 0.177 169.039
Lesser black-backed gull 2.403 0.012 0.120 0.360 83.230 1.190 0.006 0.060 0.179 168.021
Mallard 1.444 0.029 0.289 0.867 0.000 0.715 0.014 0.143 0.429 69.963
Snipe 1.395 0.028 0.279 0.837 35.831 0.656 0.013 0.131 0.393 76.278
Year-round 4.647 0.093 0.929 2.788 10.761 2.854 0.057 0.571 1.713 17.518
Lapwing Breeding 1.627 0.033 0.325 0.976 30.727 1.045 0.021 0.209 0.627 47.829
Wintering 2.455 0.049 0.491 1.473 20.366 1.476 0.030 0.295 0.885 33.882
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6 NATURA IMPACT STATEMENT

6.1 Overview of Natura Impact Statement (NIS)

Following the reporting structure required under Article 6(3) of the Habitats Directive,
Section 2 of this report provides a description of the proposed development. The Screening
for Appropriate Assessment is laid out in Section 4 and identifies all the Natura 2000 sites
that are potentially be affected by the proposed development (i.e. within sites the zone of
influence - Zol) by employing the source-pathway-receptor model.

Section 6 gives details of the Qualifying Interests (QIs) for Natura 2000 sites within the Zol
of the proposed development, including the Conservation Objectives for these sites. This is
followed by an assessment the potential effects on the Qls and a determination of whether
or not the proposed development will adversely affect the integrity of any Natura 2000 site.
Section 7 provides an assessment of the potential for in-combination effects on those
Natura 2000 site within the Zol. Mitigation measures for such effects are identified in
Section 8.

The results from desk-based studies and field surveys are detailed in Section 5, which is
supported by further technical information provided in Appendix 2 and Appendix 4 to
Appendix 7. Section 3 covers survey methodologies, with Appendix 3 providing
information on survey effort and study areas for bird surveys.

Following an assessment of any likely residual effects, i.e. identifying any impacts that
cannot be mitigated, as summarised by Table 6 in Section 9, a conclusion which will
determine whether the proposal is likely to have, either standalone or in-combination with
other plans or projects, an adverse effect on the integrity of any Natura 2000 site is provided
in Section 10.

6.2 Assessment of impacts & effects on Natura 2000 sites within the Zol

This section outlines the impacts (both direct and indirect) which are likely to have an effect
on those Natura 2000 site supporting Qls within the Zol. An assessment of the likely effects
that these impacts could have on these Qls is then undertaken.

The potential for effects on each Natura 2000 site is assessed in terms of those impacts that
have the potential to affect the Qls of each Natura 2000 site. In this report, direct impacts
constitute direct or primary impacts to Natura 2000 sites, for example habitat loss or
mortality of QI species. Indirect or secondary impacts constitute pollution of water courses
which may flow into a Natura 2000 site or sedimentation of a watercourse upstream of a site
which is designated for pollution/sedimentation sensitive QIs.

6.2.1 River Boyne and River Blackwater SAC
Status of designated features within the SAC

The River Boyne and River Blackwater SAC supports important populations of three species
listed on Annex Il of the E.U. Habitats Directive, namely:

e River lamprey (Lampetra fluviatilis)
- present in the lower reaches of the Boyne River

e Salmon (Salmo salar)

41



NIS: Bracklyn Wind Farm 7N
September 2021 (v) woodrow

- run the River Boyne almost every month of the year and the Boyne is important as it
represents an eastern river which holds large three-sea-winter fish

e Otter (Lutra lutra)
- occur throughout the SAC

The SAC also holds the priority Annex | habitat Alluvial forests with Alnus glutinosa &
Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion albae)* and while the overall area
of wet woodland is small there are few similar examples of this type of alluvial wet woodland
remaining in the country, particularly in the north-east. The semi-natural habitats,
particularly the strips of woodland which extend along the river banks, and the marsh and
wet grasslands, increase the overall habitat diversity and add to the ecological value of the
site.

The main areas of Alkaline fen in the SAC are concentrated in the vicinity of Lough Shesk,
Freehan Lough and Newtown Lough, which are approximately 10 km north of the proposed
development. There is no hydrological link between this section of the SAC and the
proposed development. Alkaline fens develop on soils which are permanently waterlogged,
with a calcareous water supply. As the proposed development will not affect the groundwater
table, and will not result in any change to flooding regime along the sections of river within
the SAC, no impacts on alkaline fens are expected as a result.

Conservation objectives
The conservation objectives for this site are:

“To maintain or restore the favourable conservation condition of the Annex | habitat(s)
and/or the Annex Il species for which the SAC has been selected.”*

Impacts of water pollution

The potential source-receptor pathway between the proposed development and this Natura
2000 site is by direct watercourse, with potential impacts considered to be limited to those
associated with water quality changes due to sedimentation and pollutants entering
waterbodies.

The Annex Il species listed as Qls of the SAC, specifically salmon, lamprey and otter, are
sensitive to water pollution. Reduction in water quality through sedimentation can result in
inhibition of respiration in aquatic organisms, particularly salmonids. Siltation can result in
smothering of fish eggs and affecting suitability of spawning locations (Salmon & Trout
Conservation, 2017)'2. The accidental release of toxic chemicals, e.g. hydrocarbons and
materials like cement/concrete, into surface waters can directly poison fish and other aquatic
organisms (Rice et al., 1984)'?4, with salmonids notably sensitive to petroleum products

122 Conservation Objectives: https://www.npws.ie/sites/default/files/protected-sites/conservation _objectives/C0002299.pdf

123 Salmon & Trout Conservation (2017) The impact of excess fine sediment on invertebrates and fish in riverine systems -
Literature Review. Available at: https://www.salmon-trout.org/wp-content/uploads/2017/09/STC-The-impact-of-excess-fine-
sediment-on-invertebrates-and-fish-in-riverine-systems. pdf

124 Rice, S.D., Moles, D.A., Karinen, J.F., Korn, S., Carls, M.G., Brodersen, C.C., Gharrett, J.A. & Babcock, M.M. (1984).
Effects of Petroleum Hydrocarbons on Alaskan Aquatic Organisms: A Comprehensive Review of All Oil-Effects Research on
Alaskan Fish and Invertebrates. Conducted by the Auke Bay Laboratory, 1970-81
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(Gagnon & Holdway, 1999)!2°, Maitland et al. (2015)*?° note that lampreys are sensitive to a
range of pollutants, with the relatively immobile juveniles in the substrate of riverbeds being
particularly susceptible. Otters are known to be susceptible to a range of chemicals,
including petroleum products (Peterson & Schulte, 2016)*?”. Prolonged deterioration in water
guality would impact on food sources for otter, as well as salmon and lamprey. As top
predators, otters are also vulnerable to bioaccumulation of toxins.

Alluvial forests are generally removed from the water environment, except in times of
flooding, and while polluted surface waters are noted as having an impact on alluvial
woodland in Ireland, the occurrence is low. In this instance, (even in the absences of embed
mitigation to control on site water quality) given the scale of the development and the
separation distance between source and receptor, this habitat is not considered to be at risk
from water pollution. The main threats to alluvial forests include fragmented nature,
abundance of alien invasive species and sub-optimal grazing regimes and drainage (O’Neill
et al. 2013)*?8, It is considered that there is no reasonable potential ecological connectivity,
as there is no link to land use within the SAC and therefore no potential for influencing
grazing regimes or drainage.

Disturbance related impacts on otters

Mammal surveys found no otter holts or layups within the proposed development site,
therefore there is no potential for direct disturbance of otters. Based on the level of otter
signs recorded, usage of the proposed development site was low with animals considered
likely to be periodically commuting through the area via the network of drains, which offer
relatively poor foraging opportunities. Given the low usage of the area, the predominately
nocturnal foraging habitats otters (i.e. active after construction hours) and the separation
distance between the proposed development and the SAC, it is considered that there is no
potential for Likely Significant Effect on otter due to indirect disturbance factors, in particular
during construction and decommissioning when potential disturbance factors are at the
highest. Overall mammal species are generally considered tolerant of operational wind farms
and no indirect impacts are expected to result from the operating turbines or servicing
activities.

Likely Significant Effects

Without consideration given to the on-site conditions (downstream dilution effects) and
embedded mitigation measures (best-practice design stage mitigation), and applying the
precaution principle - Likely Significant Effect due to deterioration in water quality on the
following QIs is concluded:

e Salmon, river lamprey and otter,

Any potential for Likely Significant Effects can be ruled out for the following Qls of the SAC:

125 Gagnon, M.M. & Holdway, D. A. (1999). Metabolic Enzyme Activities in Fish Gills as Biomarkers of Exposure to Petroleum
Hydrocarbons. Ecotoxicology and Environmental Safety 44, 92-99.

126 Maitland P., Renaud C., Quintella B., Close D., Docker M. (2015) Conservation of Native Lampreys. In: Docker M. (eds)
Lampreys: Biology, Conservation and Control. Fish & Fisheries Series, vol 37. Springer, Dordrecht.

127 Peterson, E.K. & Schulte, B.A. (2016). Impacts of Pollutants on Beavers and Otters with Implications for Ecosystem
Ramifications. Journal of Contemporary Water Research & Education 157:1, 33-45

128 O'Neill, F.H. & Barron, S.J. (2013). Results of monitoring survey of old sessile oak woods and alluvial forests. Irish Wildlife
Manuals, No. 71. NPWS, DoAHG, Dublin, Ireland
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e Alluvial woodland
o Alkaline fens (already ‘screened out’, but repeated here for clarity)

Source of impact

Construction phase
Water pollution (hydrocarbons, cement leachate and sediment) due to pollution incidents on
site and if inappropriate construction practices result in sedimentation.

Operational phase
Water pollution (sediment, limited hydrocarbons) if inappropriately designed infrastructure

results in sedimentation, minimal likelihood of pollution incidents onsite, e.g. occasional
small scale accidental fuel/oil/lubricant spillages.

Decommissioning & restoration
Water pollution (hydrocarbons, concrete dust/fragments and sediment) during the
decommissioning and restoration works.

6.2.2 River Boyne and River Blackwater SPA

Status of designated features within the SPA
Kingfisher (Alcedo atthis)

The River Boyne and River Blackwater SPA supports a nationally important population of
kingfishers. There were 19 pairs recorded in 2010 and 20-22 territories recorded in 2008
(Cummins et al. 2010). The closest know breeding territories are on the Stonyford River and
River Deel, which flow on the west and east side of the proposed development

Conservation of objectives
The conservation objectives for this SPA are:

“To maintain or restore the favourable conservation condition of the bird species listed
as Special Conservation Interests for this SPA”.*?°

Direct effects

Kingfisher habitat suitability surveys, as discussed in Section 5.6.1 found no suitable nesting
banks within the proposed development site, therefore there will be no direct disturbance of
breeding birds. Direct impacts due to collision risk is considered highly unlikely to result in
any significant effects for this species, based on low usage of the proposed development
site, as well the rotor swept area specified and the lower-level flights typically taken by
kingfishers as they traverse along watercourses.

Indirect effects

The proposed development is not anticipated to result in any change to flooding regimes
along the sections of river within the SAC, where kingfisher nest and therefore no impacts to
breeding sites are considered likely. As outlined in Section 5.6.1, usage of the proposed
development site by kingfisher was not recorded and based on limited availability of good
quality foraging habitat, any potential usage would be periodic. Therefore, no displacement

129 Conservation Objectives: https://www.npws.ie/sites/default/files/protected-sites/conservation objectives/CO004232.pdf
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effects of birds from important foraging areas due to disturbance is anticipated, during either
construction, operation or decommissioning.

Impacts of water pollution

The potential source — receptor pathway between the proposed development and this
Natura 2000 site is by direct watercourse, with potential impacts considered to be limited to
those associated with water quality changes. Potential impacts mainly relate to significant
pollution events that may affect the birds directly or a gradual decline in the water quality that
could impact on food availability, mainly in the form of small fish, as well as aquatic
invertebrates. Kingfisher as a top predator may also be susceptible to bioaccumulation of
toxins, if low pollution effects are sustained. Therefore, indirect impacts on kingfisher would
possibly occur if water quality was significantly reduced and had an effect on food sources.

Likely Significant Effect

Without consideration given to the on-site conditions (downstream dilution effects) and
embed mitigation measures (best-practice design stage mitigation), and applying the
precaution principle - Likely Significant Effect on the follow QIs is concluded:

e Kingfisher

Sources of impacts

Construction phase
Potential water pollution (hydrocarbons, cement leachate and sediment) due to pollution
incidents on site and if inappropriate construction practices result in sedimentation.

Operational phase

Water pollution (sediment, limited hydrocarbons) if inappropriately designed infrastructure
results in sedimentation, minimal likelihood of pollution incidents on site, e.g. occasional
small scale accidental fuel/oil/lubricant spillages.

Decommissioning & restoration

Potential water pollution (hydrocarbons, concrete dust/fragments and sediment) during the
decommissioning and restoration works.

6.2.3 Lough Derravarragh SPA

Status of designated features within the SPA
This lough supports a wintering bird assemblage, with following species listed as Qls:

o Whooper swan (Cygnus cygnus)
e Pochard (Aythya ferina)

e Tufted duck (Aythya fuligula)

e Coot (Fulica atra)

e Wetland and Waterbirds

Mean peaks (1995/96-1999/2000) for QI species include: whooper swan (102), pochard
(3,129), tufted duck (1,073) and coot (1,358). Other waterbird species making up the
assemblage includes: mute swan (159), little grebe (42), great crested grebe (34), cormorant
(34), wigeon (207), teal (52), mallard (195), pintail (6), shoveler (12), goldeneye (46), golden
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plover (158), lapwing (1,079) and the lough is reported as occasionally supporting a small
Greenland white-fronted goose roost.

Conservation objectives
The conservation objectives for this SPA are:

“To maintain or restore the favourable conservation condition of the bird species listed
as Special Conservation Interests for this SPA”.*%°

Direct impacts

Wind farm developments pose a collision risk to avian species, including the waterbird
assemblages utilising SPAs. In this instance, wider area winter bird surveys (monthly area
searches) and VP watch surveys are used to determine usages of the proposed
development site (see Section 3.2.5). Specifically, in relation to avian collision risk this
applies to flight seconds recorded with in the collision risk zone (CRZ), which is defined as
flights occurring between 23 and 185 m and within the 500 m turbine buffer. Collision risk
models (CRM) have been run using the flight seconds recorded for waterbirds species within
the CRZ (Table 4). The CRM outputs are summarised in Table 5 and are considered to be
representative of a precautionary and worst-case scenario. For fully detailed CRM results
refer to the Appendix 7. Species accounts in Section 5.6 document bird usage of the
proposed development site, including interpretation of how predicted collision rates are
expressed in terms of population effects.

Across all the species assessed, the highest rate of predicted collision risk was for golden
plover (see Section 5.6.4). Based on a precaution predicted collision rate of 4.3
collision/annum (weighted & applying 98% avoidance rate) and applying an annual adult
survival rate of 0.73 (Sandercock, 2003; as cited by Robinson, 2005 in BTO)*%; the
additional annual mortality on the regional/local population (est. 1,400 to 2,000 birds) is
estimated to add an 0.80 to 1.14% to annual background mortality. Based on Percival,
(2003)**2 this is classed as a negligible to low population effect, with 1-5% population effect
considered low and a < 1% effect being negligible.

As summarised below, for the rest of the waterbirds species recorded, any predicted
collision rates were significantly lower than for golden plover and rates were found to be well
below levels having a > 1% population effects, i.e. no significant additional effect on
background mortality.

e Golden plover 1 collision every 0.23 years (2.8 months)
¢ Greenland white-fronted geese 1 collision every 169 years
e Lapwing 1 collision every 34 years
- wintering
e Lesser black-backed gull 1 collision every 168 years
- recorded during breeding season
e Mallard 1 collision every 70 years

130 Conservation Objectives: _https://www.npws.ie/sites/default/files/protected-sites/conservation _objectives/CO004043.pdff

131 Sandercock, B.K. (2003). Estimation of survival rates for wader populations: a review of mark-recapture methods. Wader
Study Group Bulletin 100:163-173. As published on http://www.bto.org/birdfacts - BTO BirdFacts | Golden Plover, (accessed
on 06-May-2021) citation: Robinson, R.A. (2005) BirdFacts: profiles of birds occurring in Britain & Ireland. BTO, Thetford

132 Percival, S. M. (2003). Birds and wind farms in Ireland: A review of potential issues and impact assessment. Ecology
Consulting, Coxhoe, Durham
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e Snipe 1 collision every 76 years
o Whooper swan No CRM output as only record in CZM for 192s

Other waterbird species recorded at low levels as listed in Table 4 included: cormorant
(1815s), little egret (55s), grey heron (493s), mute swan (75s), teal (367s), Jack snipe (3s),
green sandpiper (0s), black headed gull (155s).

Based on observed bird usage and the outputs from robust CRM, it can be concluded that
there are will no significant population effects on waterbird population from collision risk due
to the proposed development. Therefore, there is no potential for Likely Significant Effects on
winter waterbird populations associated with the Lough Derravarragh SPA. Furthermore, as
all waterbird species were accessed, potential for Likely Significant Effects due collision risk
to waterbird Qls for other waterbirds SPAs (as listed in Table 3) can be ruled out.

Indirect impacts

Operational wind farm developments (as well as during construction and decommissioning)
have the potential to displace avian species, including the wintering waterbird assemblages
ecologically linked to the SPA. However, due to separation distance between source and
receptor, Likely Significant Effects due to displacement of waterbird species/assemblages
ecologically linked to SPAs can be ruled. This is confirmed by the findings of the
ornithological study conducted for the proposed development, as detailed in the species
accounts in Section 5.6.

Likely Significant Effects

Based on the findings of the ornithological study conducted for the proposed development,
including assessment of collision risk, it can be concluded that the potential for Likely
Significant Effects on avian receptors (specifically waterbirds) ecologically linked to Natura
2000 sites can be ruled out.

6.3 Summary of potential effects

It has been established that, unmitigated, the proposed development poses a level of risk to
the features of interests for two Natura 2000 sites. These are the River Boyne and River
Blackwater SAC (002299) and the River Boyne and River Blackwater SPA (004243).

Any Likely Significant Effects on the wintering waterbird assemblages of Lough Derravarragh
SPA can be ruled out (and therefore by default Likely Significant Effects for all other SPAs
designated for waterbirds within 14 to 32 km of the proposed development, can also be ruled
out).

The site is also hydrologically connected to the Boyne Coast and Estuary SAC (001957) and
the Boyne Estuary SPA (004080). However, taking account of the distance of these sites
from the proposal via a hydrological connection (>70 km), and the size and nature of the
proposal, there is no realistic potential for any effect on these Natura 2000 sites from the
proposal, even considering any potential for cumulative effects — see Section 7.

The risks to the River Boyne and River Blackwater SAC and SPA relate to deterioration in
water quality stemming from the following sources:

e Soil erosion and surface sediment runoff to tributaries of the Stonyford River during
excavations at the site. This could result if felling operations, construction of stream
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crossings, excavations and earthworks at the site were carried out in inappropriate
ways or in inappropriate conditions, e.g. instream works without consultation with IFI,
storing excavated soil in proximity to watercourses or carrying out excavations in the
vicinity of watercourses during periods of heavy rain — PHASE: construction and
decommissioning.

e A major spillage, or long-term leakage, of hydrocarbons or other chemicals on the
site. This could occur if fuels, lubricants or other chemicals are not managed
appropriately, taking suitable precautions — PHASE: construction and
decommissioning, with lower risk volumes during operational phase considered
unlikely to add significantly to existing/background levels of human activity in the
area.

¢ Inappropriate usage/spillage of wet cement (concrete) onsite causing runoff into
watercourses — PHASE: construction and to a lesser extent decommissioning, when
cement dust and concrete fragments may become entrained in surface waters if
excavated, stored and removed off site inappropriately.

e Sub-standard re-instatement works, especially sections along work sections adjacent
to watercourse. Post-construction, the areas felled, if left exposed will result in
increased sediment loads in runoff — PHASE: construction, operational and
decommissioning

e Poorly designed, engineered and/or constructed wind farm infrastructure, resulting in
increased runoff and sedimentation, specifically drainage associated with turbine
hardstands and access tracks — PHASE: operational.

e Transportation of invasive alien species (IAS) onto the site, which are released into
watercourses and become established downstream in the SAC/SPA, e.g. fragments
of Japanese knotweed or giant hogweed seeds can have serious deleterious effects
in riverine ecosystems. Unscreened quarried material is the most likely vector for
non-native species to enter the proposed development site — PHASE: construction
and decommissioning, especially if the site becomes infested with IAS.
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7 CONSIDERATION OF ‘IN-COMBINATION’ IMPACTS

Potential in-combination effects on Natura 2000 sites, to which proposed activities on the
proposed development may contribute, are included as part of the assessment process.
CIEEM (2018) states that:

“other development projects (besides the one being assessed) can influence the
baseline and need to be taken into account. This will be the case in circumstances
where another development has been consented or recently constructed and is
predicted to have an impact on an ecological feature being considered as part of an
environmental assessment. The baseline may also be affected where another
development has an ongoing incremental ‘operational’ phase effect”.

In-combination effects can result from individually insignificant but collectively significant
actions taking place over a period of time or concentrated in a location (CIEEM, 2018).
Different types of actions can cause cumulative impacts and effects. These types of impacts
may be characterised as;

e Additive/incremental — in which multiple activities/projects (each with potentially
insignificant effects) add together to contribute to a significant effect due to their
proximity in time and space (CIEEM, 2018).

e Associated/connected — a development activity ‘enables’ another development
activity e.g. phased development as part of separate planning applications.
Associated developments may include different aspects of the project which may be
authorised under different consent processes. It is important to assess impacts of the
‘project’ as a whole and not ignore impacts that fall under a separate consent
process (CIEEM, 2018).

In-combination effects are required to be considered at Screening for Appropriate
Assessment Stage, and as part of the Appropriate Assessment itself.

7.1 Associated developments/activities

There are not considered to be any associated/connected developments related to this
proposal and it is considered that all elements of the proposed project have been sufficiently
covered, including the proposed haul route and the grid connection route.

The felling to be undertaken will be the subject of a felling licence application to the Forest
Service in accordance with the Forestry Act 2014 and the Forestry Regulations 2017. In
accordance with the Forest Service’s policy on granting felling licenses for wind farm
developments, a copy of the relevant planning consent is required to be submitted with the
felling licence application which, as a result, cannot be applied for until such time as planning
permission is obtained for the Proposed Development.

In accordance with the Forest Service’s published policy on granting felling licences for wind
farm developments, areas of forestry which have been felled to accommodate turbine bases,
access roads and any other wind farm-related uses must be replaced by replanting at an
alternative site. As part of the felling licence application process, it will be necessary for the
Applicant to identify appropriate replacement lands. These lands can be located anywhere
within the Republic of Ireland and will be subject to a separate environmental assessment
and technical approval process as part of the felling licence consenting process. The
Applicant can confirm that no felling will take place within the proposed development site
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until such time as a felling licence has been obtained incorporating the technical approval of
the identified replacement lands to be afforested.

7.2 Additive/incremental impacts

The potential for additive/incremental impacts on Natura 2000 resulting from construction,
operation and decommissioning of the proposed development is considered to be limited to
changes in water quality within the drain/stream flowing through the proposed development
site (Bolandstown - EPA code: 07B45). This watercourse is hydrologically connected to two
downstream Natura 2000 sites via the Stonyford River, specifically the River Boyne and
River Blackwater SAC and River Boyne and River Blackwater SPA. In addition,
approximately 70 km downstream of the proposed development the estuary of the River
Boyne and coastal waters are designated within the Boyne Coast and Estuary SAC and
Boyne Estuary SPA.

Collision risk to QI species of SPA in the surround areas was also considered. The likely
significant effects due to cumulative impacts on bird are considered to be limited to the
influence of other wind farms, together with the proposed development, on displacement,
collision or barrier impacts on birds.

Potential for significant cumulative effects on Natura 2000 sites from collisions/displacement

Based on the low-density of operational and consented wind farms within 50km of the
proposed development and in the vicinity of the SPAs covering the Midlands loughs complex
(Lough Ennell SPA to Lough Sheelin SPA), likely significant additive/incremental effects on
QI species/waterbird assemblage of SPAs, due to displacement and collision risk can be
ruled out on the basis of low observed usage of the proposed development site by QI
species. The outputs from the collision risk model concluded that there are no potential
significant population effects on waterbird populations arising from collision risk associated
with the proposed development. In addition, the separation distances between the SPAs
covering the Midlands loughs complex and operational/contented wind farms, are beyond
the zone of influence/zones of sensitivity for waterbird species, as detailed in SNH (2016)23
and Mc Guinness et al. (2015)%34,

Analysis of ornithological data collected from the proposed development and the proposed
Ballivor Wind Farm, VP watch data in particular, would be required to provide a robust
assessment of the likely cumulative effects on birds from both developments. In isolation, the
dimension and spacing of the turbine array for the proposed development (9 No. turbines
clustered over c. 3 km) does not form a significantly elongated or dense barrier effect to bird
populations utilising or moving through the area. The proposed development is not
considered to be on a significant migration route or regularly utilised flight line between any
roost/breeding sites and foraging areas. Based on wintering waterbird and breeding raptor
surveys conducted in the wider area surrounding the proposed development (5km and 2km,
respectively, i.e. encompassing parts of Ballivor Wind Farm) and examining habitat
availability across the Ballivor Wind Farm site, the areas of both proposed sites combined

133 Scottish Natural Heritage (2016). Assessing Connectivity with Special Protection Areas (SPAs) Guidance (Version 3 —
June 2016). SNH

134 Mc Guinness, S., Muldoon, C., Tierney, N., Cummins, S., Murray, A., Egan, S. & Crowe, O. (2015). Bird Sensitivity
Mapping for Wind Energy Developments and Associated Infrastructure in the Republic of Ireland. BirdWatch Ireland, Kilcoole,
Wicklow
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are considered unlikely to contribute significantly to disruption of migrating birds or birds
using regular flight paths from roosts to foraging areas. Modelling based on ornithological
studies for wind farms in Germany where large number of turbines are widely dispersed
across farmland, suggests that the cumulative effects of avian collision risk for some
sensitive bird populations, e.g. red kite (Schaub, 2012)*3°, may be limited by clustering
turbines; as would be the case for the proposed development and the proposed Ballivor
Wind Farm combined.

The additive effects of the 9-turbine proposed development, in-combination with the 26-
turbines proposed for the Ballivor Wind Farm, are considered likely to result in a cumulative
effect on some local bird populations. Based on the outputs from collision risk models
conducted for the proposed development (see Appendix 7) local populations of wintering
golden plovers are a QI waterbird species for which significance of effects (as determined
using Percival, 2003) may be increased as a result of cumulative consideration. Additional
mitigation measures may be required to offset cumulative effects. Working in tandem with
mitigation measures proposed for the proposed development, the EIAR for the Ballivor Wind
Farm should identify and mitigate for any significant effects on local bird populations.
Therefore, it is anticipated that cumulative operational effects on local bird populations will

be adequately addressed through mitigation measures proposed for the respective

development. This highlights the importance of an appropriate monitoring programme and
associated potential mitigation, should a situation arise whereby usage levels by species
prone to collision risk increases as a result of ex situ or cumulative factors.

In relation to additive/incremental impacts on waterbird assemblages ecologically linked to

Natura 2000 sites, due to displacement and collision risk from existing wind farms

consideration was given to the currently operational wind farms and those consented/under
construction, including:

site

Yellow River WF
Operational target date: 2023

Coole WF

Subject to Judicial Review

Cloncreen WF

Operational target date: 2022

Mount Lucas WF
Liffey Meats WT

Teevurcher

Moanvane WF

Gartnaneane WF
Dunmore/Collon WF

Mountain

Lodge-Bindoo-

Carrickallen-Edrans complex
*Distances are taken from turbine locations at the proposed development site to closest operational turbine/part of consented

Co.

Co.

Co.

Co.
Co.
Co.
Co.
Co.
Co.
Co.

Offaly

Westmeath

Offfay

Offfay
Cavan
Meath
Offaly
Cavan
Louth

Cavan

17 km SW*

25 km Nw*

30 km S*

30 km SSw*
31 km NNW*
35 km NNE
40 km SW*
41 km NNE*
41 km NE*
45 km N*

29-turbines

15-turbines

21-turbines

28-turbines
1-turbine
5-turbines
12-turbines
10-turbines
4-turbines
65-turbines

Construction

Consented

Construction

Operational
Operational
Operational
Consented

Operational
Operational
Operational

135 Schaub, M. (2012). Spatial distribution of wind turbines is crucial for the survival of red kite populations. Biological
Conservation 155: 111-118
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Potential for significant cumulative effects on Natura 2000 sites from water pollution

EPA Catchments (2018)*% reports the following sources for pressure on water quality across
the Boyne catchment - agriculture, peat drainage and extraction, domestic waste water,
mines/quarries diffuse urban, urban waste water, hydromorphology. There are several pre-
planning/proposed development sites within the Boyne catchment, with just one consented
wind that is currently under-construction. If other wind farms (within the Boyne Catchment)
are under construction or being decommissioned at the same time as the proposed
development there is potential for cumulative impacts on water quality. Proposed/consented
wind farm sites within 20 km of the proposed development include:

e The Ballivor Wind Farm®¥’, which is a pre-planning proposal for the construction of 26
turbines on bogland adjacent to the proposed development with all proposed turbines
located within the River Boyne catchment.

e The Yellow River Wind Farm*®, which is a consented site entering the construction
phase, due for completion in 2023 and is ¢. 17 km to the southwest of the proposed
development, with 11 of the permitted 29 turbines located in the River Boyne
catchment.

Therefore, within a 20 km radius of the proposed development there is potential for 46
turbines to be under construction within the Boyne River catchment (nine for the proposed
Bracklyn WF, 11 for the Yellow River WF and 26 for the proposed Ballivor WF).

Other proposed/consented wind farms located within the Boyne catchment include:

e Maighne Wind Farm, with the sub-sites of Drehid-Hortland (21 turbines), windmill (3
turbines) and Ballynakill (10 turbines), located in the southern extent of the
catchment, between Enfield and Edenderry in Co Kildare/Co. Meath. This proposal
has altered since the original submission and now appears to be being progressed
as separate sites, e.g. Drehid WF (12-turbines).

The proposed Ballivor Wind Farm would drain into some of the same local watercourses as
the proposed development which form the Stonyford River subcatchment. The Yellow River
Wind Farm (currently under construction) is within the River Boyne catchment and the
Mongagh River-Castlejordan River-Yellow River subcatchment drains into the River Boyne
approximately 25.5km upstream of the Stonyford River subcatchment. Other wind farms
located within the River Boyne catchment include the Teevurcher Wind Farm and
Gartnaneane Wind Farms are located in the northern most part of the River Boyne
catchment, within the Moynalty and Blackwater [Kells] subcatchments, respectively. Both
these subcatchments flow into the River Boyne via the River Blackwater [Kells]
approximately 30.5km downstream of the Stonyford catchment. The Maighne Wind Farm as
originally proposed consisted of several sub-sites located c. 20 km of SSE the proposed
development between Enfield and Edenderry (Co Kildare/Co. Meath), including Drehid-
Hortland (21 turbines), Windmill (3 turbines) and Ballynakill (10 turbines), which are located
in the southern extent of the Boyne catchment, either draining into the head waters of the

136 EPA Catchments (2018). Boyne Catchment Assessment 2010-2015 (HA 07). Catchment Science & Management Unit
Environmental Protection Agency, Dec. 2018, V.3

137 Pre-planning information for Ballivor Wind Farm is available at https://www.ballivorwindfarm.ie/ (Accessed July 2021)

138 SSE Renewables website used for information on the status of the Yellow River Wind Farm — Available at:
https://www.sserenewables.com/onshore-wind/in-development/yellow-river/ (Accessed July 2021)
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River Boyne or into the Blackwater [Longwood]. The Maighne Wind Farm proposal has
altered since the original submission and is now being progressed as separate sites, e.g.
Drehid WF (12-turbines) and all these sub-sites are located > 30km upstream of the
upstream of the Stonyford River subcatchment.

Locally (in the environs of the proposed development), potential for cumulative impacts on
water quality comes from diffuse sources including rural housing, the existing road network,
forestry operations (track upgrades and felling), agricultural activities and peat extraction.
Based on EPA Maps'®, there are no Section 4 discharges to water linked to the
stream/drain (EPA code: 07B45); and the only site in the area with an Industrial Emissions
(IE) licence is Clondrisse Pig Farm. The pig farm is an IPPC (Integrated Pollution Prevention
Control) site and waste water is stored on site, rather than discharged into receiving waters
under licence. Based on the National Planning Application Database!“, there are no
planning applications or existing planning consents in Co. Westmeath/Co. Meath, with
downstream connectivity to the watercourse (EPA code: 07B45) that drains the proposed
development; and therefore, no potential for additive/incremental effects on local water
quality in combination with other proposed developments.

It is anticipated that control measures proposed to limit pollution to surface waters, as
outlined in Section 8 will ensure the proposed development has no realistic potential to
contribute to cumulative impacts either at the construction, operational or decommissioning
phases.

It is considered that the proposed development in-combination with existing and planned
developments has some potential to have additive/incremental impacts on water quality
within these downstream Natura 2000 sites. Therefore, taking a precautionary approach, in
the absence of mitigation there is potential for Possible Significant Effects on downstream
designated sites and water reliant Qls. Given the relative scales of the works/activities
proposed any additive/incremental impacts will be more pronounced over the construction
phase of the proposed development.

139 EPA Maps Accessed May-2021
140 National Planning Application Map Viewer - My Plan Accessed May-2021
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8 MITIGATION

8.1 Mitigation of water quality impacts

It has been highlighted in preceding sections that, although likelihood of impact is low, there
is potential for impact on downstream SACs and SPAs through changes in water quality,
notably as a result of the introduction of contaminants (including sediment and chemical
pollutants) during primarily the construction stage, with the potential for ongoing sediment
input during the operational phase in the absence of appropriate mitigation. This includes the
cumulative effects on water quality from other wind farm developments proposed within the
catchment of the River Boyne.

The mitigation measures detailed below are intended to remove any risk either of events that
have the potential to result in an impact alone, but also remove the risk of ongoing low-level
inputs that may result in an ongoing impact on the Natura 2000 sites in combination with
other projects or potential land use inputs.

8.1.1 Construction Stage: Water quality mitigation

The mitigation measures proposed are designed to avoid impacts upon local watercourses
and groundwater. If these measures are implemented in full, they will ensure avoidance of
impacts upon downstream Natura 2000 sites, specifically River Boyne and River Blackwater
SAC and SPA and the Qualifying Interests (QIs), including: river lamprey, Atlantic salmon,
otter and kingfisher. By default, these measures will also eliminate the risk of deterioration in
water quality with the potential to result in possible significant effect to the Boyne Estuary
SPA and Boyne Catch and Estuary SAC.

Mitigation outlined in this NIS includes:

e Works for stream crossings will be carried out during the working window for
instream works. This working window is defined by Inland Fisheries Ireland (IFl) as
July to September to avoid vulnerable spawning salmonids/lamprey that may be
present in downstream environments outside of this window. Any works outside this
period would require a derogation under the Local Authorities (Works) act, 1949.

e There will be no crossing of rivers or streams by machinery during the construction
phase and all machinery must stay within the works corridor and utilise designated
access routes.

o There will be no direct dewatering to watercourses onsite during the construction
phase. All outflows from drainage associated with construction will be by diffuse
overland drainage at appropriate locations and through settlement ponds.

e For locations where works will be undertaken within water protection buffer zones
(i.e. within 10 m of watercourses) double silt fences will be installed around the
watercourse to prevent sediment/silt infiltration into the watercourse.

¢ Cement leachate, hydrocarbon oils and other toxic poisonous materials will require
full containment and should not be permitted to discharge to any waters, and control
measures to be in place will include:

- Appropriate bunded storage area for storage of fuels/oils, with onsite storage of
hydrocarbons to be kept to a minimum

- Mobile double skinned fuel bowser will be used for re-fuelling on-site

54



NIS: Bracklyn Wind Farm
September 2021

y
{) woodrow

No refuelling will be permitted at works locations within the 50 m hydrological
buffer

Spill kits will be readily available to deal with any accidental spillage

There is an outline emergency plan for the construction phase to deal with
accidental spillages

Ready-mixed concrete will be brought to site, with no batching of wet-cement
products occurring on site

Where possible pre-cast products will be installed, including all watercourse
crossings

Use of wet-cement products within the hydrological buffer will be avoided, insofar
as possible

Lined cement washout ponds will be used for chute cleaning, with minimal use of
water take will imported onto the site

No discharge of cement contaminated waters to the construction phase drainage
system or directly to any artificial drain or watercourse will be permitted

Wastewater emanating on-site (sewage, waste-water from site office) will be taken
off-site for disposal/treatment at controlled facilities. To this effect, welfare facilities
for construction site workers will include self-contained port-a-loos with an integrated
waste holding tank. No water will be sourced on the site, nor will any wastewater be
discharged to the site.

A Sustainable Drainage Systems (SuDS) will be implemented to manage surface water
taking account of water quantity (flooding), water quality (pollution) and biodiversity (wildlife
and plants). This SuDS will adopt the following elements:

Open constructed drains for development run-off collection and treatment;
Infiltration interception drains for upslope ‘clean’ water collection and dispersion;

Flow attenuation and filtration check dams to reduce velocities, with consideration
given to gradient with drains to determine spacing requirements;

Settlement ponds and buffered outfalls to control and store development runoff to
allow settlement prior to discharge at Greenfield runoff rates. No outflow will be
permitted directly into natural watercourses;

The site drainage and attenuation system will be installed prior to the main
construction activities, and includes excavation of drainage ditches and installation of
settlement ponds and soakaways. The site-specific drainage scheme is required to
attenuate hydraulically (flow) and hydrochemically (pollutants) the projected increase

in runoff of c. 20.4 m3/day (worst-case scenario) that would arise from the hardstands

created by the proposed development.

Measures to ensure adequate management of soil/peat deposition areas in order to avoid
impacting on water quality include:

Both proposed spoil deposition areas are located outside the 50 m stream buffer
zone

Silt fences, straw bales and biodegradable matting will be used to control surface
water runoff for deposition areas
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o Deposition areas will be sealed with a digger bucket and vegetated as soon possible
to reduce sediment entrainment in runoff

Other measures include:

¢ In order to avoid run-off of silt-laden water impacting upon water gquality within
watercourse adjacent to the works corridor, reinstatement works including measures
to re-vegetate disturbed areas through re-seeding and/or placement of saved turves
will be undertaken immediately after construction works.

e During construction turves will be stored separately from spoil (soil/rock). Separate
storage of turves will ensure vegetation is not significantly damaged while stored and
that turves can be replaced as a top-mat to facilitate rapid re-instatement of the
surface vegetation, whereby avoiding the risk of silt laden surface waters impacting
on water quality.

e To ensure control measures are implemented appropriately an Ecological Clerk of
Works (ECoW) and Environmental Manager will be employed for the duration of the
construction works.

¢ Monitoring of water quality during construction will be undertaken.

The measures listed above will be adopted within the Construction Environmental
Management Plan (CEMP) for the proposed development, which will include detailed maps
and plans showing the designs and locations for the mitigation measures specified, and will
also clearly indicate the buffer zones to water courses.

8.1.2 Operational Stage: Water quality mitigation

Following the completion of construction, a full review of construction stage temporary
drainage will be undertaken by the appointed contractor (in conjunction with the Project
hydrologist/Site Engineer and the Project ECoW), with a view to removing any drainage
infrastructure that is no longer required during the Development’s operational phase.

Mitigation measures to protect water quality during the operational phase of the proposed
development will include:

e Up-gradient interceptor drains, with water re-distributed over the ground by means of
a level spreader.

e Swales/road side drains to collect runoff from operational infrastructure, including
transverse drains (‘grips’) to direct water to swales and check dams to intercept silts
at source, with water channelled to settlement ponds.

e Settlement ponds will be designed in accordance the greenfield runoff rate
requirements and will buffer volumes of runoff discharging from the drainage system
during periods of high rainfall.

e Overall, the site-specific drainage scheme is required to attenuate the projected
increase in runoff of c. 20.4 m3/day (worst-case scenario) that would arise from the
hardstands created by the proposed development.

e Site water runoff quality will be monitored during the operational phase of the
Development. the early stages of the operational phase will require a relatively high
frequency of monitoring; however, the frequency of monitoring can gradually reduce
thereafter — presuming there are no issues with the quality of discharging water at
that point in time.
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9 ASSESSMENT OF RESIDUAL IMPACTS AND EFFECTS

Table 6 lists those Natura 2000 sites and corresponding Qls within the Zol of the proposed
development and provides a summary of the impact assessment, including the likely impacts
and potential significance of effects in the absence of mitigation. Then a summary of
proposed mitigation measures is provided and the assessment of any residual effects is
summarised.

As indicated in Table 6, on the proviso that all proposed mitigation measures are
implemented in full, it is considered that there is no potential for adverse effects on the
integrity of Natura 2000 sites.

10 CONCLUSIONS OF NATURA IMPACT STATEMENT

A Screening for Appropriate Assessment (AA) was conducted which is detailed in Section 4.
Screening for AA is employed to highlight (in view of best scientific knowledge and with
consideration the Conservation Objectives of Natura 2000 sites within the zone of influence,
while applying the ‘Precautionary Principle’) if a plan or project, either individually or in
combination with other plans or projects, is likely to have a significant effect on a Natura
2000 site. Following that assessment, it was considered that, in the absence of appropriate
mitigation, the likelihood of significant effects on the River Boyne and River Blackwater SAC
and River Boyne and River Blackwater SPA as a result of water quality impacts and possible
significant effects on the Lough Derravarragh SPA could not be excluded, due to the
uncertain effects of collision risk and displacement on QI species of wintering wetland birds.

As a result, a report for Appropriate Assessment (NIS) was subsequently compiled to
establish (in view of best scientific knowledge, taking consideration of the Conservation
Objectives for the affected Natura 2000 sites, and applying the ‘Precautionary Principle’) if
there were likely to be any adverse effects upon the integrity of these Natura 2000 sites as a
result of the proposed development. The Natura Impact Statement (NIS) is provided in
Section 6 and includes sufficient information for the competent authority to carry out the
appropriate assessment, including the provision of ecological information in Section 5 and
supporting appendices.

The proposed development does not occur within any Natura 2000 site. Consequently, there
is no potential for the proposed development to result in direct impacts on any Natura 2000
sites.

Despite separation distances beyond the Zol published for selected QIs (see SNH, 2016 and
Mc Guinness et al., 2015) in view of uncertainty due to the absence of definitive information
of bird distribution and therefore applying the precautionary principal, the Lough Derrvaragh
SPA was considered within the potential Zol of the proposal development. This was done to
investigate the specific sensitivities of Qls (wintering waterbirds) to wind farm developments
through collision and displacement effects. A two-year ornithological study was undertaken,
including collision risk modelling (see Appendix 7) and based on the findings of this study, it
can be concluded that the potential for Likely Significant Effects on avian receptors
(specifically waterbirds) ecologically linked to Natura 2000 sites in the wider area can be fully
excluded and no mitigation measures were recommended. Ongoing ornithological
monitoring is required to identify any effects resulting from cumulative factors, such as
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construction of the Ballivor Wind Farm proposed for the lands surrounding the application
site.

The proposed development is hydrologically connected to the River Boyne and River
Blackwater SAC and River Boyne and River Blackwater SPA. These sites have QIs which
are, to varying degrees, sensitive to water quality issues, including: river lamprey, salmon,
otter, alkaline fens, alluvial forests and kingfisher. Without consideration of the on-site
conditions and proposed mitigation measures to protect water quality Likely Significant
Effects could not be excluded. The proposed development site is also hydrologically
connected to the Boyne Coast and Estuary SAC and the Boyne Estuary SPA. However,
taking account of the distance of these sites from the proposal via a hydrological connection
(>70 km), and the size and nature of the proposal, there is no realistic likelihood for any
effect on these Natura 2000 sites from the proposal.

This NIS has identified the particular types of effect that have potential for adverse impact on
the integrity of the River Boyne and Blackwater SAC and the River Boyne and Blackwater
SPA. Section 8 of the NIS sets out mitigation measures that will ensure avoidance of these
effects; so that the structure and functions of the SAC and SPA are not affected, thus
demonstrating that mitigation will be sufficient to avoid adverse impacts. Mitigation measures
detailed in the NIS, have been transposed into the Outline Construction Environmental
Management Plan for the proposed development (see Appendix 8). The implementation of
these control measures on site means that it can be concluded, in the light of best scientific
knowledge, that there will be no significant effects, either individually or in combination with
other plans or projects, adversely affecting the conservation interests or conservation
objectives of the River Boyne and Blackwater SAC and the River Boyne and Blackwater
SPA, i.e. the integrity of these, or any other Natura 2000 sites. It is therefore concluded that
the proposed development will not, beyond reasonable scientific doubt, adversely affect the
integrity of any Natura 2000 site either directly or indirectly.
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Table 6: Residual effect - Summary of impacts and effects on Natura 2000 sites within the Zol of the proposed development and proposed mitigation

Natura
2000 site

QIs within the Zone of Influence

Potential
Impact(s)

Significance of
Effects on QI

Mitigation Measures

Significance of
Residual Effects on QI

(Site code) within the Zol within the Zol
River River lamprey Water quality | Likely Significant | Surface water Management Plan within OCEMP, No potential for adverse
Boyne and | Lampetra fluviatili) [1099] impacts Effects including: effects on integrity
River Salmon ; e Sediment Control Measures
Potentially
| lar [11
gf((::kwater (S;[tmo salar [1106] significant at e Hydrocarbon Control Measures.
Lutra lutra [1355] international scale | o  Cement Control Measures.
(002299) ¢ Pollution control at works locations
Note: The QI habitat Alkaline fens was Works monitored by Ecological Clerk of Works
‘screened out’ due to no source-receptor
pathway and Likely Significant Effects from
water quality impacts on Alluvial forests were
ruled out in the NIS due to the limited extent of
the source-pathway-receptor linkage
River Kingfisher Water quality | Possible Surface water Management Plan within OCEMP, No potential for adverse
Boyne and | Alcedo athis [A229] impacts Significant including: effects on integrity
River Effects e Sediment Control Measures
gll::kwater Potentially e Hydrocarbon Control Measures.
significant at e Cement Control Measures.
(004232) international scale e Pollution control at works locations
e Works monitored by Ecological Clerk of Works
Lough Whooper swan Collision risk | Not significant — | None required No potential for adverse
Derrvaragh | (Cygnus cygnus) [A038] based on observed site effects on integrity
SPA usage over 2-years
Wetland & Waterbirds [A999] Displacement | Not significant — | None required No potential for adverse
based on observed site ffects on inteari
004043 e grity
( ) Note: The proposed development has been usage over 2-years
assessed for all waterbird species within the
assemblages recorded for Natura 2000 sites
within 14 to 32 km
Note: Pochard, tufted duck and coot were
‘screened out’ due to separation distance, lack
of suitable habitat & low collision risk
documented for these species
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APPENDIX 1: SURVEY FOR TURBINE COMPONENT HAUL ROUTE

Table A1.1: Assessment of potential for source-pathway-receptor on haul route

Cross-references with Route assess survey report, included below

D Location Alteration | Works Source-pathway-receptor Natqra 2000 Distance
No. site(s)
5.6.1 | Belview Minor Removal of None Lower River 0.39 km
(Waterford) signage, barrier, Suir SAC
Port fence
5.6.2 | Waterford Major Widening of road | Potential hydrological Lower River 3.04 km
Bypass connection via stream Suir SAC
Rathpatrick 16R35 no longer
exists at roundabout
5.6.3 | Waterford Minor Removal of None n/a
Bypass signage and
street lamps
5.6.4 | Waterford Major Widening of road | None n/a
Bypass
5.6.5 | Waterford Minor Removal of None n/a
Bypass signage and
street lamps
5.6.6 | Waterford Major Widening of road | None n/a
Bypass on roundabout
5.7.1 | Mulligar Major Widening of road | None n/a
Bypass
5.9.1 | N52/L1504 Major Hedgerow None n/a
junction removal
5.9.2 | L1504 Minor Single tree None n/a
removal
5.9.3 | L1504 Minor Overhead lines None n/a
5.9.4 | L1504/Dumper | Major Wall removal None n/a
depot junction
5.9.5 | Dumper depot | Major Tree removal at None n/a
exit exit, plus pruning
along unnamed
road
5.9.6 | Dumper depot | Major Upgrade of road, | Road side drains hydrologically | River Boyne c. 11 km
to site including connected via to Natura 2000 and River
entrance along widening and sites Blackwater
unnamed road pruning of SAC/SPA
vegetation
5.9.7 | Right bend on | Major Road widening None - no road side drains with | n/a
unnamed road downstream connectivity
5.9.8 | Vertical crest Major Overhead lines - | None - no road side drains with | n/a
on unnamed tree pruning downstream connectivity
road required
5.9.9 | Right bend on | Major Road widening Road side drains hydrologically | River Boyne c. 11 km
unnamed road connected via to Natura 2000 and River
sites Blackwater
SAC/SPA
5.9.10 | Site entrance | Major Construction Road side drains hydrologically | River Boyne c. 11 km
works assessed connected via to Natura 2000 and River
as part of sites Blackwater
Application Site SAC/SPA
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1. Executive Summary

1.4. This report comprises of a study of the road route as detailed here in for the road transport of W162 Blade
Components to the proposed Bracklyn Wind Farm, near Bracklyn, County Westmeath.

1.2. One route has been assessed from the Port of Waterford to the proposed site.

1.3. Mo other turbine components have been assessed as part of this assessment.

Third party land

1.4, Third party land iz reguired at the junction of the NS2 and the L1504,

Road widening

1.5. Road widening within highways owned land is required at numerous locations on the route:

MN29 / R711 Roundakbout.

M25 f RE50 Roundabout (Oplion 2).

N2/ M8 Roundabout_

M4 / M52 Roundabout at Mullingar.

L1504 i Dumper Depot junction.

Throwghout unnamad road to mest the Vestas Road Specification

Modifications to strest furniture
1.6. Meodifications fo street fumniture will be reguired along the route at a high number of locations:

Exit from the port of Waterford — Road signs, fence and barrier to be removed.
N29 { R7V11 Roundabout — Road signs to be remowved.

MN29 { M25 Roundabout — Road signs and lamp posts to be removed.

MN25 { RBE0 Roundabout (Opfion 1) - Road signs and lamp posts to be removed.
MN25 { RBE0 Roundabout (Option 2) - Road signs and lamp post to be removed.
N25 { M9 Roundabout - Road signs and lamp posts to be removed.

N2/ M8 Roundabout — Road signs to be removed.

N4/ M52 Roundabout at Mullingar — Lamp posts and road signs to be removed.
N52 { L1504 Junction — Road signs and hedge to be removed.

L1504 § Dumper Depot junction — Wall and trees to be removed.

Dumper Depot junction ! Unnamed Road junction — Trees to be removed.

Right hand bend on unnamed road — Two telegraph poles to be removed.

Vertical Alignment and Height Clearances
1.7. Verticals crests along the route can be navigated by raising the neck of the trailer.
Structural Assessment

1.8. HNo structural assessments where undertaken as part of this routs survey. Once the tower dimensions
have been selected, it is advised that a dummy permit be issued to determine whether there are any
structural issues on the route.

Other areas of note

4.  The area within the port is to be cleared of all obstructions to allow rear projection to oversail.
AD. Trees and pole at the proposed exit from the Dumper Depot will require removal to allow a new exit to be
constructed.
1.41. A tuming manoeuvte will be required at the N4/N52 Roundabout to allow the loaded blade vehicle to
navigate onto the M52
1.42. A twming manoeuvre will be required at the N25 !/ RE80 roundabout (Option 2). This is to reduce the
amount of lamp posts that require to be removed.

1
1
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21 Collett & Sons Ltd. were commissioned by Galetech Energy to undertake an abnormal loads route
access study to assess the transportation of Wind Turbine components to the proposed Bracklyn Wind
Farm, near Bracklyn, County Westmeath_

2.2 The road routes as detailed herein are for the road transport of the V162 Blade component identified
in Section 4.
2.3 The purpose of this report is to detail access from the Port of Waterford.

3. Candidate Abnormal Loads

34 The blade specification was instructed by Galetech Energy.

4. Abnormmal Indivisible Load Profiles

4.1. The abnomal load components are assessed based on weight, length, width and height and loaded to
the most appropriate vehicle the weights and dimensions of these are detailed below. The loading

diagrams are detailed in Appendix 1.

4.2.

340497-A

| V162 Blade Companent

i 1

APaE

a1

Loaded vehicle dimensions

Owerall vehicle Length

91.48m

Rigid Length 87.66m
Width 4.50m
Height 4. 26m
Gross VYehicle Weight 79.00Te
Maximum axle weight 5.00Te

69
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5. Route Assessment Overview

51,
5.2

5.3,

This section of the report illustrates the route assessed for the delivery of V162 Blade Compeonent only
from Port of Waterford to the proposed site entrance of Bracklyn Wind Farmn.

For the purpose of this report, one route to the site was surveyed. All the routes surveyed in this report
have been identified by Collett.

Route

Start Location Port of Waterford

Distance of Route Km Miles

Via:

M28/M 2 MIMSOMAMAMNS2L 1504 273 170

Exit Port of Waterford onto the N29.

At roundabout, take the 3™ exit onto N29.

At roundabout, turn left onto N25.

At roundabout, take the 47 exit onto N25.

Continue on M23 and take the exit onto N9,

At the roundabout, turm right onto M9,

Continue on M9 and merge onto M7.

Continue on M7 and merge onto N7.

Continue on N7 and take the exit onto MS0.

Continue on M50 and take the exit onto N4

Continue on N3 and mergs onto M4,

Continue on M4 and merge onto MN4.

Take the exit at M4 J16 and then tum right at roundabout onto N32.
Continue on NS2 and then tum right at junction onto L1504.
Continue straight into Dumper Depot and then onto unnamed road
Continue on unnamead road to proposed site entrance at- OS5I N 59923 59791,

Document Reference IM3-P102-F1
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5.5. Amendment Categorisation
For the purposes of this report, the route amendments have been identified into 3 categories.

Major Amendments — Third Party Land, Road Widening
Minor Amendments — Medifications to Street Furniture, Pruning, Contraflow Manoeuvre, Manual Steering
No Amendments - Location is suitable as assessed during this survey

The categories have been colour coded for each report item as per the below key.

Major Amendments Minor Amendments No Amendments

Document Reference IMS-P102-F1
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ITEM NUMBER EXIT PORT OF WATERFORD ONTO THE N29
DIRECTION
'GRID REFERENCE | S 65780 12965

Visual inspection indicates that the fence and road
sign on the offside is to be removed.

Blade is required to contraflow the exit gate house
to reduce the amount of modifications required.

Road signs on nearside of railway crossing required
to be removed to allow rear projection of blade to

oversail. —
The barrier on the offside is to be removed.
The area in the port is to be cleared of containers.
x Direction of N29
Swept path analaysis is reccommended to confirm Barrier o
the above. be removed

Exit from thg port

P

Ay

Aeril of Location
FURTHER INVESTIGATION UNDERTAKEN? No | mvPE | Choose an item.
RELATED DOCUMENT NUMBERS
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N29/R711 ROUNDABOUT

| Take the 3™ exit at the roundabout

required on the central reservation to avoid the
removal of lamp posts.

Road signs on central reservation required to be
removed.

Rear projection of blade oversailing on coming
carriageway.

Swept path analaysis is reccommended to confirm
the above.

GRID REFERENCE | S 63927 15153
Road wideni
Visual inspection indicates that road widening is mﬁw

Aerial View of Location

-

no | TvPE | Choose an item.

"RELATED DOCUMENT NUMBERS
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ITEM NUMBER LOCATION N29/N25 ROUNDABOUT
| DIRECTION Take the 1% exit at the roundabout

| GRID REFERENCE | S 64149 15861

Road signs on the offside to be removed.

Blade oversailing on coming carriageway.

the above.

Visual inspection indicates that the road sign and
lamp posts on the nearside is to be removed.

Swept path analaysis is reccommended to confirm

Aerial View of Location

View of roundabout

| FURTHER INVESTIGATION UNDERTAKEN? NO | TYPE | Choose an item.
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ITEM NUMBER @ ||| LOCATION N25/R680 ROUNDABOUT (OPTION 1)

DIRECTION Circumnavigate the roundabout
GfﬂD REFERENCE | 551422 10214
MODIFICATION AND DESCRIPTION

Visual inspection indicates that road signs on
central reservation and splitter island are required
to be removed.

All Lamp posts on outside of roundabout required
to be removed to allow rear proejction fo balde to
oversail.

Swept path analaysis is reccommended to confirm
the above.

View of roundabout

View of roundabout

Aerial View of Location

FURTHER INVESTIGATION UNDERTAKEN? Nno [ wwPE | Choose an item.
RELATED DOCUMENT NUMBERS

Document Reference IMS-P102-F1
Page |13

76



A

NIS: Bracklyn Wind Farm
September 2021 (v) WOOd row
EXPERTS [H MOTION
ITEM NUMBER 5 LOCATION N25/R680 ROUNDABOUT (OPTION 2)
DIRECTION Circumnavigate the roundabout
GRID REFERENCE | S51422 10214
Visual inspection indicates that road widening is Road widening

required on central reservation.

A three-point turn manoeuvre is required to
reduce the amount of street furniture required to
be removed.

Muitiple road signs required to be removed on
splitter islands and on central reservation.

One lamp post is required to be removed on
nearside of R680.

Swept path analaysis is reccommended to confirm
above.

View of roundabout

|

View of roundabout

Aerial View of Location
FURTHER INVESTIGATION UNDERTAKEN? No | TPE | Choose an item.

RELATED DOCUMENT NUMBERS
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ITEM NUMBER LOCATION N25/NS ROUNDABOUT

DIRECTION Turn left at junction
| GRID REFERENCE | S 58290 14812

Visual inspection indicates that lamp posts to be
relocated on the nearside.

Sign posts to be removed on both sides of the
road.

Swept path analaysis is reccommended to confirm
the above.

Aerial View of Location

NO | TYPE | Choose an item.
Document Reference IMS-P102-F1
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TEM NUMBER LOCATION N9/M3 ROUNDABOUT
N | Take the 2™ exit at the roundabout
_GRID REFERENCE | S 57784 15057

Visual inspection indicates that lamp post on the required
nearside to be relocated. oL %

Sign posts to be removed on the nearside and road
signs to be removed on the nearside and offside.

Swept path analaysis is reccommended to confirm
the above.

View on roundabout

Aerial View of Location
NOo | TvpE | Choose an item.
Document Reference IMS-P102-F1
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ITEM NUMBER : " LOCATION N4/N52 ROUNDABOUT
DIRECTION Take 3rd Exit at the roundabout
GRID REFERENCE | N 45699 54063
MODIFICATION AND DESCRIPTION

Loaded blades vehicle is to drive straight across at
the roundabout onto on slip, then reverse back
onto Delvin Road then drive straight over
roundabout onto N52.

Road widening is required on the central island of
the roundabout.

Road signs on central island of the roundabout and
on Delvin Road splitter island.

Lamp post on nearside of roundabout entry to be
removed.
Pruning of trees required at this location.

Road signs to
be removed

View of splitter island View of direction

Aerial View of Location
FURTHER INVESTIGATION UNDERTAKEN? Yes | TYPE | Swept Path Analysis
RELATED DOCUMENT NUMBERS 340497-100

Document Reference IMS-P102-F1
Page | 18
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COLLETT
EXFERTS IN MOTION
ITEM NUMBER 581 LOCATION N52 TURIN CROSS NEW ROAD
DIRECTION Contiﬁue at this Iocatfon.
GRID REFERENCE | N 5312957445
MODIFICATION AND DESCRIPTION PHOTOGRAPH OF LOCATION
New bypass road being constructed on N52
FURTHER INVESTIGATION UNDERTAKEN? NOo | TYPE | Choose an item.
| RELATED DOCUMENT NUMBERS

Document Reference IMS-P102-F1
Page | 20

83



NIS: Bracklyn Wind Farm N
September 2021 (v) woodrow

COLLETT

EAPERTE [H MOTIOHN

Diocurment Reference (MS-P02-F1
Page |21

84



NIS: Bracklyn Wind Farm

A

{) woodrow

September 2021
EXPERTS IN MOTION
ITEM NUMBER 59.1 LOCATION N52/L1504 JUNCTION

DIRECTION Turn right at this junction
GRID REFERENCE | N 58727 60984
MODIFICATION AND DESCRIPTION PHOTOGRAPH OF LOCATION

Hedgerow and road
Swept path analysis indicates third party land signs to be removed

required on the eastern side of the junction.

Hedgerow to be removed to allow access to third

party land.

Road signs on nearside of the L1504 to be
removed.

Manual steering required to assist navigation.

View of N52

View of junction

Aerial View of Location

FURTHER INVESTIGATION UNDERTAKEN?

ves | Tvee | Swept Path Analysis

RELATED DOCUMENT NUMBERS

340497-110

Document Reference IMS-P102-F1
Page | 22
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ITEM NUMBER Tk M LOCATION RIGHT BEND ON L1504
DIRECTION vContinue straight at this location
GRID REFERENCE | N 58894 60856
MODIFICATION AND DESCRIPTION PHOTOGRAPH OF LOCATION

Swept Path Analysis indicates a tree is to be
removed on the nearside to allow the rear
projection of the blade to oversail.

Manual steering utilised to assist navigation.

View of N52

Aerial View of Location

FURTHER INVESTIGATION UNDERTAKEN?

YES | TYPE | Swept Path Analysis

RELATED DOCUMENT NUMBERS

340497-120
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COLLETT

EXPERTS IN MOTION

ITEM NUMBER 5.9.3 LOCATION VERTICAL CRESTS ON L1504
DIRECTION Continue straight at this location
GRID REFERENCE | N 59011 60714
MODIFICATION AND DESCRIPTION PHOTOGRAPH OF LOCATION

Vertical Analysis indicates that Loaded blade
component will navigate this vertical crest with the
neck of clamp raised.

Once the rear projection of blade is on the vertical
crest it rises to above 5m, overhead cables are to
be checked at this location to avoid the projection
colliding with them.

View of N52

Aerial View of Location
FURTHER INVESTIGATION UNDERTAKEN? YES | TYPE | Vertical Analysis
RELATED DOCUMENT NUMBERS 340497-125V/127V

Document Reference IMS-P102-F1
Page |24
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EXPERTS TN MOTION
ITEM NUMBER 5.9.4 LOCATION |  L1504/DUMPER DEPOT JUNCTION
DIRECTION | continue straight at this junction
GRID REFERENCE | N 59242 60391
MODIFICATION AND DESCRIPTION PHOTOGRAPH OF LOCATION

Wall and trees on the offside of the access to the
Dumper Yard to be removed to allow access.

Ground within Dumper Yard to be assessed and, if
required, upgraded to accept suitable axle loadings
as per the Vestas specification.

View of direction

Aerial View of Location

FURTHER INVESTIGATION UNDERTAKEN? ves | TYpE | Swept Path Analysis
RELATED DOCUMENT NUMBERS 340497-130

Document Reference IMS-P102-F1
Page | 25

88



A

NIS: Bracklyn Wind Farm
September 2021 (") woodrow

COLLETT

EXFERTS IN MOTION

s DUMPER DEPOT/UNNAMED ROAD
ITEM NUMBER 59 _5 LOCATION Ppadaioy
DIRECTION Continue straight at this location
GRID REFERENCE | N 59321 60238

MODIFICATION AND DESCRIPTION PHOTOGRAPH OF LOCATION

A New exit from the Dumper Yard is to be S| constucted |y,
constructed to allow the loaded blade vehicles to A SPSR.  , W

navigate from the Dumper Yard onto the unnamed ke
road.

Trees will require removal to allow construction of
the exit.

Trees on the unnamed road will require pruning to
create and envelope that meets the Vestas
Specification.

View of right hand bend

Aenial View of Location
FURTHER INVESTIGATION UNDERTAKEN? YES | TYPE | Swept Path Analysis
RELATED DOCUMENT NUMBERS 340497-140

Document Reference IMS-P102-F1
Page [ 26
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COLLETT

FXPERTS IN MOTTON

ITEM NUMBER 5.9 .6 | LOCATION FULL LENGTH OF UNNAMED ROAD
DIRECTION Continue straight at this location
GRID REFERENCE | N 59389 60202
MODIFICATION AND DESCRIPTION PHOTOGRAPH OF LOCATION
The full length of the road from the Dumper Yard to Vestas specification
to site will require upgrading to the Vestas road
specification.

These modifications will include road widening to
the minimum stated road widths for straight
sections and for bends, as well as pruning of
vegetation to ensure the stipulated clear envelope
is available for the turbine components.

Trees on the unnamed road will require pruning to
create and envelope that meets the Vestas

Specification. View of vertical

Road widening to take place on the southern (right
hand side) of the road

Aerial View of Location
FURTHER INVESTIGATION UNDERTAKEN? YES | TYPE | Swept Path Analysis
RELATED DOCUMENT NUMBERS 340497-SPA X

Document Reference IMS-P102-F1
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COLLETT

BXPERTS IN MOTION

ITEM NUMBER 5.9.7 | Locaton RIGHT BEND ON UNNAMED ROAD
DIRECTION Continue straxght at this location
GRID REFERENCE | N 59588 60109
MODIFICATION AND DESCRIPTION PHOTOGRAPH OF LOCATION

Road widening is required on the nearside of the
road to allow the loaded blades to navigate this
bend.

Trees on the unnamed road will require pruning to
create and envelope that meets the Vestas
Specification.

Road widening to take place on the southern (right
hand side) of the road

View of proposed site entrance

Aerial View of Location
FURTHER INVESTIGATION UNDERTAKEN? YES | TYPE l N/A
RELATED DOCUMENT NUMBERS 340457-150

Document Reference IMS-P102-F1
Page |28
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FXPERTS IN MOTION

ITEM NUMBER 59.8 LOCATION |  VERTICAL CREST ON UNNAMED ROAD
DIRECTION Continue straight at this location
GRID REFERENCE | N 50696 50983
MODIFICATION AND DESCRIPTION

Vertical Analysis indicates that Loaded blade
component will navigate this vertical crest with the
neck of clamp raised.

Once the rear projection of blade is on the vertical
crest it rises to 6.81m, overhead cables are to be
checked at this location to avoid the projection
colliding with them.

Trees overhanging the road will be required to be
pruned to avoid damaging the blade.

View of proposed site entrance

Aerial View of Location
FURTHER INVESTIGATION UNDERTAKEN? YES | TYPE | Vertical Analysis

RELATED DOCUMENT NUMBERS 340497-155V

Document Reference IMS-P102-F1
Page | 20
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COLLETT

FAFPERTS [N MOTION

ITEM NUMBER LOCATION RIGHT BEND ON UNNAMED ROAD
DIRECTION 'Continue straight at fhis location
GRID REFERENCE | N 59919 59790
MODIFICATION AND DESCRIPTION

Road widening required on the nearside of the
bend to allow loaded blades to navigate.

Road widening to take place on the southern (right
hand side) of the road

View of proposed site entrance

Aerial View of Location
FURTHER INVESTIGATION UNDERTAKEN? YES [ TYPE | Swept Path Analysis
RELATED DOCUMENT NUMBERS 3404597-160

Document Reference IMS-P102-F1
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COLLETT

FXAPERTS IN MOTION

ITEM NUMBER 5_ 9_16 LOCATION PROPOSED SITE ENTRANCE
DIRECTION Turn right into site
GRID REFERENCE | N 59977 59722
MODIFICATION AND DESCRIPTION PHOTOGRAPH OF LOCATION

Site entrance to be constructed in accordance with
the Vestas specification.

Swept path analysis is recommended to confirm
the proposed design of the site entrance.

View of proposed site entrance

Aerial View of Location
FURTHER INVESTIGATION UNDERTAKEN? NO | TYPE ] N/A

RELATED DOCUMENT NUMBERS N/A

Document Reference IMS-P102-F1
Page | 31
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COLLETT

EXFERTS [N MOTION
G. Important Notes

6.1. The recommendations in this report are made from a purely transport orientated view, and do not consider
any political issues in terms of land ownership, or any other precincts raised that may otherwise be
restrictive.

6.2. The informaticn contained in this report is privileged and confidential and is for the exclusive use of the
client nominated hersin.

6.3. A Police escort or pilot car will be reguired in order to assist with traffic control for the entire route surveyed.

6.4. Permitz will be required for the movement of all loads. These permits are at the discretion of the Local
Authority {L_A). Therefore, approval of these permits by the LA iz a major consideration before any
mowvements can be undertaken.

6.5. [Itis recommended to have adeguate waming signs implemented to wam other road users at critical points.

6.6. Al hedges, shrubs, bushes, trees and overhanging branches along the nominated routes must be trimmed
to allow a suitable minimum envelope.

6.7. All street fumiture, signage etc. along the nominated route must be removed to allow a suitable minimum
envelope on the road. Other apecific street fumiture has been nominated in this report to facilitate over-
sailled and swept areas.

6.8. The turbine manufactures transport guidance notes will state the minimum road width required for the
transport of components. Any roads below this stated width will require widening to reflect this.

6.9. Im areas where land take or road widening is required, the road construction must be formed to the
minimum specification suitable for the transfer of axle loadings up to 16Te, the road construction must be
formed to the minimum specification contained in the selected manufacturers transport and erection
guidance notes.

6.10. Owverhead utility cables have not been measured as part of this survey and correspondence with the utility
companies regarding cable heights and possible remedial solutions should be undertaken prior to any
delivery.

6.11. It eshould be noted that all assessments and inspections have been done 20 with the intention of producing
information to highlight anficipated problems. Thiz includes highlighting of potential land take
requirements, possible street furniture implications, and highway alignment issues.

6.12. Land take is usually referred to when land iz required from private land owners; road widening is usually
referred to when land is required within highways boundaries. However, the details of the nominated land
take and road widening contained in this report are highlighting the expected areas of concem, and can
only be confimed by swept path analysis. The boundaries between private land and highways property
are assumed by using obvious demarcation such as fence lineshedges etc. It should be noted that actual
boundaries between highways and private land are not substantiated in this report and can only be
authenticated by camying out land searches.

6.13. All inspections and assessments are made for the road movement of loaded trailer equipment camying
specific storage tank components. These dimensions are based on the tuming circles and specification of
Collett & Sons frailer eguipment.

6.14. All route inspections and assessments, and subsequent conclusions and recommendations are desmed
accurate by Collett & Sons Limited at the date that this report is created. We cannot be held responsible
for the development of future road schemes or alterations to the routes surveyed that may leave this report
inaccurate.

6.15. This report is based solely on a preliminary visual inspection. Nothing in this report shall be construed in
any way as committing Collett & Sons Limited to being able to deliver to site using this route before further
structural analysis has been undertaken, and any accommodationremedial works undertaken which are
to Collett & Sons satisfaction.

Document Reference IMS-P102-F1
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APPENDIX 2: AQUATIC ECOLOGY SURVEY REPORT

Statement of authority

Aquatic and fisheries assessment surveys were conducted by Patrick Quinn who was
assisted by Nicole Fleming, with this reporting compiled by Patrick Quinn.

Patrick Quinn is a Senior Ecologist with Woodrow Sustainable Solutions Ltd. He has
completed an honours B.Sc. in Environmental Science, a degree in Environmental
Protection and a Higher Certificate in Science in Fisheries Management. Patrick is an
associate member of the Chartered Institute of Ecology and Environmental Management
and also the Institute of Fisheries Management. He regularly carries out reporting on
Appropriate Assessments carried out by statutory authorities. Furthermore, he has
experience in habitat surveys, bird surveys for a number of large infrastructure schemes,
commercial and residential projects. Patrick is also an experienced Ecological Clerk of
Works (ECoW) for transmission line and wind farms construction.

Patrick Quinn — Qualifications:

B. Sc. (Hons) Environmental Science, Institute of Technology, Sligo, 2015
B. Sc. Environmental Protection, Institute of Technology, Sligo, 2014

HC Fisheries Management, Institute of Technology, Sligo 2012

Coverage, survey effort & methods

Aquatic surveys were conducted at 7 no. locations within, and adjacent to, the proposed
development site on 14 &15 October 2020 and included the follow methodology:

¢ An ecological assessment of the watercourses within and draining the proposed
development site (notably with respect to white-clawed crayfish, salmon and lamprey
suitability) was conducted at key locations. Sections of waterbodies directly affected
by the proposed development (i.e. crossing points) were walked and assessed using
the Life Cycle Unit (LCU) Approach, where aquatic habitats are classified according
to type: nursery, holding, spawning; and quality: excellent (1) to marginal (4), as
detailed in Kennedy,1984%! and O’Connor & Kennedy, 2002%4?;

e River Hydromorphology Assessment Techniques (RHAT) were also undertaken.
RHAT allows for the classification of watercourse hydromorphology based on a
departure from naturalness and assigns a morphological classification directly related
to that of the WFD: high, good, moderate, poor and bad, based on semi-qualitative
and quantitative criteria;

e While conducting stream assessments, banks and drains were searched for signs of
otter activity and were assessed for kingfisher suitability; and

e At 4 no. sample points, biological scoring of the streams associated with the
proposed development site was carried out to provide for Q-rating of each
watercourse. This was undertaken using macro-invertebrate sampling (kick-

141 Kennedy G.J.A. (1984) Evaluation of techniques for classifying habitats for juvenile salmon (Salmo salar L.) Proceedings of
the Atlantic Salmon trust workshop on stock enhancement.

142 O’Connor L. & Kennedy, R.J (2002). A comparison of catchment-based salmon habitat survey techniques on three rivers in
N. Ireland. Fisheries Management & Ecology, 9, 149-161
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sampling). As detailed in Toner et al. (2005)*3, macro-invertebrate samples were
converted to Q-ratings and assigned to WFD status classes. Basic water quality
parameters were measured using portable meters to provide a baseline profile of
chemical quality in the principal watercourses. These included temperature, pH,
dissolved oxygen, conductivity and turbidity.

A map showing the locations of aquatic assessments in relation to the proposed
development is provided at Figure A2.1.

143 Toner P., Bowman J., Clabby K., Lucey L., McGarrigle M., Concannon C., Clenaghan C., Cunningham P., Delaney J.,
O’Boyle S., MacCarthaigh M., Craig M. & R. Quinn et al. (2005) Water Quality in Ireland 2001-2003. EPA — Environmental
Protection Agency, Johnstown Castle, Co. Wexford
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Figure A2.1: Aquatic assessment map for the proposed development
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A. Water Quality site 1 - River Deel flowing
through Raharney villag

r 2 4%

B. Water Quality site 2 within the River
Boyne

C. Water Quality site 3 within the Stonyford
River

D. Water Quality site 4 located upstream of
the Stonyford River

E. Salmon suitability site A within the wind
farm site

Pogs % g2

F. Salmon suitability site B adjacent to site
entrance

G. Salmon suitability site C located west of
the Application Site boundary
B e S SRR L ]

A. Water Quality site, B. Water Quality site 2, C. Water Quality site 3, D. Water Quality site 4, E. Salmon suitability site A, F. Salmon suitability site B, G. Salmon suitability site C
Figure A2.2: Images showing location of aquatic surveying
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Results

The baseline aquatic assessments for the proposed development site are listed in Table
A2.1. An aquatic assessment map of the existing aquatic environment in relation to the
proposed development is provided in Figure A2.1, which can be cross referenced with
information in Table A2.1 and Table A2.2. Figure A2.2 provides images showing locations
of aquatic surveying.

As indicated in Table A2.2, the main drainage channel (modified stream) flowing through the
proposed development site (Watercourse A'*4) was found to be unsuitable for spawning
salmon and lamprey. The proposed development site is at the upper reaches of a tributary of
the Stonyford River that is subject to periodic drainage maintenance works. Drainage has a
negative effect on the occurrence of white-clawed crayfish; and therefore, it is considered
unlikely that species occurs in this watercourse.

Salmon and lamprey spawning habitat and white-clawed crayfish are noted as occurring
downstream of the proposed development. White-clawed crayfish have been recorded from
the catchment of the Stonyford River, with the closest existing downstream record coming
from the Earl's Bridge Hydrometric area (Station Code: RS07S020400). Salmon and river
lamprey are listed as Qualifying Interests (QIs) of the River Boyne and River Blackwater
SAC. The healthiest population of river lamprey are reported as occurring in the lower
reaches of the Boyne River main channel downstream of Navan and the Stonyford tributary
was considered to only support brook lamprey (O’Connor, 2006)#°. Salmon run the River
Boyne almost every month of the year and the Boyne is considered important for this
species, as it represents an eastern river which holds large three-sea-winter fish (NPWS,
2014)%¢, In-stream improvement works on the Stonyford River have created spawning
habitat for salmon (Boyne Catchment Angling Association).

Other native fish species recorded from the Stonyford River include brown trout and eels,
and non-native species including stoneloach and minnow (O’Connor, 2006). Other notable
species occurring in the Boyne catchment that are reliant on health fish stocks include otters
and kingfishers, which are Qls of the River Boyne and River Blackwater SAC and SPA,
respectively.

144 Watercourse A forms part of the Boyne Arterial Drainage Scheme (Reference: C1/32/7/3). This channel is classified as a
1%t order stream by the EPA mapping (Indicative flow network: EPA ref: Bolanstown — 07B45). This highly channelised stream
flows east through the site becoming a 2" order stream before exiting the site to the east of the proposed turbine location for
T10. The channel then joins a 3™ order stream as it crosses into Co. Meath (EPA ref: Cartenstown — 07C60), which flows
adjacent to the point of grid connection and into the Stonyford River.

145 O’Connor W. (2006) A survey of juvenile lamprey populations in the Boyne Catchment. Irish Wildlife Manuals, No. 24
NPWS, DoEHLG, Dublin, Ireland.

146 NPWS (2014). Site Synopsis: River Boyne and River Blackwater SAC [Site Code: 00229]. National Park & Wildlife Service
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Table A2.1: Water Quality Results

A
{) woodrow

Water Quality Site | WQ1 WQ2 WQ3 wWQ4
Date surveyed 15 Oct. 2020 15 Oct. 2020 15 Oct. 2020 15 Oct. 2020
River/Stream name Deel River Boyne river Stonyford Stonyford
(upstream)
. . Deel
River sub-basin [Raharney] 040 Boyne_060 Stonyford_040 Stonyford_040
River/Stream order 4t Order 6" Order 4t Order 4t Order
EPA code 07D01 07B04 07S02 07sS02
Q-Value Q4 Q4 Q3-4 Q3-4
WEFD Class A A A A
WED Status Good Good Moderate Moderate
Dissolved O2 % 96.5 99.4 106.3 105.7
Dissolved O2 mg/l 10.95 11.25 12.02 11.97
pH. 8.35 8.30 8.29 8.28
Conductivity 767 772 771 785
Turbidity NTU 1.0 1.0 1.6 0.3
Temperature 10.10 10.40 10.30 10.30
Figure Ref. Figure A2.2
Figure A2.2 Figure A2.2 Image CError! R Figure A2.2
Image A Image B eference source Image D
not found.
Table A2.2: Salmon/Lamprey Habitat Suitability Results
Salmon suitabilit
! Y1a B C
sites
Date surveyed 14 Oct. 2020 14 Oct. 2020 14 Oct. 2020
Rllvraltem e Bolandstown Cartenstown Graffanstown

River sub-basin

Stonyford_040

Stonyford_040

Deel (Raharney)_ 030

growth along steep
drainage banks

growth with gradual
sloping drainage banks

River/Stream order 1st Order 1st Order 1st Order

EPA code 07B45 07C60 07G10

Salmon suitability No No No

Substrate Silty, Sandy, Fine Sandy Silty, Sandy Fine
Description Abundant vegetation Abundant vegetation Abundant vegetation

growth along steep
drainage banks

upstream. with rich grass growth. upstream.
Livestock crossing further | Very little flow
downstream. movements due to
Nutrient enrichment drainage being blocked
by illegal dumping.
Anthropogenic Agriculture, Forestry lllegal dumping, Forestry, | Agriculture
impacts Road infrastructure
Flow Slow Slow Slow
Figure Ref. Figure A2.2 Figure A2.2 Figure A2.2
Image E Image F Image G

101




NIS: Bracklyn Wind Farm N
September 2021 (v) WOQOO d FoOw

References

Kennedy G.J.A. (1984) Evaluation of techniques for classifying habitats for juvenile salmon
(Salmo salar L.) Proceedings of the Atlantic Salmon trust workshop on stock enhancement.

O’Connor W. (2006) A survey of juvenile lamprey populations in the Boyne Catchment. Irish
Wildlife Manuals, No. 24 NPWS, DoEHLG, Dublin, Ireland.

O’Connor L. & Kennedy, R.J (2002). A comparison of catchment-based salmon habitat
survey techniques on three rivers in N. Ireland. Fisheries Management & Ecology, 9, 149-
161

NPWS (2014). Site Synopsis: River Boyne and River Blackwater SAC [Site Code: 00229].
National Park & Wildlife Service

Toner P., Bowman J., Clabby K., Lucey L., McGarrigle M., Concannon C., Clenaghan C.,
Cunningham P., Delaney J., O’'Boyle S., MacCarthaigh M., Craig M. & R. Quinn et al. (2005)
Water Quality in Ireland 2001-2003. EPA — Environmental Protection Agency, Johnstown
Castle, Co. Wexford

102



NIS: Bracklyn Wind Farm N
September 2021 (v) WOQOO d FoOw

APPENDIX 3: ORNITHOLOGICAL STUDY AREA & SURVEY EFFORT

List of Figures

Figure A3.1: Viewshed at 20m above ground level — Vantage point L..........ccccccvvveeeeeeiiiiiiiieeneeeeeenns 105
Figure A3.2: Viewshed at 20m above ground level — Vantage point 2..........ccccccoviiieiiiiie e, 106
Figure A3.3: Viewshed at 20m above ground level — Vantage point 3..........cccccoviiiieiiiiiie e 107
Figure A3.4: Viewshed at 20m above ground level — Vantage point 4..........cccccooviiiieiiiiiie e, 108
Figure A3.5: Wintering waterbird sites in the vicinity of Bracklyn Wind Farm.............cccccoceeeiiiieennnn 116

List of Tables

Table A3.1: Vantage (VP) point locations at Bracklyn, Co. Westmeath ...........ccccccovviiiiiiieee i, 104
Table A3.2: Vantage point survey effort — Non-breeding season 2018-19........cccccevvviviiiireeeeeiininnnn, 109
Table A3.3: Vantage point survey effort — Breeding season 2019 ..........ccociieeiiieeiiiniiiiiineee e 110
Table A3.4: Vantage point survey effort - Non-breeding season 2019-20 .........ccccovvcvvieereeeeeiiicinnnen 112
Table A3.5: Vantage point survey effort — Breeding s€ason 2020 ...........ccccuveeeieieeeiiiiiiiiieeee e 113
Table A3 6: Walkover survey effOrt...........oooiiiiiii 117
Table A3.7: Breeding raptor survey effort ..., 117
Table A3.8: Winter waterbirds survey effort..........ooovvvviiii 117
Table A3.9: Hen harrier survey effort...........ooooiiiiiii 118

103



NIS: Bracklyn Wind Farm
September 2021

A
{) woodrow

Table A3.1: Vantage (VP) point locations at Bracklyn, Co. Westmeath

V Irish gri .
Pzinr:f‘ge rgferg:cde Lat. Long. X (ITM) | Y (1ITM) | Details
On area of re-
vegetated raised
VP 1 NSS%Z’? 53.557263 | -7.074359 | 661330 | 756770 | bog orientated to N
covering T3, T4,
T5, T11
On edge of
remnant of raised
VP 2 N523§§4 53.570543 | -7.045391 | 663229 | 758273 | bog orientated to
NE covering T7,
T10, T11
On farm track,
N 60537 orientated to SSW
VP 3 57999 53.568606 | -7.086900 | 660482 | 758021 | covering T3, T4,
T5,T7, T10, T11
High point in cereal
VP 4 N 60465 i field, orientated to
58605 53.574060 | -7.087866 | 660411 | 758628 ENE covering T1,
T2,T3,T6, T7
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Figure A3.1: Viewshed at 20m above ground level — Vantage point 1
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Figure A3.2: Viewshed at 20m above ground level — Vantage point 2
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Figure A3.3: Viewshed at 20m above ground level — Vantage point 3
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Figure A3.4: Viewshed at 20m above ground level — Vantage point 4
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Table A3.2: Vantage point survey effort — Non-breeding season 2018-19

A
{) woodrow

VP | Date Duration | Start Target Surveyor | Wind | Wind | Vis. Cloud Temp. | Ground Rain Disturbance Factors
(hr) Time | Sp Force | Dir. (oktas) | (C) Cond. factors affect vis
1 25/10/2018 | 3.00 1045 K KW 3 w good 8 10 dry none none none
1 13/11/2018 | 3.00 1215 No target sp. KW 2 SSE good 5 8 damp none none none
1 26/11/2018 | 3.00 1330 K KW 1 E good 2-4 7 wet none none none
1 01/12/2018 | 3.00 1000 SN, T MT 1 w poor 8 10 wet none none fog
1 05/12/2018 | 3.00 1000 (ML, K before KW 1 SW poor 8 10-13 wet none none low cloud, mist, fog
start) SN heard
from VP
1 13/12/2018 | 3.00 930 K KOC 2-3 SE good 8 5 none light rain peat harvesting and none
train noise
1 08/01/2019 | 3.00 930 K, PE KOC 1 NW good 2-6 8 none none some machinery noise, none
also a toy plane noise
1 25/01/2019 | 3.00 1130 No target sp. HPD 3 w good- 8 10 dry a few light showers | none light showers/ misty
mod rains occasionally
1 08/02/2019 | 3.00 1030 No target sp. HPD 5-6 w mod 8 8 damp heavy showers none rain heavy at times, mod
visibility
1 19/02/2019 | 3.00 1115 BZ, SN KW 1 S good 8 10-11 wet showers none showers
1 19/02/2019 | 3.00 1415 K KW 1 S good 8 10-11 none none none none
1 15/03/2019 | 3.00 1045 No target sp. KW 4-6 w good 5-7 8 wet showers none none
2 25/10/2018 | 3.00 1430 BZ, SN KW 3-4 w good 7 10 dry none none slight glare in SW
2 13/11/2018 | 3.00 830 SH KW 2 SSE good 6 8 damp none none none
2 27/11/2018 | 3.00 1000 Bz KW 1-3 SE-S- mod 6-8 8 wet bog showers road works on road rain and low cloud
SwW parallel to VP and
plantation
2 01/12/2018 | 3.00 1345 SN, T KW 1 w mod 8 10 wet bog none none low cloud
2 05/12/2018 | 2.50 1400 Bz KW 1 SW poor 8 12-14 wet none none fog, low cloud
2 13/12/2018 | 3.50 1240 CA, K KOC 2-3 SE good 8 6 wet none none none
2 08/01/2019 | 3.00 1310 K, GP KOC 2 NW good 6-7 8 none none farm machinery noise none
2 25/01/2019 | 3.00 1134 K MT 3 w good 8 9 wet/damp | passing bands of shooting, model craft none
light misty drizzle flying 1235-1252
2 28/01/2019 | 3.00 1030 Bz, GI, K MT 2 w good 1-3 8 wet bog none none none
2 08/02/2019 | 3.00 1030 SH KW 4-5 SW good 4-8 7-8 wet bog showers none none
2 21/02/2019 | 3.00 1030 BZ, GP, K KOC 4 S good 7-8 12 none none none none
2 07/03/2019 | 3.00 1410 K, MA KOC 4-3 NW good 1-4 7 none none none none
3 14/11/2018 | 2.25 1415 K KW 4 SSW good- 8 12 damp none none low cloud
mod
3 26/11/2018 | 3.00 945 Bz, SH KW 1 E good 1 3-7 wet none none brief glare east 1115-
1130
3 07/12/2018 | 3.00 1200 BZ, ET, K, MA, | KOC 4-6 SW good 2 7 none none none none
SH
3 17/12/2018 | 3.00 1000 Bz, Gl KOC 3-4 S good 8 5-9 wet showers none none
3 21/12/2018 | 3.00 908 Bz MT 1-2 SW mod 8 5-6 damp prolonged spells of | none low cloud, misty drizzle,
misty drizzle light mist
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NIS: Bracklyn Wind Farm

September 2021

A
{) woodrow

VP | Date Duration | Start | Target Surveyor | Wind | Wind | Vis. Cloud Temp. | Ground Rain Disturbance Factors
(hr) Time | Sp Force | Dir. (oktas) | (C) Cond. factors affect vis
3 03/01/2019 | 3.00 1250 CA K, M KOC 1-3 S-SE good 8 7 none none none none
3 17/01/2019 | 3.00 1330 BZ, SH KW 1 WSw good 8 5-6 wet none none none
3 23/01/2019 | 3.00 1335 BZ, ML CL 2 NW good 8 dry some drizzle none none
3 28/01/2019 | 3.00 1400 Bz, K KW 2-3 NW good 3-8 6-7 wet showers none none
3 04/02/2019 | 3.00 1350 BZ, K, SH KOC 3-1 w good 1-4 8 none none none none
3 21/02/2019 | 2.00 1355 BZ, K, MA KOC 4 S good 3-6 12 none none none none
3 26/02/2019 | 3.00 1130 Bz, K, SH KW 1-2 SW good 1 13 wet none none glare to SW
3 08/03/2019 | 3.00 1145 Bz HPD 4-5 SW mod- 7-8 10 damp showers none misty/rain/showers -
poor throughout mod vis throughout
4 25/10/2018 | 3.00 1030 SH, WS HD 2-3 w good 8 12 dry none none none
4 25/10/2018 | 3.00 1415 BZ, SN HD 2 w good 8 12 dry none group in beet field (c.30 | none
people) from 1545-1615
4 14/11/2018 | 3.00 1045 Bz KW 4 SSwW mod 8 12 damp none none none
4 27/11/2018 | 3.00 1330 Bz, SH KW 3-2 SW good 34 10 none yes none low cloud, rain
4 07/12/2018 | 3.00 830 BZ, GP, SH, KOC 4-5 SW good 4 6 none short showers none none
WS
4 17/12/2018 | 3.00 1315 BZ KW 4-5 S good 8 9-10 wet none none none
4 21/12/2018 | 3.00 900 BZ, GP, SH HPD 2 SW good- 8 6 damp misty drizzle none mist and light drizzle
oor
4 03/01/2019 | 3.00 920 Bz, K, SH KOC 2-3 SE-S good 7-8 5-7 none none none none
4 23/01/2019 | 3.00 1022 Bz CL 2 NW good 8 3 none drizzle none none
4 04/02/2019 | 3.00 1020 BZ, GP, K, SH, | KOC 3 w good 4-7 7 none none none none
SN
4 21/02/2019 | 1.00 1550 BZ, GP, L, PE KOC 4 S good 5-8 11 none none none none
4 26/02/2019 | 3.00 1440 Bz KW 1-3 SW good 1 15 dry none model aeroplane none
4 07/03/2019 | 3.00 1040 Bz KOC 4-5 NW good 3-7 6 none showers none none
Table A3.3: Vantage point survey effort — Breeding season 2019
VP | Date Duration | Start Target Surveyor | Wind | Wind | Vis. Cloud Temp. | Ground Rain Disturbance Factors
(hr) Time | Sp Force | Dir. (oktas) | (C) Cond. factors affect vis
1 19/03/2019 | 3.00 1230 Bz, K HPD 3-4 w good 7-8 14 dry light showers, model aeroplane 1400- none
mostly dry 1430
1 25/03/2019 | 2.00 1000 BZ, MA, SN KW 1 N good 5-7 10-12 wet bog none none none
1 22/04/2019 | 4.00 1445 Bz KW 1-4 SE good 2-7 19-21 dry none none none
1 23/04/2019 | 2.00 1445 K CL 3-4 E good 0-1 15 none none BNM trains 1530-1545 haze- but good vis
1 08/05/2019 | 3.00 900 MA KW 4 NE good 8 9-10 wet light showers walker none
1 21/05/2019 | 4.00 1000 BZ KW 1 w good 3-6 18 none none none none
1 04/06/2019 | 3.00 1630 Bz KW 1-2 NE good 8 11-12 wet persistent showers | none none
1 21/06/2019 | 3.00 1630 Bz DM 2 SW good 7-6 15 none none none none
1 04/07/2019 | 3.00 730 BZ, SH DM 2 S-SW good 2-4 10-17 none none none none
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NIS: Bracklyn Wind Farm

September 2021

A
{) woodrow

VP | Date Duration | Start | Target Surveyor | Wind | Wind | Vis. Cloud Temp. | Ground Rain Disturbance Factors
(hr) Time | Sp Force | Dir. (oktas) | (©) Cond. factors affect vis
1 16/07/2019 | 3.00 725 No target sp. DM 2 S-SW good 6-8 15 none light shower none none
1 14/08/2019 | 3.00 900 Bz, SH DM 1-3 SW-W | good- 7-8 16-17 none mostly dry, some none none
mod drizzle
1 26/08/2019 | 3.00 1400 Bz, K DM 2-3 SW good 1-3 20 none none none none
2 19/03/2019 | 3.00 1230 GP, JS, SN KW 2-3 WSWwW good- 5-8 10 wet none model aeroplane none
mod
2 25/03/2019 | 2.00 1230 SH, SN, MA KW 1 N good 7-8 11-14 wet none none none
2 16/04/2019 | 2.00 1100 Bz, GP KOC 3 SE good 8 7 wet some light drizzle none light mist
2 22/04/2019 | 2.00 1200 BZ KW 4 SE good 0-2 20-22 none none none none
2 23/04/2019 | 3.00 700 BZ, K, MA HD 2 E good- 7-6 12-14 dry/ damp | yes digger to NE of VP on none
mod road since 725
2 08/05/2019 | 3.00 1230 Bz, MA KW 4-5 NE good 8 10-11 wet light showers digger working on bog none
2 21/05/2019 | 3.00 1500 Bz KW 1-3 w good 5-7 17-18 none none model aeroplanes being | none
flown east of site
2 10/06/2019 | 3.00 1615 No target sp. KW 2-3 NE good 3-5 13-14 none none none none
2 27/06/2019 | 3.00 1645 H, K DM 6-5 E good 0 20-18 none none none none
2 10/07/2019 | 3.00 730 SH DM 3-4 SW good- 6-8 16-17 none drizzle none none
mod
2 25/07/2019 | 3.00 800 Bz, K, SH DM 7-8 SE good 7-8 18-21 none none none none
2 16/08/2019 | 3.00 1230 BZ, K, SH DM 4 SW good 4-7 21-19 none none none none
2 27/08/2019 | 3.00 1230 No target sp. DM 8 S good 8 19 none mostly dry, 1 none none
shower
3 19/03/2019 | 3.00 1600 L, SH, WS KW 3-4 WSW- | good 2-8 7-10 wet none none none
SW
3 25/03/2019 | 2.00 1440 L KW 1 NW good 8 12-13 dry none none none
3 16/04/2019 | 2.00 1545 Bz, K KOC 7 SE good 6-8 10 none none machinery noise some haze
3 23/04/2019 | 3.00 1045 BZ, GP, L, LI HD 2 E-ENE | good 5-8 11-13 dry light rain none none
3 16/05/2019 | 5.00 1400 Bz KW 2-3 SE good 8 15-18 dry none none none
3 24/05/2019 | 3.00 1430 BZ, K, Gulls KOC 2-3 NW good 7-8 16 none none none none
3 04/06/2019 | 3.00 1245 Bz KW 1 ENE good- 8 11-12 wet showers, persistent | none none
mod
3 27/06/2019 | 3.00 1315 Bz, K DM 6 E good 1-2 19-20 none none none none
3 10/07/2019 | 3.00 1145 BH, LB, SH DM 3-2 SW good 7-8 18-21 none none none none
3 25/07/2019 | 3.00 1135 No target sp. DM 8-7 SE-S good- 7-8 21-20 none mostly dry, light none none
mod shower
3 16/08/2019 | 3.00 900 Bz, K, SH DM 4 SW good 5-8 15-20 none mostly dry - none none
passing showers
3 29/08/2019 | 3.00 1230 Bz, K DM 6-7 SW good 6-7 14 none mostly dry, 1 none none
shower
4 19/03/2019 | 3.00 1600 H, WS HPD 4 w good 3-7 12 dry none none none
4 25/03/2019 | 2.00 1645 SN KW 1 NW good 8 10-11 dry none tractor spreading none
fertiliser
4 16/04/2019 | 2.00 1325 Bz KOC 2-3 SE good 8 8 wet none none none
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NIS: Bracklyn Wind Farm
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A
{) woodrow

VP | Date Duration | Start | Target Surveyor | Wind | Wind | Vis. Cloud Temp. | Ground Rain Disturbance Factors
(hr) Time | Sp Force | Dir. (oktas) | (©) Cond. factors affect vis
4 23/04/2019 | 3.00 1015 Bz, GP, L CL 3 NE good- 8 10 dry slight drizzle none haze, slightly misty
mod drizzle
4 16/05/2019 | 3.00 1400 Bz, K HPD 3 E good 8 14 dry none none none
4 16/05/2019 | 2.00 1700 Bz, K HPD 3 E good 8 14 dry none none none
4 24/05/2019 | 3.00 1100 BZ, K KOC 1-3 NW good 8 17 none none none none
4 10/06/2019 | 3.00 1300 Bz KW 1-3 NE good 4-6 13-14 none showers none none
4 27/06/2019 | 3.00 945 Bz DM 6 E good 1-2 17-19 none none none none
4 04/07/2019 3.00 1115 Bz DM 3 '\ good 5-7 19-20 none none none none
4 16/07/2019 3.00 1115 Bz, SH DM 2-3 SwW good 5-7 18-21 none none none none
4 14/08/2019 | 3.00 1245 BZ, SH DM 2-3 w good 5-7 19-20 none none none none
4 27/08/2019 | 3.00 850 Bz, SH DM 5-8 S good 5-8 14-19 none none none none
Table A3.4: Vantage point survey effort - Non-breeding season 2019-20
VP | Date Duration | Start | Target Surveyor | Wind | Wind | Vis. Cloud Temp. | Ground Rain Disturbance Factors
(hr) Time | Sp Force | Dir. (oktas) | (C) Cond. factors affect vis
1 01/10/2019 | 3.00 915 BZ, GP, K, MA, | DM 3-4 N good 8 11 none none none none
SN
1 14/10/2019 | 3.00 1600 SN DM 3-2 SE good 7-8 13-12 none light showers none none
most of day
1 29/10/2019 | 3.00 830 GP, K DM 3 E good 1-2 7-10 none none none none
1 14/11/2019 | 3.00 845 SH, SN DM 4 N good 1-2 3-6 none none none none
1 27/11/2019 | 3.00 845 SN DM 2 NE-N good 6-8 8-9 none light rain for 30 BNM machine passed none
mins through
1 11/12/2019 | 3.00 815 BZ, MS, SN DM 3 SW good 1-3 3-4 none none none none
1 20/12/2019 | 3.00 815 SN DM 2 SW mod 8 3-4 none none none fog
1 09/01/2020 | 3.00 845 SN, T DM 1 N-NW good 7-8 2-3 none none none none
1 24/01/2020 | 3.00 915 T DM 2-3 SW good 7-8 6-7 none none none none
1 13/02/2020 | 3.00 845 GP, MA, SH, DM 3-4 NwW good 5-7 4-7 none none none none
SN, T
1 25/02/2020 | 3.00 900 Bz, K DM 3-4 W good 3-7 3-4 none none none none
1 09/03/2020 | 3.00 845 MA, T DM 3-4 SW-S good- 8 5-6 none some rain none rain
mod
2 02/10/2019 | 3.00 845 SN DM 2 NW-N good 4-6 7-10 none none none none
2 16/10/2019 | 3.00 800 ML DM 2-3 SW good 0 7-9 none none none none
2 30/10/2019 | 3.00 845 Bz, GP, PE, SH | DM 4 E good 3-5 8-10 none none none none
2 15/11/2019 | 3.00 1230 Bz, CA, K, WG DM 4-3 N good 0-3 6-7 none none none none
2 28/11/2019 | 3.00 830 BZ, SN DM 2-1 NwW good 4-7 5-7 none none none none
2 13/12/2019 | 3.00 845 K, SN DM 4-5 W good 4-6 6-7 none none none none
2 23/12/2019 | 3.00 815 BZ, SH, SN, DM 3-4 W-SW | good 1-4 6-7 none none none none
WS
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NIS: Bracklyn Wind Farm

September 2021

A
{) woodrow

VP | Date Duration | Start | Target Surveyor | Wind | Wind | Vis. Cloud Temp. | Ground Rain Disturbance Factors
(hr) Time | Sp Force | Dir. (oktas) | (©) Cond. factors affect vis
2 10/01/2020 | 3.00 900 LB, SN DM 2-3 S good 3-4 1-5 none none none none
2 27/01/2020 | 3.00 945 No target sp. DM 2-3 S good 2-4 2-5 none none none none
2 14/02/2020 | 3.00 1330 BZ, GP DM 3-4 SW good 4-7 11-9 none none none none
2 26/02/2020 | 3.00 900 MA, SN DM 3-4 W good 4-7 2-5 none 1 shower none none
2 10/03/2020 | 3.00 945 BZ, MA, SN DM 5 W good 6-8 11 none 1 shower none None
3 02/10/2019 | 3.00 1215 K, WG DM 2 w good 6-7 11-12 none none none none
3 16/10/2019 | 3.00 1130 Bz, K, MA, SH DM 3 SW good 0-3 11-13 none none none none
3 30/10/2019 | 3.00 1215 Bz, GP DM 4 E good 5-7 10 none none none none
3 15/11/2019 | 3.00 845 Bz, GP, K DM 3 N good 0-2 3-6 none none none none
3 28/11/2019 | 3.00 1200 Bz DM 1-2 N-NE good 7-8 7-8 none light showers none none
3 13/12/2019 | 3.00 1215 BH DM 4 w good 2-5 7-6 none light shower none none
3 23/12/2019 3.00 1145 Bz, GP DM 3 SW good 2-3 7-8 none none none none
3 10/01/2020 | 3.00 1230 Bz, GP DM 3-4 S good 4-7 5-7 none none none none
3 27/01/2020 | 3.00 1315 GP DM 3-4 S good 5-8 5-4 none 2 showers none none
3 14/02/2020 | 3.00 1000 Bz DM 4-5 SW good- 4-8 9-10 none 1 shower none rain shower
mod
3 26/02/2020 | 3.00 1230 Bz, GP, K DM 4 W good 4-5 6-5 none none none none
3 10/03/2020 | 3.00 1315 Bz, MA DM 5-4 w good 6-7 11-9 none 1 shower none None
4 29/10/2019 3.00 1200 Bz, GP, K DM 4 E good 2-3 9-10 none none none none
4 01/10/2019 | 3.00 1245 BZ, GP DM 4 w good 8-6 10 none none none none
4 14/10/2019 3.00 1230 BZ, SH DM 3 SE good 8-6 13 none none none none
4 14/11/2019 | 3.00 1215 GP DM 4 N good 1-2 6 none none none none
4 27/11/2019 | 3.00 1215 BZ, SH DM 2 N-NE good 7-6 9 none none none none
4 11/12/2019 | 3.00 1145 BZ DM 4 W good 1-2 5 none none none none
4 20/12/2019 | 3.00 1145 SN DM 2 SW mod 8 4 none none none fog
4 09/01/2020 | 3.00 1215 GP, SN DM 1-2 NE-N good 6-7 3-5 none none none none
4 24/01/2020 | 3.00 1245 Bz, K DM 2-3 SW good 8 7-8 none none none none
4 13/02/2020 | 3.00 1215 Bz, K DM 3 NwW good 6-8 7-9 none none none none
4 25/02/2020 | 3.00 1230 Bz, SH DM 3-4 w good 5-7 4 none light showers none none
4 09/03/2020 | 3.00 1215 No target sp. DM 4-3 S-SW good- 8 6-7 none Rain none rain
mod
Table A3.5: Vantage point survey effort — Breeding season 2020
VP | Date Duration | Start Target Surveyor | Wind | Wind | Vis. Cloud Temp. | Ground Rain Disturbance Factors
(hr) Time | Sp Force | Dir. (oktas) | (C) Cond. factors affect vis
1 20/03/2020 | 3.00 1530 BO, BZ, K JK 3 NE good 5-6 8 Wet None none none
1 21/04/2020 | 3.00 945 BZ DM 4 E good 1-2 11-13 none none none none
1 27/04/2020 | 3.00 830 BZ, H, MA, SH, | DM 2 N good 2-3 8-12 none none none none
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A
{) woodrow

VP | Date Duration | Start | Target Surveyor | Wind | Wind | Vis. Cloud Temp. | Ground Rain Disturbance Factors
(hr) Time | Sp Force | Dir. (oktas) | (©) Cond. factors affect vis
1 05/05/2020 | 3.00 815 BZ, K, MA DM 4 E good 4-7 8-11 none none none none
1 21/05/2020 | 3.00 800 Bz, K DM 2-3 W-NW | good 3 11-15 none none none none
1 09/06/2020 | 3.00 1700 Bz, K DM 1 w good 7-8 13 none none none none
1 22/06/2020 | 3.00 1145 K, SN DM 4-5 S good 8 18-20 none none none none
1 17/07/2020 | 3.00 1230 No target sp. DM 4 SW good 8 18 none light showers none none
1 28/07/2020 | 3.00 1200 Bz DM 4-3 w good 6-7 15-16 none none none none
1 10/08/2020 | 3.00 1530 No target sp. DM 2 NE good 7-8 18-17 none none none none
1 17/08/2020 | 3.00 800 K, PE DM 3 NE good- 8 15-17 none light rain at start none drizzle
mod
1 24/08/2020 | 3.00 1500 H, K DM 2 SE good 7-8 17 none dry with 1 shower none none
2 20/03/2020 | 3.00 1000 Bz JK 6 E good- 5-6 8 Wet none none None
mod
2 22/04/2020 | 3.00 830 BZ, MA, SH DM 3-5 NE good 4-7 9-12 none none none none
2 28/04/2020 | 3.00 830 BZ, MA, SN DM 1-2 NE good 2-5 9-12 none none none none
2 06/05/2020 | 3.00 800 Bz, K DM 2-3 SE good 1 9-14 none none none none
2 29/05/2020 | 3.00 1000 BZ, SH KOC 4-5 SE-S good- 4-5 22 dry none fire brigade putting off heat haze
mod some few small flames
of fire on the bog near
road
2 10/06/2020 | 3.00 1700 BZ, H, SH DM 2 NwW good 7-8 12-10 none light showers none none
2 24/06/2020 | 3.00 1630 No target sp. DM 1-2 NW good 8 19-18 none none none none
2 20/07/2020 | 3.00 830 Bz, K DM 2 NW good 1-4 12-14 none none none none
2 29/07/2020 | 3.00 800 BZ, GE, K DM 1-2 SW good 7-8 12-15 none none none none
2 07/08/2020 | 3.00 1600 GE, K DM 3 w good 5-7 21-19 none none Large model airplane 1% | none
quarter hour
2 14/08/2020 | 3.00 830 No target sp. DM 3 NE good 7-8 17-19 none none none none
2 21/08/2020 | 3.00 1245 BZ, LB DM 5-6 SW good 5-7 18-17 none light showers none none
3 27/03/2020 | 3.00 1000 Bz JK 3 NE good 5-6 10 Dry None None None
3 22/04/2020 | 3.00 1200 BZ, SH DM 3 NE good 3-4 14 none none none none
3 28/04/2020 | 3.00 1200 Bz DM 2 NE good 3-7 13-14 none none none none
3 06/05/2020 | 3.00 1130 Bz, K DM 3-5 SE good 1 14-16 none none none none
3 27/05/2020 | 3.00 1300 Bz DM 1 SW-W | good 2-3 20-21 none none none none
3 10/06/2020 | 3.00 1330 BZ, K, LB DM 3 NwW good 7-8 12 none 1 light shower none none
3 24/06/2020 | 3.00 1300 BZ, K DM 1 SW- good 7-8 19 none none none none
NW-N
3 20/07/2020 | 3.00 1200 Bz DM 2 NwW good 1-4 12-14 none none none none
3 29/07/2020 | 3.00 1130 BZ DM 2 SW-S good 8 16 none none none none
3 07/08/2020 | 3.00 1230 Bz DM 3 SW good 5-7 21 none 1 shower none none
3 14/08/2020 | 3.00 1200 BZ, H DM 3 NE good 8 20-22 none none none none
3 21/08/2020 | 3.00 915 H, K DM 5-6 SW good 7-8 15-17 none light showers none none
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NIS: Bracklyn Wind Farm
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A
{) woodrow

VP | Date Duration | Start | Target Surveyor | Wind | Wind | Vis. Cloud Temp. | Ground Rain Disturbance Factors
(hr) Time | Sp Force | Dir. (oktas) | (©) Cond. factors affect vis

4 27/03/2020 | 3.00 1330 Bz, SH JK 3 NE good 5-6 13 Dry None None None

4 21/04/2020 | 3.00 1315 Bz DM 4 E good 0-1 13-14 none none none none

4 27/04/2020 | 3.00 1200 BZ, K, SH DM 1 NE good 3-5 12 none none none none

4 05/05/2020 | 3.00 1145 Bz, LB DM 4 E good 2-3 12-14 none none none none

4 21/05/2020 | 3.00 1145 Bz, K DM 1-2 SW-S- | good 4-6 16-18 none none none none

SE

4 09/06/2020 | 3.00 1330 Bz, K DM 2 SW good 8 14-13 none 1 light shower none none

4 22/06/2020 | 3.00 815 BZ, LB DM 4-5 S good 7-8 13-17 none light showers none none

4 17/07/2020 | 3.00 900 BZ, LB DM 3-4 SW good 8 16-18 none light showers none none

4 28/07/2020 | 3.00 830 Bz, K DM 3-4 NW good 4-6 12-14 none light showers none none

4 10/08/2020 | 3.00 1200 BZ, H, K DM 2 NE good 8 19-17 none light showers none none

4 17/08/2020 | 3.00 1130 BZ, K DM 2-3 NE good- 8 17-16 none rain for hour none rain

mod
4 24/08/2020 | 3.00 1130 BZ, SH DM 2 E-SE good 6-7 16-17 none none none none
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NIS: Bracklyn Wind Farm N
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Table A3 6: Walkover survey effort

Season | Date Duration Start Surveyor | Wind Wind Cloud Temp. | Rain
time Force | Dir. (oktas) | (©)
1 21/12/2018 | 4.00 1230 MT 2 w 2-6 6-9 light showers
1 21/12/2018 | 4.00 1230 HPD 2 w 2-6 6-9 light showers
1 07/01/2019 | 5.75 1130 KW 3 w 35 8-11 light shower
1 25/01/2019 | 2.00 1430 MT 3 w 7 10 none
1 25/01/2019 | 2.00 1430 HPD 3 w 7 10 none
1 08/03/2019 | 6.00 930 KW 3 w 5-6 8-10 shower
1 08/03/2019 | 6.00 930 HPD 3 w 5-6 8-10 shower
2 17/04/2019 | 6.00 1300 HD 2-3 E 7-8 8-13 none
2 17/04/2019 | 6.00 1300 HPD 2-3 E 7-8 8-13 none
3 18/02/2020 | 4.00 1000 DM 4 SW 6-7 5-6 showers
3 11/03/2020 | 6.00 900 DM 4 SW 6-8 7-8 light shower
4 08/05/2020 | 6.00 1230 DM 1-2 SW 4-7 18-19 none
4 26/06/2020 | 6.50 1015 DM 2-4 S 6-8 17-20 none
4 30/07/2020 | 6.00 1200 KW 3 S 7 17-20 none
5 22/12/2020 | 6.00 930 DM 1 SE 5-7 1-4 none
5 10/02/2021 | 6.00 1000 DM 3 E 3-7 2-3 light shower

Table A3.7: Breeding raptor survey effort

Season | Date Duration Start Surveyor | Wind Wind Cloud | Temp. Rain
time Force Dir. (oktas) | (C)
2 05/06/2019 | 6.50 745 KOC 2-3 w 8 11 light rain
2 09/06/2019 | 6.00 1000 KW 1-2 SW 5-8 13-16 none
2 24/06/2019 | 6.00 930 KW 1-2 E 1-2 16-20 none
2 08/07/2019 | 6.00 1215 KW 0 NA 8 20 none
4 20/03/2020 | 6.00 920 KW 3 NE 3 7 none
4 23/03/2020 | 6.00 1030 KW 2 SSE 5 9 none
4 27/04/2020 | 6.00 1020 KW 1 NE 3 10 none
4 24/05/2020 | 6.67 1010 KOC 3 w 1-7 17-23 none
4 27/05/2020 | 3.50 1630 DM 1-2 N 4-5 17-20 none
4 29/05/2020 | 2.00 1330 KOC 4 SE 4-5 25 none
4 16/07/2020 | 6.00 915 DM 3 W 5-8 16-20 none
4 31/07/2020 | 6.00 810 KW 2 SW 8 17-20 showers

Table A3.8: Winter waterbirds survey effort

Season Date Surveyor | Wind Wind Cloud Temp. Rain
Force Dir. (oktas) | (C)

1 28/11/2018 KW 4 S 7-8 10-13 showers

1 07/01/2019 | KW 3 w 35 8-11 light shower

1 17/01/2019 KW 2 S 1-2 2-4 none

1 08/02/2019 KW 4-5 W 6-8 7-10 showers

1 08/02/2019 HPD 4-5 w 6-8 7-10 showers

1 15/03/2019 KW 3 W 7-8 8-11 showers

3 29/11/2019 | DM 2 E 1 2-5 none

3 30/12/2019 DM 2 S-SW 8 10 light drizzle

3 29/01/2020 DM 3-4 SW 7-8 4-9 light showers

5 19/10/2020 DM 4 S 8 12 light rain

5 04/11/2020 | DM 2 NW 6-8 9-10 none

5 11/12/2020 DM 2 SW-W 5-6 7-8 none

5 08/02/2021 DM 4 E 6 3 none

5 19/02/2021 DM 4-5 S 8 10-12 shower

5 15/03/2021 DM 3 W 6-7 12-13 none
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Table A3.9: Hen harrier survey effort

Season | Date Duration Start Surveyor | Sunset | Wind Wind Temp. Rain
time Force Dir. (©)
3 30/10/2019 | 2.25 1545 DM 1700 4-6 E 9 none
3 29/11/2019 | 2.00 1515 DM 1615 0-3 E 3-5 none
3 30/12/2019 | 2.00 1515 DM 1617 2 w 10 none
3 29/01/2020 | 2.75 1545 DM 1704 4 SwW 9 none
5 19/10/2020 | 2.00 1720 DM 1822 3-4 S 11-12 drizzle
5 17/11/2020 | 2.00 1515 DM 1616 1 E 35 none
5 09/12/2020 | 2.00 1510 DM 1609 4 SE 7 none
5 08/02/2021 | 2.00 1625 DM 1725 3 E 2 none
5 27/02/2021 | 2.00 1702 Cs 1802 0-3 S 8 none
5 15/03/2021 | 2.00 1730 DM 1832 2-3 w 11-12 none
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Table A4.1: Habitats associated with the proposed infrastructure and felling zones

A
{) woodrow

Linear features (m)

Areas of habitats (ha)

WN7 —

Footprint Area (ha)

_Habitattypes | Fwas¢ | wLi* | wL2* | BC1 BL3 FL8 GAL | GS2¢ | PB4 IWDl.' V\I’('ilg WD4 | WN1* WN7= | \wss
Fossitt (2000) code plantation older Non-Annex* | Annex|
Total length ithi 7
otal lengths/areas within | 3,05 1,065 | 7,772 82.98 4.33 019 | 68.89 1.65 0.48 21.78 472 | 57.68 6.99 521 0.199 3.45 258.52 (269.43)
redline boundary 10,703

Infrastructural elements — areas of habitat loss Area without linear habitat
For FW4 lengths given reflect locations directly affected by proposed development
For access tracks 5m allowance for track with 10m taken for WL1/2 intersections & 5m for watercourse crossing points (Overall area)
For grid route & cabling not associated with other infrastructure a 5m work corridor was applied
Site compound 0.393 0.393 (0.39)
Spoil storage areas (x2) 3.391 0.192 3.583 (3.58)
Access track 190 31 124 0.533 0.921 0.676 0.160 0.174 0.066 0.893 0.029 3.425 (3.60)
Grid route (from T10) 10 5 2'153T022 1180 | 0.004 | 0.020 0.009 0.104 0.037 4,660m
e 409 0.083 0.205 0.090 755m
other infrastructure)
Substation 0.380 1.175 1.555 (1.56)
TO1 - hardstand 1.032 1.032 (1.32)
TO2 - hardstand 21 0.720 0.013 0.733 (0.74)
TO3 - hardstand 30 31 0.950 0.034 0.013 0.997 (1.00)
TO04 - hardstand 78 69 0.302 0.403 0.705 (0.77)
TO5 - hardstand 32 104 0.510 0.522 1.032 (1.03)
TO6 - hardstand 0.035 0.249 0.744 1.029 (1.03)
TO7 - hardstand 85 141 0.009 0.033 0.708 0.750 (1.00)
T10 - hardstand 0.699 0.775 (0.78)
T11 - hardstand 0.077 0.923 1.000 (1.00)
Met. mast 0.024 0.024 (0.02)
Met. mast hardstand 0.122 0.003 0.125 (0.13)
MV switchgear room 0.037 0.037 (0.04)
Total habitat affected by 834m |  67m | 459m |  6.435 2078 | 0192| 3717| 0164 0.020 0.872 | 0446 | 5055| 0.009 0.114 0.000 | 0.765 19.652ha
infrastructural elements
% Habitat affected 6 6 6 8 48 100 5 10 4 4 9 9 0 2 0 22 7.5

120




NIS: Bracklyn Wind Farm N
September 2021 (v) woodrow

Area without linear habitat
Felling areas for substation, turbulence reduction buffers and bat feature buffers

(Overall area)

Linear features (m) Areas of habitats (ha)
Fossit't"?;(i)toaé)tgggz FW4* WL1* | wWL2* BC1 BL3 FL8 GAl GS2* PB4 plgﬁign \(’)\I’E;r . WD4 WN1* No\::izzn_ex* Avr\]/rl:gx_l* WS5 rootprint Area (e

Site entrance 66 56 0.117 0.117 (0.18)
Turnto T1 138 73 0.129 0.129 (0.17)
Grid route from T10 0.089 0.089 (0.09)
Substation felling 0.700 2.106 2.806 (2.81)
TO4 383 383 2.189 0.030 2.219 (2.46)
TO5 273 512 2.875 2.875 (3.55)
TO6 1.189 4.593 5.782 (5.85)
TO7 529 347 1.03 3.972 5.002 (5.33)
T10 1.445 2.447 3.892 (3.92)
T11 143 2.492 2.492 (2.49)
:e‘?lti;‘ghab“at alteration for 1,532 1,371 4.408 | 0700 | 16.314 | 0.000 1.534 0000 | 2447 | . 25401 (2087)
% Habitat affect by alteration 11 17 20 15 28.3 | Avoided 30 Avoided 71 10
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A
{) woodrow

Table A4.2: List of non-native species and occurrence in relation to proposed development

L. nitida/L. pileata

3. Not assessed

to be invasive, however where introduced can have a
negative impact locally — crowding out native species.
Risk of spreading during construction

Species Legal status of Risk of impact assessment Covered in Propagation pathway Occurrence within the site
as Invasive Alien | NBDC? & Invasive Species NRA Sources of information 2, 5 T Indicates widespread species where distribution was not mapped fully, as the project was not considered
Species _ |ASl Ireland3 guidance4 as posing a risk of spreading the species during construction works
Rhododendron Schedule 11l 2. Risk of high impact yes Wind dispersed seed and vegetative - suckering Two clumps of shrubs noted adjacent to grid connection route — considered beyond the
Rhododendron ponticum 3. Red listed zone of influence
Montbretia None 2. Not assessed yes Vegetative - spreading of corms. Risk of spreading Two small clumps identified along grid connection route
Crocosmia X crocosmiiflora 3. Amber listed during construction
Sycamore None 2. Risk of medium impact no Winged seeds T Throughout the site and along grid route, including older specimens in treelines and
Acer pseudoplatanus 3. Amber listed younger trees in plantations.
Beech None 2. Not accessed no Seed T Throughout the site and along grid route. Well represented in older growth woodland
Fagus sylvatica 3. Amber listed and treelines, where large older specimens were recorded.
Sitka spruce None 2. Risk of low impact no Seed - often ‘escaping’ from plantations into heath and | + Commercial plantations dominated by this species
Picea sitchensis 3. Amber listed bog land
Larch None 2. Not accessed no Seed - slow spreading T Only a very small proportion planted within the commercial plantations
Larix species 3. Not assessed
Leyand cypress None 2. Not accessed no Hybrid species — does not spread. Not considered to Noted at two locations along the grid connection route, including a road side hedge and
X Cuprocyparis leylandii 3. Not assessed be invasive, however where introduced can have a the other a bolted hedgerow around abandoned dwelling — considered beyond the
negative impact locally — crowding out native species zone of influence
Snowberry None 2. Risk of medium impact no Vegetative — suckering. Risk of spreading during Identified within several hedges along grid connection route and has also been planted
Symphoricarpos albus 3. Amber listed - uncertain risk construction within wind farm site as cover for game birds
Variegated yellow archangel None 2. Not assessed no Seed & vegetative - requiring just one stolon with pair Single patch located along grid connection route
Lamiastrum galeobdolon ssp. 3. Not accessed of leaves to propagate Risk of spreading during
argentatum construction
Evergreen Lonicera shrubs None 2. Not assessed no Transplanting of roots, cuttings & seed. Not considered | Identified within several hedges along grid connection route and has also been planted

within wind farm site as cover for game birds

1. Species listed under the Third Schedule of the European Communities (Birds and Habitats) Regulations 2011 as ‘non-native species subject to restrictions under Regulations 49’.
2. Impact status based on risk assessments for invasive species in Ireland (Kelly et al. 2013 & O’Flynn et al. 2014).
Kelly, J., O’Flynn, C., and Maguire, C. (2013). Risk analysis and prioritisation for invasive and non-native species in Ireland and Northern Ireland. A report prepared for the Northern Ireland Environment Agency and National Parks and
Wildlife Service as part of Invasive Species Ireland. Available online at: https://invasivespeciesireland.com/wp-content/uploads/2013/03/Risk-analysis-and-prioritization-29032012-FINAL.pdf

O’Flynn, C., Kelly, J. & Lysaght, L. (2014). Ireland’s invasive soecuies and non-native species — trends in introduction. National Biodiversity Data Centre Series No.2, Ireland. Available online at:

http://www.biodiversityireland.ie/wordpress/wp-content/uploads/Trends-Report-2013.pdf

3. Information from Invasive Species Ireland website: https://invasivespeciesireland.com/wp-content/uploads/wp-post-to-pdf-enhanced-cache/1/amber-list-recorded-species. pdf
4. National Roads Authority (2010). The Management of Noxious Weeds and Non-native Invasive Plant Species on National Roads. NRA. Dublin. Available online via: http://www.tii.ie/technical-services/environment/construction/
5. Stokes, K., O'Neill, K. & McDonald, R.A. (2004). Invasive species in Ireland. Unpublished report to Environment & Heritage Service and National Parks & Wildlife Service. Quercus, Queens University Belfast, Belfast.
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Figure A4.1: Habitat map (Fossitt, 2000) for proposed wind farm site
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Figure A4.2: Habitat map (Fossitt, 2000) showing linear habitats for proposed wind farm site




NIS: Bracklyn Wind Farm
September 2021

Legend

Site infrastructure

[ ] Application site - Redline boundary [§
|:| Lands made available
Habitats

WD1-SN

BL3

—T ED3

GA1

GA2

GS2
v/ /) PB4

WN1

WN7

3 @ woodrow

fi Uy - v ] L 11Qm BT, ’\‘ = ,.‘ A ) 1 - .
Souras: Esrl, Merer, GaoBys, Exrthsizr Gsographles, CNES/Albus DS, USDA, USGS, AsroGRID; IGN, and ihs IS
Ussr Communiy )

Figure A4.3: Habitat map (Fossitt, 2000) covering the grid connection route
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Figure A4.4: Habitat map (Fossitt, 2000) showing linear habitats along the grid connection route
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Figure A4.5:; Distribution of non-native species within the proposed wind farm site
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Figure A4.6: Distribution of non-native species along the grid connection route
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Table A5.1: Otter activity recorded at for proposed development
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Figure A6.1: All flight lines for Annex | birds of prey & barn owl (Oct-2018 to Aug-2020)
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Table A6.1: Birds of prey & barn owl

A
{) woodrow

Map reference Season Date Time | BTO Code | Label | No. of birds | Height (m) | Flight height range | Sex | Age | Behaviour
2 Non-breeding 2018-19 08/01/2019 1059 PE 2 1 40

3 Non-breeding 2018-19 03/01/2019 1336 ML 3 1 12

4 Non-breeding 2018-19 03/01/2019 1438 ML 4 1 10

5 Non-breeding 2018-19 23/01/2019 1515 ML 5 1 15 15

6 Non-breeding 2018-19 04/02/2019 1255 ML 6 1 10

7 Non-breeding 2018-19 21/02/2019 1559 PE 7 1 25

8 Non-breeding 2019-20 16/10/2019 950 ML 8 1 15 10-15 F Juv.

9 Non-breeding 2019-20 30/10/2019 1000 PE 9 1 75 50-75

10 Breeding 2020 20/03/2020 1824 BO 10 1 3 3-10 M AD Travelling
11 Breeding 2020 17/08/2020 940 PE 11 1 30 25-40 travelling
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Figure A6.2: Golden plover flight lines Year 1 (Oct-2018 to Apr-2019)
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Table A6.2: Golden plover flights

A
{) woodrow

Map reference Season Date Time | BTO Code | No. of birds | Height (m) Flight height range Sex | Age Behaviour
1 Non-breeding 2018-19 08/01/2019 1539 GP 140 100 80-100

2 Non-breeding 2018-19 08/01/2019 1548 GP 140 100 40-100

3 Non-breeding 2018-19 21/02/2019 1306 GP 400 150

4 Non-breeding 2018-19 07/12/2018 1018 GP 100 180

5 Non-breeding 2018-19 21/12/2018 1132 GP 1 60

6 Non-breeding 2018-19 04/02/2019 1057 GP 29 100

7 Non-breeding 2018-19 21/02/2019 1557 GP 7 80

8 Breeding 2019 19/03/2019 1312 GP 5 80

9 Breeding 2019 16/04/2019 1257 GP 200 70

10 Breeding 2019 23/04/2019 1046 GP 16 30

11 Breeding 2019 23/04/2019 1139 GP 24 40

12 Breeding 2019 23/04/2019 1142 GP 24 80

13 Breeding 2019 23/04/2019 1201 GP 22 30

14 Breeding 2019 23/04/2019 1140 GP 22 50 30-60

15 Non-breeding 2019-20 29/10/2019 1010 GP 55 150 150-175

16 Non-breeding 2019-20 13/02/2020 1023 GP 65 100 100-150 circling
17 Non-breeding 2019-20 30/10/2019 950 GP 1 100 100

18 Non-breeding 2019-20 14/02/2020 1520 GP 155 150 150-175 circling
19 Non-breeding 2019-20 14/02/2020 1555 GP 200 150 150-175 circling
20 Non-breeding 2019-20 10/10/2019 1320 GP 150 70 0-100

21 Non-breeding 2019-20 10/10/2019 1400 GP 35 70 0-100

22 Non-breeding 2019-20 10/10/2019 1410 GP 200 100 0-175

23 Non-breeding 2019-20 15/11/2019 1015 GP 9 75 75

24 Non-breeding 2019-20 23/12/2019 1225 GP 4 150 150-175 travelling
25 Non-breeding 2019-20 23/12/2019 1410 GP 11 50 0-100 circling
26 Non-breeding 2019-20 23/12/2019 1425 GP 26 90 0-175 circling
27 Non-breeding 2019-20 23/12/2019 1440 GP 12 90 0-175 circling
28 Non-breeding 2019-20 10/01/2020 1440 GP 2 75 0-75 travelling
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Map reference Season Date Time | BTO Code | No. of birds | Height (m) Flight height range Sex | Age Behaviour
29 Non-breeding 2019-20 10/01/2020 1455 GP 3 100 0-100 travelling
30 Non-breeding 2019-20 27/01/2020 1340 GP 130 100 0-175 circling
31 Non-breeding 2019-20 27/01/2020 1428 GP 31 100 10-200 circling
32 Non-breeding 2019-20 27/01/2020 1545 GP 5 100 0-100 circling
33 Non-breeding 2019-20 26/02/2020 1506 GP 5 100 0-100 circling
34 Non-breeding 2019-20 01/10/2019 1420 GP 1 170 >170

35 Non-breeding 2019-20 01/10/2019 1525 GP 12 150 150-175

36 Non-breeding 2019-20 29/10/2019 1230 GP 35 50 20-50

37 Non-breeding 2019-20 29/10/2019 1340 GP 100 100 50-150

38 Non-breeding 2019-20 14/11/2019 1245 GP 65 175 175

39 Non-breeding 2019-20 09/01/2020 1225 GP 6 100 100 travelling
40 Non-breeding 2019-20 09/01/2020 1340 GP 7 100 0-100 circling
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Figure A6.4: All geese & swan flights (Oct-2018 to Aug-2020)
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Table A6.3: Geese & swan flights

A
{) woodrow

Map reference Season Date Time | BTO Code | No. of birds | Height (m) Flight height range Sex | Age Behaviour
1 Non-breeding 2018-19 25/10/2018 1031 WS 2 40

2 Non-breeding 2018-19 25/10/2018 1031 ws 2 30

3 Non-breeding 2018-19 07/12/2018 840 WS 2 100

4 Breeding 2019 19/03/2019 1827 WS 7 10

5 Non-breeding 2019-20 11/12/2019 950 MS 1 75 75 travelling

6 Non-breeding 2019-20 15/11/2019 1308 WG 1 100 100

7 Non-breeding 2019-20 23/12/2019 850 WS 4 100 100 travelling

8 Non-breeding 2019-20 02/10/2019 1425 WG 42 175 >175

9 Non-breeding 2019-20 10/03/2020 1310 ws 1 0
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Figure A6.5: All lapwing flight lines (Oct-2018 to Aug-2020)
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Table A6.4: Lapwing flights

A
{) woodrow

Map reference Season Date Time | BTO Code | No. of birds | Height (m) Flight height range Sex | Age Behaviour
1 Non-breeding 2018-19 21/02/2019 1554 L 16 80

2 Breeding 2019 19/03/2019 1612 L 1 50

3 Breeding 2019 19/03/2019 1613 L 1 50

4 Breeding 2019 19/03/2019 1626 L 1 50

6 Breeding 2019 19/03/2019 1636 L 1 30

7 Breeding 2019 19/03/2019 1643 L 1 20

8 Breeding 2019 19/03/2019 1650 L 2 10

9 Breeding 2019 19/03/2019 1652 L 1 20

10 Breeding 2019 19/03/2019 1655 L 1 50

11 Breeding 2019 19/03/2019 1739 L 1 30

12 Breeding 2019 19/03/2019 1739 L 1 30

13 Breeding 2019 19/03/2019 1745 L 3 80

14 Breeding 2019 25/03/2019 1501 L 1 20

15 Breeding 2019 25/03/2019 1539 L 1 10

16 Breeding 2019 25/03/2019 1615 L 1 30

17 Breeding 2019 23/04/2019 1058 L 1 10

18 Breeding 2019 23/04/2019 1139 L 1 30

19 Breeding 2019 23/04/2019 1140 L 1 25 25
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Figure A6.6: All little egret, grey heron & cormorant flight lines (Oct-2018 to Aug-2020)
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Table A6.5: Little egret, grey heron & cormorant flights

A
{) woodrow

Map reference Season Date Time | BTO Code | No. of birds | Height (m) Flight height range Sex | Age Behaviour
1 Non-breeding 2018-19 13/12/2018 1519 CA 40

2 Non-breeding 2018-19 07/12/2018 1357 ET 1 50

3 Non-breeding 2018-19 03/01/2019 1324 CA 1 50

4 Breeding 2019 27/06/2019 1915 1 100

5 Breeding 2019 23/04/2019 1220 1 40

6 Breeding 2019 19/03/2019 1730 1 50

7 Non-breeding 2019-20 15/11/2019 1415 CA 2 75 75

8 Breeding 2020 27/04/2020 1000 H 1 100 100-150 travelling
9 Breeding 2020 10/06/2020 1928 H 1 25 0-25 travelling
10 Breeding 2020 10/06/2020 1936 H 1 25 0-25 travelling
11 Breeding 2020 14/08/2020 1230 H 1 50 25-50 travelling
12 Breeding 2020 21/08/2020 1140 H 1 50 5-50 travelling
13 Breeding 2020 10/08/2020 1230 H 1 50 50-75 travelling
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Figure A6.7: All snipe, jack snipe & green sandpiper flight lines (Oct-2018 to Aug-2020)
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Table A6.6: Snipe, jack snipe & green sandpiper flights

A
{) woodrow

Map reference Season Date Time | BTO Code | No. of birds | Height (m) Flight height range Sex | Age Behaviour
1 Non-breeding 2018-19 01/12/2018 958 SN 2 20

2 Non-breeding 2018-19 01/12/2018 959 SN 1 10

3 Non-breeding 2018-19 01/12/2018 1000 SN 1 15

4 Non-breeding 2018-19 25/01/2019 1125 SN 2 7

5 Non-breeding 2018-19 25/01/2019 1125 JS 1 7

6 Non-breeding 2018-19 25/01/2019 1130 SN 3 7

7 Non-breeding 2018-19 19/02/2019 1148 SN 9 30

8 Non-breeding 2018-19 19/02/2019 1149 SN 6 30

9 Non-breeding 2018-19 19/02/2019 1151 SN 5 20

10 Non-breeding 2018-19 19/02/2019 1151 SN 2 15

11 Non-breeding 2018-19 19/02/2019 1153 SN 1 15

12 Non-breeding 2018-19 25/10/2018 1701 SN 1 40

13 Non-breeding 2018-19 01/12/2018 1345 SN 1 40

14 Non-breeding 2018-19 01/12/2018 1345 SN 1 5

18 Non-breeding 2018-19 25/10/2018 1648 SN 1 5

19 Non-breeding 2018-19 04/02/2019 1144 SN 1 10

20 Breeding 2019 25/03/2019 1105 SN 1 30

21 Breeding 2019 25/03/2019 1202 SN 5 2

22 Breeding 2019 19/03/2019 1230 JS 1 2

23 Breeding 2019 19/03/2019 1530 SN 6 50

24 Breeding 2019 25/03/2019 1309 SN 2 1

25 Breeding 2019 25/03/2019 1512 SN 1 5

26 Breeding 2019 25/03/2019 1537 SN 1 50

27 Non-breeding 2019-20 01/10/2019 1210 SN 1 65 10-100
28 Non-breeding 2019-20 01/10/2019 1212 SN 1 100 100
29 Non-breeding 2019-20 14/10/2019 1900 SN 3 30 30
30 Non-breeding 2019-20 14/11/2019 1115 SN 1 20 0-20
31 Non-breeding 2019-20 14/11/2019 1120 SN 1 10 0-10
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A
{) woodrow

Map reference Season Date Time | BTO Code | No. of birds | Height (m) Flight height range Sex | Age Behaviour
32 Non-breeding 2019-20 27/11/2019 920 SN 2 20 5-20

33 Non-breeding 2019-20 27/11/2019 1110 SN 35 75 75

34 Non-breeding 2019-20 11/12/2019 935 SN 1 5 5 travelling
35 Non-breeding 2019-20 20/12/2019 830 SN 3 5 0-5

36 Non-breeding 2019-20 09/01/2020 855 SN 1 5 5 flying

37 Non-breeding 2019-20 13/02/2020 946 SN 2 100 0-175 travelling
38 Non-breeding 2019-20 02/10/2019 910 SN 7 100 100

39 Non-breeding 2019-20 02/10/2019 950 SN 2 100 100

40 Non-breeding 2019-20 28/11/2019 1125 SN 1 10 5-10

41 Non-breeding 2019-20 13/12/2019 1050 SN 1 5 0-5 flushed
42 Non-breeding 2019-20 23/12/2019 900 SN 2 25 0-50 flushed
43 Non-breeding 2019-20 10/01/2020 900 SN 1 5 0-5 travelling
44 Non-breeding 2019-20 26/02/2020 930 SN 1 5 0-5 travelling
45 Non-breeding 2019-20 10/03/2020 1007 SN 1 5 0-5 flying

46 Non-breeding 2019-20 20/12/2019 1345 SN 1 20 0-20 flushed
a7 Non-breeding 2019-20 09/01/2020 1440 SN 1 75 0-75 travelling
48 Breeding 2020 22/06/2020 1400 SN 1 chipping
49 Breeding 2020 28/04/2020 903 SN 1 75 50-75 drumming
50 Breeding 2020 29/07/2020 937 GE 1 25 0-25 travelling
51 Breeding 2020 07/08/2020 1600 GE 1 10 0-10 flying
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Figure A6.8: All mallard & teal flight lines (Oct-2018 to Aug-2020)
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Table A6.7: Mallard & teal flights

A
{) woodrow

Map reference Season Date Time | BTO Code | No. of birds | Height (m) Flight height range Sex Age Behaviour
1 Non-breeding 2018-19 01/12/2018 1200 T 2 25

2 Non-breeding 2018-19 01/12/2018 1448 T 2 30

3 Non-breeding 2018-19 07/03/2019 1653 MA 1 30

4 Non-breeding 2018-19 07/12/2018 1221 MA 2 30

5 Non-breeding 2018-19 21/02/2019 1429 MA 2 25

6 Breeding 2019 25/03/2019 1003 MA 1 10

7 Breeding 2019 25/03/2019 1114 MA 1 30

8 Breeding 2019 25/03/2019 1204 MA 2 2

9 Breeding 2019 08/05/2019 1006 MA 1 20

10 Breeding 2019 08/05/2019 1049 MA 2 10

11 Breeding 2019 25/03/2019 1401 MA 1 15

12 Breeding 2019 25/03/2019 1418 MA 3 30

13 Breeding 2019 23/04/2019 803 MA 3 30

14 Breeding 2019 23/04/2019 805 MA 3 40

15 Breeding 2019 23/04/2019 807 MA 4 30

16 Breeding 2019 23/04/2019 817 MA 1 15

17 Breeding 2019 08/05/2019 1503 MA 1 15

18 Non-breeding 2019-20 01/10/2019 950 MA 1 150 150-170

19 Non-breeding 2019-20 09/01/2020 1115 4 25 10-25 travelling
20 Non-breeding 2019-20 24/01/2020 1025 15 25 20-25 travelling
21 Non-breeding 2019-20 13/02/2020 925 MA 2 100 0-100 M+F circling
22 Non-breeding 2019-20 13/02/2020 1128 T 2 50 0-50 travelling
23 Non-breeding 2019-20 09/03/2020 1027 1 50 50-75 travelling
24 Non-breeding 2019-20 09/03/2020 1038 MA 1 50 0-50 travelling
25 Non-breeding 2019-20 09/03/2020 1121 MA 1 25 5-25 M travelling
26 Non-breeding 2019-20 26/02/2020 1032 MA 2 75 0-75 M+F travelling
27 Non-breeding 2019-20 10/03/2020 1024 MA 2 50 0-50 M+F travelling
28 Non-breeding 2019-20 10/03/2020 1031 MA 3 75 50-75 2M+F travelling
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{) woodrow

Map reference Season Date Time | BTO Code | No. of birds | Height (m) Flight height range Sex Age Behaviour
29 Non-breeding 2019-20 10/03/2020 1039 MA 1 75 0-75 M circling
30 Non-breeding 2019-20 10/03/2020 1126 MA 2 50 0-50 M+F travelling
31 Non-breeding 2019-20 16/10/2019 1140 MA 2 50 50

32 Non-breeding 2019-20 10/03/2020 1411 MA 2 50 0-50 M+F travelling
33 Non-breeding 2019-20 10/03/2020 1449 MA 2 50 50-75 M+F travelling
34 Breeding 2020 27/04/2020 847 MA 2 15 0-15 M+F travelling
35 Breeding 2020 27/04/2020 903 MA 1 10 0-10 M travelling
36 Breeding 2020 27/04/2020 933 MA 3 50 0-50 2M+F travelling
37 Breeding 2020 05/05/2020 817 MA 2 45 5-45 M+F travelling
38 Breeding 2020 05/05/2020 910 MA 3 30 20-30 2M+F travelling
39 Breeding 2020 05/05/2020 928 MA 2 60 20-60 M+F travelling
40 Breeding 2020 22/04/2020 835 MA 5 25 20-25 circling
41 Breeding 2020 22/04/2020 923 MA 4 50 20-50 travelling
42 Breeding 2020 22/04/2020 940 MA 2 25 20-50 M travelling
43 Breeding 2020 28/04/2020 847 MA 4 90 90-100 3M+F travelling
44 Breeding 2020 28/04/2020 924 MA 1 50 30-50 M travelling
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Figure A6.9: All gull flight lines (Oct-2018 to Aug-2020)
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Table A6.8: Gull flights

A
{) woodrow

Map reference Season Date Time | BTO Code | No. of birds | Height (m) Flight height range Sex | Age Behaviour
1 Breeding 2019 24/05/2019 1619 Gulls 3 60 50-70

2 Breeding 2019 10/07/2019 1145 BH 1 10 0-10

3 Breeding 2019 10/07/2019 1300 LB 2 175 >175

4 Non-breeding 2019-20 10/01/2020 1027 LB 1 75 75 Juv. travelling
5 Non-breeding 2019-20 13/12/2019 1405 BH 1 15 0-20 AD circling

6 Breeding 2020 21/08/2020 1309 LB 15 50 50-100 travelling
7 Breeding 2020 21/08/2020 1314 LB 7 50 50-100 travelling
8 Breeding 2020 10/06/2020 1550 LB 2 175 175-200 travelling
9 Breeding 2020 05/05/2020 1328 LB 1 75 50-75 AD travelling
10 Breeding 2020 22/06/2020 925 LB 1 100 25-100 AD travelling
11 Breeding 2020 17/07/2020 1158 LB 1 50 50-75 travelling

150




NIS: Bracklyn Wind Farm
September 2021

Figure A6.10: Lough Analla - closest whooper swan site to proposed development
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Figure A6.11: Wintering snipe, jack snipe & woodcock distribution based on walkover surveys
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Figure A6.12: Winter distribution of ducks & herons base on walkover surveys
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OVERVIEW

The Application is for a nine-turbine wind farm development proposed for Bracklyn, Co. Westmeath.

As shown in Appendix 3, flight data for selected target species was collected from four vantage points
(VPs) over two years. Appendix 3 also provides details of timings for VP watches and demonstrates
that the minimum requirement of 36 hours per VP per season was achieved across the two year,
amounting to a total of 578.25 hours of VP watch data. As listed by the survey effort tables in
Appendix 3, conducting of VP watches simultaneous by two surveyors was largely avoided over the
two-year study. Simultaneous VP watches were only undertaken on nine out of 96 survey days. When
simultaneous VP watches did occur, care was taken to ensure that the viewsheds of the VPs did not
overlap, i.e. watches from VP1 and VP3 were not undertaken at the same time to avoid overlap.
Therefore, no correction factor to account for simultaneous observer effort was required.

The flight risk volume applied in this analysis is based on a buffer extending 500 m from turbine towers
(as shown on the flight line maps in Appendix 6), which equates to area of 450.43 ha. The Collision
Risk Modelling (CRM) applies a worst-case scenario with a rotor swept area spanning from 20 to

185 m, which accounts for the proposed hub height of 104 m and a blade diameter of 162 m of the
Vestas V162 specified.

CRM was undertaken for those target species with > 200 flight seconds occurring with the potential
collision risk zone (CRZ) over the two years (i.e. at collision risk height and within the turbine envelope
=500 m turbine buffer). CRMs were run for nine species, including:

e Greenland white-fronted goose 18,900 flight seconds in CRZ
e Mallard 1,843 flight seconds in CRZ
e Sparrowhawk 2,480 flight seconds in CRZ
e Buzzard 53,033 flight seconds in CRZ
o Kestrel 15,751 flight seconds in CRZ
e Lapwing 9,642 flight seconds in CRZ
e Golden plover 1,341,077 flight seconds in CRZ
e Snipe 1,689 flight seconds in CRZ
e Lesser black-backed gull 6,100 flight seconds in CRZ
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COLLISION RISK MODEL - APPROACH

The collision risk analysis was undertaken using the Scottish Natural Heritage (SNH) model and
guidelines!4148149 hased on Band et al. (2007)**°.. The SNH model uses two approaches for different
situations. The first approach is for birds that take regular flights through a wind farm area and the
second is for birds that may occupy an area, including a wind farm, as a regular territory. The model
approach used in this case is the second approach, relating to birds occupying a given area.

Stage 1 - Number of birds flying through rotors
This stage involved a number of sequential steps:
1. Identify a 'flight risk volume' V}, which is the area of the windfarm multiplied by the height of the
rotors, as shown in Equation 1.
Vi = Areayingfarm * rotor diameter (2)
2. Calculate the combined volume swept out by the windfarm rotors using Equation 2:
V., = XnR?(d + 1) (2)

where X is the number of wind turbines, d is the depth of the rotor back to front, and [ is the
length of the bird.

3. Estimate the bird occupancy n within the flight risk volume. This is the number of birds present,
multiplied by the time spent flying in the flight risk volume, within the period (usually one year) for
which the collision estimate is being made.

4. The bird occupancy, in bird-seconds, of the volume swept by the rotors b is then calculated using

Equation 3.
| /4
b=n (—r> (3)
Vi
5. Calculate the time taken for a bird to make a transit through the rotor and completely clear the
rotors t, see Equation 4:

. d+1 (4)
B %
where v m/sec is the speed of the bird through the rotor.

6. To calculate the number of bird transits through the rotors N, divide the total occupancy of the
volume swept by the rotors in bird-secs by the transit time t, as shown in Equation 5:

Nzn(g_;)_é ©)
t t

Note in this calculation that the factor (d + ) actually cancels itself out, so only assumed values
need be used - it is used above to help visualise the calculation.
Within this stage, a weighting system is also applied to the value for bird occupancy n, which is
intended to take account of the fact that the observations arise from different Vantage Points (VPSs),

147 SNH (2000). Windfarms and birds: Calculating a theoretical collision risk assuming no avoiding action. Guidance Note Series. Scottish
Natural Heritage.

148 SNH (2018). Avoidance Rates for the onshore SNH Wind Farm Collision Model v2. Scottish Natural Heritage
142 SNH (2014) Flight Speeds and Biometrics for Collision Risk Modelling. Scofttish Natural Heritage October 2014.

1% Band, W., Madders, M., & Whitfield, DP., (2007). Developing Field and Analytical Methods to Assess Avian Collision Risk at Wind Farm
Sites. In: de Lucas, M., Janss, G. & Ferrer, M. (Eds) 2007. Birds and Wind Farms — Risk Assessment and Mitigation. Quercus Editions,
Madrid, 259-279
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that different vantage points cover varying area extents (in terms of total hectarage), and that the
combination of the areas seen from all VPs may not always incorporate the entire site being assessed.
The weighting factor for each VP is worked out by the percentage cover of the 20 m viewshed, as well
as the combined percentage cover of all the VPs

Stage 2 - Probability of bird being hit when flying through the rotors

This stage uses data relating to bird and rotor characteristics in order to compute the likelihood of a bird
being hit when flying through the rotor. The turbine and operational model inputs are shown in Table
A5.7.1 and Table A5.7.2 provides the model input for dimensions/attributes of target species. This,
together with the output from Stage 1, allows for a model output of the likely number of collisions per
year.

Data relating to the likelihood of a bird being hit when flying through the rotor is derived from a
spreadsheet available from NatureScot (formerly Scottish Natural Heritage)*°!. The outputs from this
spreadsheet are provided for each target species in Table A5.7.3. Following the above steps, the
number of bird transits per year through the rotors can be combined with the probability of a bird being
hit when flying through the rotor to give a likely collision risk per year (assuming no avoidance). An
avoidance figure is then applied in order to get a predicted likely collision rate, and thus a likely
mortality rate. This stage also takes into account the proportion of time that turbines are likely to be
operational.

Avoidance rate are given in SNH (2016, 2018)%? 153 and Furness (2019)**, which are used to provide
estimates of the number of collisions per annum and for the life of the project (30 years).

Table A5.7.1: Turbine and operational inputs —worst case scenario
*Based on turbine specifications of Vestas V162 with a hub height of 104 m rotor diameter of 162 m

Turbine parameter* Input data used in CRM
No. of turbines proposed 9

No. of blades per rotor 3 blades
Hub height 104 m
Rotor diameter 162 m
Max. chord of blade 45m
Circumference of rotor swept area 508.9m
Rotor swept area 20,612 m?
Extent of rotor swept area 2310185 m
Pitch of blade®®® 25°
Rotational period 6.5156
Cut-in wind speed 3m/s
Cut-out wind speed 25 m/s
Restart wind speed 24 m/s
Turbine operational time 85%

151 Available at - https://www.nature.scot/wind-farm-impacts-birds-calculating-probability-collision (Accessed March 2021)
152 Scottish Natural Heritage (2016). Avoidance rates for the onshore SNH wind farm collision risk model. SNH.
153 Scottish Natural Heritage (2018). Avoidance rates for the onshore SNH wind farm collision risk model. SNH.

1% Furness, R.W. (2019). Avoidance rates of herring gull, great black-backed gull and common gull for use in the assessment of terrestrial
wind farms in Scotland. Scottish Natural Heritage Research Report No. 1019.

155 This estimate is based on Band (2012) where it is stated that 25-30 degrees is reasonable for typical large turbines. It should be
noted, however, that this is in relation to large off-shore turbines which will experience larger pitch angles than onshore due to
higher wind speeds. It is therefore considered that this is a conservative estimate.

1% This is a precautionary value chosen based on turbines of a similar dimension.
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Table A5.7.2: Avian biometrics®” and flight speeds!®® 1° 160 model inputs

Mean

Species Length (cm) Average Wing-span | Average eguivalent

(cm) (cm) (cm) airspeed

(m/s)
Greenllillnd white-fronted 64-78 7 ) 1.45 16
goose
Mallard - 58 - 90 18.5
Sparrowhawk 28-38 33 55-70 63 10.0
Buzzard 51-57 54 113-128 121 11.6
Kestrel 32-35 34 71-80 76 10.1
Golden plover - 28 - 72 17.9
Lapwing - 30 - 84 12.8
Snipe 25-27 26 44-47 46 17.1
Lesser black-backed gull 52-64 58 135-150 143 11.9
Table A5.7.3: Average collision probability as calculated by Band (2007)

Species Average Upwind Downwind Avorlac‘itznce
Buzzard 6.1% 8.3% 3.9% 98.090162
Golden plover 4.3% 6.0% 2.6% 98.0%?¢
Greenland white-fronted goose 6.0% 7.9% 4.2% 99.8%163
Kestrel 5.8% 8.2% 3.4% 95.0%*’
Lesser black-backed gull 6.2% 8.3% 4.0% 99.5%?%4
Mallard 5.1% 6.8% 3.5% 98.0%1°
Snipe 4.2% 6.0% 2.4% 98.0%1°
Sparrowhawk 5.4% 7.6% 3.1% 98.0%°
Lapwing 5.0% 7.1% 2.8% 98.0%!°

157 Snow, D. & Perrins, C.M. 1998. The Birds of the Western Palearctic: 2 Volume Set: Volume 1, Non-passerines; Volume 2, Passerines.
1%8 Alerstam, T., Rosen M., Backman J., G P., Ericson P & Hellgren O. 2007. Flight Speeds among Bird Species: Allometric and Phylogenetic

Effects. PLoS Biol, 5, 1656-1662.

159 Bruderer, B & Boldt, A. (2001). Flight characteristics of birds: I. radar measurements of speeds. Ibis 143, pp 178-204.

160 provan, S. & Whitfield, D. P. (2006). Avian flight speeds and biometrics for use in collision risk modelling. Report from Natural Research to
Scottish Natural Heritage. Natural Research Ltd, Banchory

161 Sugimoto, H. & Matsuda, H. (2011). Collision risk of White-fronted Geese with wind turbines. Ornithological Science 10(1), pp 61-71.
162 For species where there is no avoidance rate SNH (2018) recommend applying a rate of 98%
163 SNH (2018) Avoidance Rates for the onshore SNH Wind Farm Collision Model v2. Scottish Natural Heritage

184 Furness, R.W. (2019). Avoidance rates of herring gull, great black-backed gull and common gull for use in the assessment of terrestrial
wind farms in Scotland. Scottish Natural Heritage Research Report No. 1019.
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Viewshed spatial coverage

Vantage point (VP) locations used were the same during all survey periods. Viewshed spatial
coverages for each VP were calculated using ArcGIS Pro. Spatial coverage of these VPs, both in
relation to the spatial area of the viewshed (at 20 m) within the study area and proportion of the study
area, is given in Table A5.7.4. The locations of these vantage points in relation to the site and study
area (500m buffer from the turbines) and the spatial coverage of each viewshed are mapped in Figure
A7.1to Figure A7.4.

Table A5.7.4: Spatial visual coverage of 500 m buffer and collision risk zone (CRZ)
Total area = 450.43 ha

Area of CRZ VP survey effort
Vantage visible within % . .
Point (VP) 500m turbine Coverage Breeding Non-breeding Total effort
e season (hours) | season (hours) (hours)
VP1 204.18 ha 45% 72.00 72.00 144.00
VP2 206.44 ha 46% 72.00 72.00 144.00
VP3 289.43 ha 64% 72.25 72.00 144.25
VP4 270.75 ha 60% 73.00 72.00 145.00

Vantage point viewsheds
A ws
[ Turbine buffer 500m
[ viewshed vP1 20m above groundlevel

0-:—:Olgilomelers

Figure A7.1: Viewshed analysis at Vantage Point 1
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Figure A7.3: Viewshed analysis at Vantage Point 3
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Figure A7.4: Viewshed analysis at Vantage Point 4

Recorded Flight Activity

Surveys were undertaken for four seasons between October 2018 and August 2020. Flight times within
the study area and at risk height are provided in Table A5.7.5 for the 9 target species included in the
model.

Table A5.7.5: Flight seconds in CRZ for target species from each VP
Oct-2018 to Aug-2020

Species VP1 VP2 VP3 VP4 Total
(flight seconds)
Greenland white-fronted goose 18,900 18,900
Mallard 329 1,028 486 1,843
Sparrowhawk 265 449 658 1,108 2,480
Buzzard 6,372 4,761 21,619 20,281 53,033
Kestrel 2,280 2,923 7,625 2,923 15,751
Golden plover 34,950 62,530 1,131,637 111,960 1,341,077
Snipe 794 685 210 1,689
Lesser black-backed gull 4,470 1,280 230 6,100
Year-round 3,200 6,442 9,642
Lapwing Breeding 3200 10 3210
Wintering 6432 6432
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COLLISION RISK ASSESSMENT

As detailed above, the collision risk assessment is undertaken in two stages, with stage 1 being to
ascertain the number of bird flights through the rotors and stage 2 being to ascertain the probability of a
bird being hit by the rotors as it passes through.

The model inputs for both turbine and bird parameters, as well as the basis of weighting for
observational effort are provided in Table A5.7.1 to Table A5.7.5.

Stage 1 - Number of birds flying through rotors

As detailed in the preceding section, the first part of Stage 1 is defining the ‘flight risk volume’ V},,. This
is derived from the wind farm area (4,504,300 m?) multiplied by the rotor diameter (rotor swept area).
This is shown below as 729,696,600 m*, and calculated using Equation 1. The ‘rotor swept volume’ Vi,
is then worked out on the basis of the rotor swept area multiplied by the number of turbines, the depth
of the rotor and the length of the bird. This is shown for each bird in Table A5.7.6 and calculated using
Equation 2.

Vi = Areayinafarm * rotor diameter = 4504300 = 162 = 729696600m3

2

162
V. = XnR*(d + ) = 97 <T> (4.5 + 1)

Table A5.7.6: Risk Volume V,. and rotor transit time t for each species

Species V., (m3) t (s)

Buzzard 934959.839 0.40482
Golden plover 886727.784 0.26704
Greenland white-fronted goose 966496.183 0.32563
Kestrel 897858.258 0.47921
Lesser black-backed gull 942380.155 0.38779
Mallard 942380.155 0.27459
Snipe 883017.626 0.27836
Sparrowhawk 896003.179 0.42743
Lapwing 890437.942 0.37500

The next stage of the calculations is to determine the bird occupancy n within the flight risk volume.
This is worked out individually for each VP and then averaged to find the mean occupancy across the
site. The observation effort (see Equation 6) of each VP (in hectare hours) is first calculated by
multiplying the area viewed from the VP (see Table A5.7.4Error! Reference source not found.) by t
he number of VP hours undertaken (see Table A5.7.4). Occupancy n is then calculated, using
Equation 7, by dividing the flight time at risk height (in hours) by the observation effort and then
multiplying that value by the study area (500m turbine buffer) and the total hours the birds are active
across the site. The time the birds are active is defined as the product of the number of days in the
season/year and the mean day length. The figures calculated for occupancy, in bird-seconds, are
shown in Table A5.7.7.
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Observation ef fort = Areayewsneq * SUrvey ef fort

n

Table A5.7.7: Occupancy n (bird-secs) values calculated for each Vantage Point

_ Flight time at risk height (hrs)
B Observation ef fort

* Areasoom turbine buffer * Daylight hours

Species VP1 VP2 VP3 VP4
Buzzard 29.5764 21.8569 70.7906 70.9911
Golden plover 78.6679 | 139.2061 | 1796.914 | 190.0457
Greenland white-fronted goose 0.0000 0.0000 24.0767 0.0000
Kestrel 10.5829 13.4189 24.9678 10.2316
Lesser black-backed gull 0.0000 11.2443 2.5119 0.4411
Mallard 1.5271 4.7194 1.5914 0.0000
Snipe 4.6068 3.9309 0.0000 0.9188
Sparrowhawk 1.2300 2.0613 2.1546 3.8784
Year-round 0.0000 0.0000 10.4783 22.5494
Lapwing Breeding 0.0000 0.0000 11.5279 0.0385
Wintering 0.0000 0.0000 0.0000 17.4502

(6)
()

As previously described, a weighting factor was used to account for the varying extents of cover of

each VP as well as the combined cover of each VP not accounting for the entire site. Weighted values
for n were calculated using the values for percentage cover described in Table A5.7.4. In this case, the
combined VPs cover the entirety of the site and therefore the total cover is 1.

Nyeighted =

1

Once a value for n has been calculated for each VP, this is then used to generate the mean activity for
the site as a percentage of time (i.e. a percentage occupancy) within the risk zone, ng,,,. This is
calculated by adding the values for n and dividing by the number of VPs, in this case, four. The value
for nyeigntea 1S also averaged. Both weighted and unweighted values for n,,,, are shown in Table

A5.7.8.

Table A5.7.8: Values obtained for n,,, and nyeightedarg (Dird-secs)

SpeCieS navg nweightedavg
Buzzard 48.3037 27.8960
Golden plover 551.2084 342.0819
Greenland white-fronted goose 6.0192 3.8677
Kestrel 14.8003 8.2852
Lesser black-backed gull 3.5494 1.7582
Mallard 1.9595 0.9694
Snipe 2.3641 1.1105
Sparrowhawk 2.3311 1.3045
Year-round 8.2569 5.0718

Lapwing Breeding 2.8916 1.8576
Wintering 4.3625 2.6223
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The bird occupancy of the rotor swept volume b is then worked out using Equation 3 by multiplying
Vr

Tlavg by E
The bird occupancy of the swept volume b is used to ascertain the number of bird transits through the
rotors N by dividing b by the rotor transit time t, see Equation 4-5.Table A5.7.6 The number of transits
through the rotors N is then adjusted by a factor of 0.85'% to obtain Tn, which takes into account likely
wind turbine down time. Calculations for the number of transits through the rotors are shown in Table

A5.7.9.

165 This operational period of 85% is referenced from a report by the British Wind Energy Association (BWEA) (2007) which identifies the
standard operational period of the wind turbines in the UK to be roughly 85%.
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Table A5.7.9: Values obtained for number of transits through the rotors T,

Unweighted Weighted
Species
Navg b N T, Navg b N T,
Buzzard 48.3037 | 222.8096 | 550.3928 | 467.8339 27.8960 | 128.6753 | 317.8587 | 270.1799
Golden plover | 551.2084 | 2411.384 | 9030.077 | 7675.566 | 342.0819 | 1496.513 | 5604.098 | 4763.483
Greenland white-fronted goose 6.0192 28.7010 88.1413 74.9201 3.8677 18.4422 56.6364 48.1410
Kestrel 14.8003 65.5599 | 136.8090 | 116.2876 8.2852 36.7005 76.5858 65.0979
Lesser black-backed gull 3.5494 16.5019 42.5542 36.1711 1.7582 8.1743 21.0793 17.9174
Mallard 1.9595 9.1101 33.1765 28.2000 0.9694 4.5072 16.4140 13.9519
Snipe 2.3641 10.2992 36.9991 31.4492 1.1105 4.8380 17.3802 14.7732
Sparrowhawk 2.3311 10.3045 24.1078 20.4917 1.3045 5.7666 13.4911 11.4675
Year-round 8.2569 36.2729 96.7277 82.2186 5.0718 22.2806 59.4149 50.5027
Lapwing Breeding 2.8916 12.7029 33.8743 28.7932 1.8576 8.1607 21.7618 18.4975
Wintering 4.3625 19.1648 51.1061 43.4401 2.6223 11.5198 30.7195 26.1115

165




NIS: Bracklyn Wind Farm “3
September 2021 (v) WOO d FoOw

Stage 2 - Probability of bird being hit when flying through the rotors

The output figures from stage 1 (bird transits through the rotors per year) and stage 2 (probability of a
bird being hit while passing through the rotors) are multiplied to get an estimated collision/mortality rate
per year in the absence of any avoidance. An avoidance rate is then applied to this value. These
results are detailed in Table A5.7.10

Table A5.7.3 provides the collision probability of the selected target species passing through the rotors.
The average collision probability is applied within the CRM and is based the collision probability of a
bird travelling upwind and travelling downwind. All collision probability calculations were undertaken
using the setting for birds flapping, as opposed to the setting for gliding birds. This is appropriate for
birds, like golden plover and snipe that predominately employ a flapping mode of flight. The flapping
setting generates higher values for collision probability in species that incorporate gliding in their flight
behaviour, in particular larger raptors, like buzzards. The higher (flapping) value has been retained for
these species and will generate a more precautionary estimate for collision risk.

The model was also run for different rotation periods and pitch angles to examine the relationship
between these variables and collision risk, see Table A5.7.11 and Table A5.7.12Table A5.7.11. In
terms of rotation period, a range of 5-12s was examined, based on turbines of a similar dimension. A
high pitch angle of 30 degrees along with a lower pitch angle of 13 degrees was also compared.
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Unweighted Weighted
Collisions/year Stats Collisions/year Stats
Species i i
i No avoid | Avoid Per 10 Per 30 ei:rlgldx No avoid | Avoid Per 10 Per 30 ei:rlyr/dx
years years - years years -
Buzzard 31.221 0.624 6.244 18.733 1.601 18.030 0.361 3.606 10.818 2.773
Golden plover 346.447 6.929 69.289 | 207.868 0.144 | 215.006 4.300 | 43.001 | 129.004 0.233
Greenland white-fronted goose 4.603 0.009 0.092 0.276 | 108.618 2.958 0.006 0.059 0.177 | 169.039
Kestrel 8.018 0.401 4.009 12.028 2.494 4.489 0.224 2.244 6.733 4.456
Lesser black-backed gull 2.403 0.012 0.120 0.360 83.230 1.190 0.006 0.060 0.179 | 168.021
Mallard 1.444 0.029 0.289 0.867 0.000 0.715 0.014 0.143 0.429 69.963
Snipe 1.395 0.028 0.279 0.837 35.831 0.656 0.013 0.131 0.393 76.278
Sparrowhawk 1.274 0.025 0.255 0.765 39.237 0.713 0.014 0.143 0.428 70.114
Year-round 4.647 0.093 0.929 2.788 10.761 2.854 0.057 0.571 1.713 17.51
Lapwing Breeding 1.627 0.033 0.325 0.976 30.727 1.045 0.021 0.209 0.627 47.829
Wintering 2.455 0.049 0.491 1.473 20.366 1.476 0.030 0.295 0.885 33.882
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Table A5.7.11: Weighted collision risk values for low and high rotation periods

High rotation period (5s)

Low rotation period (12s)

Collisions/year Stats Collisions/year Stats
Species i i
i No avoid | Avoid | "o 10 | Pers30 e%/:rl)r/dx No Avoig | Ferio | Pper30 ei:rlyr/dx
years years - avoid years years -
Buzzard 22.247 0.445 4.449 13.348 2.247 12.808 0.256 2.562 7.685 3.904
Golden plover 250.558 5.011 50.112 | 150.335 0.200 | 184.154 3.683 | 36.831| 110.492 0.272
Greenland white-fronted goose 3.555 0.007 0.071 0.213 | 140.638 2.306 0.005 0.046 0.138 | 216.808
Kestrel 5.642 0.282 2.821 8.463 3.545 2.963 0.148 1.482 4.445 6.749
Lesser black-backed gull 1.456 0.007 0.073 0.218 | 137.398 0.875 0.004 0.044 0.131 | 228.560
Mallard 0.847 0.017 0.169 0.508 59.066 0.579 0.012 0.116 0.347 86.351
Snipe 0.777 0.016 0.155 0.466 64.318 0.532 0.011 0.106 0.319 93.949
Sparrowhawk 0.890 0.018 0.178 0.534 56.200 0.485 0.010 0.097 0.291 | 103.123
Year-round 3.486 0.070 0.697 2.092 14.342 2.112 0.042 0.422 1.267 23.678
Lapwing Breeding 1.277 0.026 0.255 0.766 39.156 0.773 0.015 0.155 0.464 64.647
Wintering 1.803 0.036 0.361 1.082 27.738 1.092 0.022 0.218 0.655 45.796
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Table A5.7.12: Weighted collision risk values for low and high pitch angles

High pitch angle (30°)

Low pitch angle (13°)

Collisions/year Stats Collisions/year Stats
Species i i
i No avoid | Avoid | "o 10 | Pers30 e%/:rl)r/dx No Avoig | Ferio | Pper30 ei:rlyr/dx
years years - avoid years years -
Buzzard 19.557 0.391 3.911 11.734 2.557 15.147 0.303 3.029 9.088 3.301
Golden plover 228.384 4.568 45.677 | 137.030 0.219 | 200.506 4.010 | 40.101 | 120.304 0.249
Greenland white-fronted goose 3.133 0.006 0.063 0.188 | 159.613 2.711 0.005 0.054 0.163 | 184.425
Kestrel 4.991 0.250 2.496 7.487 4.007 3.435 0.172 1.717 5.152 5.823
Lesser black-backed gull 1.284 0.006 0.064 0.193 | 155.740 1.021 0.005 0.051 0.153 | 195.918
Mallard 0.751 0.015 0.150 0.450 66.615 0.680 0.014 0.136 0.408 73.533
Snipe 0.702 0.014 0.140 0.421 71.267 0.599 0.012 0.120 0.359 83.528
Sparrowhawk 0.789 0.016 0.158 0.473 63.385 0.562 0.011 0.112 0.337 88.916
Year-round 3.128 0.063 0.626 1.877 15.984 2.349 0.047 0.470 1.409 21.286
Lapwing Breeding 1.146 0.023 0.229 0.687 43.641 0.860 0.017 0.172 0.516 58.116
Wintering 1.617 0.032 0.323 0.970 30.916 1.214 0.024 0.243 0.729 41.170
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RESULTS & OBSERVATIONS

The results generated by running this version of the CRM are considered to represent relatively high
levels of theoretical collision risk posed to the target species recorded within the turbine envelope
based on the flight data collected from October 2018 to August 2020, due to the parameters entered
into the model being notably precautionary, including turbine dimensions (especially the maxchord for
the blades and pitch), relatively high rotational period and selecting flapping flight behaviour for each
species. It is also important to note that, as is always the case with a modelled approach, the collision
risk model outputs are only considered to be indicative of the level of risk of fatalities resulting from the
proposed wind farm site, and should be considered in conjunction with other discussions within the Avi-
fauna section in the Biodiversity Chapter of the EIS. For instance, the outputs from the model do not
take account of potential displacement of birds from the wind farm envelope, which for species
breeding within or directly adjacent to the site may be more of a cause for concern, e.g. lapwing. It is
also acknowledged that the application of CRMs to smaller, evasive species like sparrowhawk and
shipe may not provide an accurate estimate of collision risk, as these species can be difficult to detect
over the full extent of the viewsheds for VPs, due diminutive size, cryptic nature and/or flight behaviour.

The CRMs generated notably low levels of theoretical collision risk for eight of the target species
recorded and less than 1 collisions (weighted) were predicted over the 30-year life span of the project
for Greenland white-fronted goose, lesser black-backed gull, mallard, snipe and sparrowhawk.

e Buzzard 10.818 collisions per 30 years (weighted)
e Golden plover 129.004 collisions per 30 years (weighted)
e Greenland white-fronted goose 0.177 collisions per 30 years (weighted)
e Kestrel 6.733 collisions per 30 years (weighted)
e Lapwing (year-round) 1.713 collisions per 30 years (weighted)
e Lesser black-backed gull 0.179 collisions per 30 years (weighted)
e Mallard 0.429 collisions per 30 years (weighted)
e Snipe 0.393 collisions per 30 years (weighted)
e Sparrowhawk 0.428 collisions per 30 years (weighted)

The highest calculated collision risk was for golden plover, at approximately 4 collisions per annum. It is
important to note, however, that robust studies on avoidance rates for golden plover have not been
carried out and the generic avoidance rate of 98% as per SNH guidance was therefore applied. It
should be acknowledged that avoidance rates for this species are likely considerably higher.

Weighted collision risk values for low and high dynamic operation speeds and pitch angles were also
calculated to examine the impact of these variables on collision risk. These results emphasise how
collision risk will vary with wind speed over time at Bracklyn Wind Farm.
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1 INTRODUCTION

1.1 Bac und to rt

Tennings O'Donovan & Parmers Limited (JOD), oa behalf of Brackhm Wind Farm Limited has
prepared this outline Constuction Enviroamental blanazement Plan (CERIP) for the proposzed
Bracklyn Wind Farm (the Developmeant). Thiz document has been prepared on a preliminsry basis
and will be farther developed and expanded following the sppointment of the Contractor for the main
constmuction works. Some items of this putline CERE can only be finalized with appropriate mpnat
from the Conractor whe will actually carry out the constaction works. Thiz outline CERIP identifies
for the incoming Contractor, the key environmental reguirements that muost be adherad to in order to

delivar optimum environmentsl rezzsurancs for the site

12 P ing History

Fetention permizsion was granted by Westmeath County Council on 14% October 2020 for an existing

2{m meteoralogical mast at the site. There have been three other planning applications made in the

zite within the last 13 years, pertsining 1o the exizting fanm enterprize. These are as follows:

- A planning application for 2 piz resring unit which wes lodzed on 14% August 2008, that was
subaagquently withdrawn.

- Retention penmission zranted by Westmezth County Council on 8% April 2002 for 2 4350m’ sharry
storage tank and external sump 2t the site.

- Planming permizzion granted by Westmneath County Council oa 22 April 2009 for a pig rearing
umit to accommodate 744 sows, facilities to rear weaners to 30kzs, staff facilities, installation of 2
proprietary wastewater treatment systam, percolation ares and the carryving out of all ancillary sits

development works.

1.3 Conztruction Environmental Manasement Plan (CEMP): Aims & Objectives

Thiz outline Constuction Eavironmental Wlanzgement Plan (CEWME) haz been developed
accordance with the Instinate of Environmental hManagement and Aszzessment (JEMA) Practitioner
*Envipmonental Moeggemens Plans”, Best Practice Sertas, Volume 12, December 2003.

The principzal objective of thiz outlime CELIP is to avoid, minimize and control adverse environrmental
mmpacts associated with the det&lupmjam of Brackhm windfarm. As such the Contractors commit to
saferuarding the enviromment through the identification, avoldance and mitigation of the potential
negative envirerenental impacts associated with the development, constroction, operation amd

decommissioning of Brackhm Wind Farm.

@
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Thiz outline CERIF zim: to define good practice as well 23 specific actions required to implemant
rmitization requirements 3z identified m the Enviroamentsl Impact Aszessment Beport (ELAR), the

planning process and’or gther licensing or CoNssnting procssses,

The outline CERIP will be daveloped farther and / or amended where necesszary, subzegquent to
planning consent, ta taks acconnt of planning condition requirements and any information which may
be made available from sdditional consultations, zite surveys etc.

The CEMP will form part of the conract docurents for the main Civil Constmaction works. The Civil
Worke Contractor will taks account of the stmicture, content, methods and reguirsments comtainsd
within the various zections of thiz outline CEWMP when further developing thizs document (to ncloda
envirommental plans) as required by the Contract.

While thiz outline CERIF provides a benchmark for good practice, where avoidance or further
minimization of risks to the epviroament can be demonstrated throuzh wse of alternative methods or
mprovernents to current practices, the Coatractor will implement thess wherever possible, subject to

approval from envirommental monitoring personnel.

CEMP Development & Implementation

The gutline CEXMP has been prepared to sccompany 2 planning application for the propazed Bracklyn
Windfanm. It iz a live doowment oo zite and will be farther amended where neceszary, subsequent to
planning conzeat This outline CEMP may alzo be updated by the Contractor with site specific method
statements and plans as requoired prior to each phaze of the works. It iz also effectively a doooment
managerment system for recording information and data relafing to envirommental checks, reparts,
surveys, monitoring dats and anditing. Upon completion of the constmction works, the Contractor will
submit 2 cornplete alectranic copy of the final CEXRP to the cliant for their records. This finsl CEMP
will include alectronic scans of all hard copy reports, data, fisld records and correspondence which ara
gathared over the courze of the constmction works.

While verzion munbers will remain fixed depending on the stage of the project, it iz acknowladzed
that the CEWMP iz a contimmally evelving dooumment which can b2 updated in part or whole, 2t any staga
of the project. Hence, revision and documnent distribation records are inchided at the fromt of each
CEMP docurmnent to enable mdividuzl documents to be updated at any time. A sumemary of the CERMP
development process and the required imput from the main partiss invelved in the planning znd
construction of the wind farm are indicated in Fizure 1.1.
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Phazes
Post Construction (from
Consent/Pre- appointment of
construction principal contractor)
I o
CEMP Versions
e o
Bracklyn Wind YES YES
Farm Litd.
Specialist
Consultants / YES YES
Statutory bodies
Environmental YES YES
Manager /| ECoW
Contractor YES YE3

Figore 1.1 Summary of CEMMFP development process (CEMP Raoles & Responsibilifiex)

Thiz outline CERP has been prepared by JOD on behalf of Brackhm Wind Farm Limited for nze by
the appointed Contractor. The Contractor will be responsible for further development of the CEMP

in line with planning condition requirements znd other relsvant licenszes and conzents. Thizs may

mvolve lizison with stamtory bodiss where sppropriate.

@
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Prior to comrnencement of construction works, the Contractor will identify s core Envirormental
hlanagement Group, comprising of specific project perzonnel and an indepandent Ecological Clerk of
Workz (ECoW) and Environmental MManazer. The Environmental hlanagemsnt Group will mest
rnonthly to dizcuss the moathly eavirommental reaport and will zdvize zite personnsl on aress whars
mnprovements may be made on site. The group will draw on technical expertise from relevant
specialisis where reguired, incloding the Fesident Engineer (FLE.), and will liaise with other relevant
extarnal bodies as reguirsd.

The Contractor will appaint an Environmental banager (ER) who will be rezponsible for coordination
and continued development of the CEMP and any other survevs, reports or method statemsnts
reguired. In conjonction with the ECoW, the EM will also review the Coniractors method statemeants
and environmental plans as required by the CEMP, carmy out compliznce auditing during the
constmiction phaze and coordmsts the Environmental hiznsgsment Group and reguired lisisons
betwean Bracklyn Wind Farm Limited., the Contractor, the Flanning Anthority and other statotory

authoritias.

The Contractor will appoint an ECoW. The mam roles and responsibilities of the ECoW relate to
compliznce monitoring with the CERP and planning conditions and sdvice provizion in relzstion to
ecalogical marters. The ECoW will zlzo az=izt the ERL

CEMP Siructure

The CEMP iz divided into discreet Sections which are designed to be filed 3z zeparate documents /
folders if required A copy of the CEMP documents [/ folder(s) will be kept in the site offices for the
duration of the site works and will be made available for review at any time. The Contractar’s EB will
be rasponzible for the CEMP and will keep 21l sections updated throughouat the construction phase.

Where the Contractor has standard document= within hiz own company |/ corparate Envirormental
hizmazement Plans which cover a particular requirement of this CEMP, these will either be inzerted
or cross referenced within the relevant Section of this CEMP.
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The CEMP Sections are listed in Table 1.2 as fiollows:

TABLE 1.1: CONSTRUCTION ENVIRONMENTAL MANAGEMENT FLAN (CEMP):

Decament Strucmre
Title & Brief Description Coniracior Development Bequired
1 Intro-duction Mo (Information purposes only)
2 Project Informatiomn Tes

Provides defails om zite location, schems
description and a summary of the esvironmental
semzitivities at the zite m Table 2.1 (2= derived
from the Appropriate As:sszment Scresnimss
and other information where available). Aoy
documents prepared by of on b=half of Bracklyn
Wind Farm Limited will be recorded in Tahbls
23 whirh confaimz a record of all Schems
Amendments and a Fegister of Variations.

Amy documents pregared by the Contractor will
be recorded in Table 1.3 and mserted in the
CEMP where necessary.  Any  Scheme
Amendments and / or Vamations to the CERMP
reguired during the waorks will be recorded by
the Contractor in Tables 14 and 2 5.

3 Ervironmental Communicatipns Plan

Comtzins  details on  specific  requirements

relating to-

= Coptact defails for Brddyn Wind Fammn
Limited perzomnel, fechmical specialists,
Contractor persoanel, regulators,
landeamer:, pther stakeholders etc;

»  Dlestings, rapart: and consulatons;

= Fuole: and responsibilities; aed

»  Gepsral reportng procedurss and fasks.

Tes

The Contractar will:

I[) Insert confact information for regulatory
authoritizs and other sfaksholders (where
not already provided) imto Takle 3.1

i} Refer to Table 32 for details on
copsnlation:

i) Inzert  imformation on  Comiracior
appointments and re:ponsibilities relating
ir  envircnmenfal mamagement and
implementation of thiz CEMP into Table
£

iy Befer to Fipore 3.1 for a summary of the
mzin communicziion lines.

4 Comezpondence, Fecords, Fepors

This Zection relates to documest control and
retention of records. The information at the start
of Baction 4 provides:

= A list of 2ll decument= to be retzined ( filed
within the CEMP.

Takle 4.1 provides a record of all Emvironmental
Conzentz, Licemses and Permits isued for the
project

Teg

The Contractor will complste Table 4.1
Throughout the duration of the Comtract, the
Cootractor will inzert | file all commurication
records, data, feld records amd reports
azspciated with Envirommertal Manapement
and implementation of this CEMP imto this
Section 4. This Section may be sub-divided
imto  sub-folderz for specific mformation
relating fo discrete areas of Emwirormental
Management [(such 2@ waste management,
pollution prevention, water quality monitoring,
ecology etc). Altematively, this mformation
may be filed within the individual Techmnical
Schedules in Section 3. The filing method
selected by the Contractor will be made explicit
at the start of Section 4

Ho.
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TABLE 1.2: CONSTRUCTION ENVIRONMENTAL MANAGEMENT FLAN (CEMP):
Docament Straciore

Title & Brief Description Coniractor Development Bequired

Appendix A - Drawings The Contractor is not required to develop the
Appendice: to thiz docoment. The Appendices
are reference documents provided for

information parposes.
1] Techmical Schedules & Available Infarmation Tes
Techrical Schedule: inclode the follpwms: The Contractar is required to dearelop the

Technical Schedules and'or include additional

T51 Ervironmental (Incident and information or method stat -

Emergency) Fesponse Flan (EFF) its and wh o
T52  Surface Wiater Manazement Plan Coumtract The development of the Technical
(3TWAE Schedules will generate more site specific
- . . documents which adire:s particular
T53  Water Quality Monitoring Plan —— "pm”
(WEME) applicable for works i specified areas of the
T54  Spoil Manzgement Flan (3ME) site. These Techmical Schedules form the
Contractar's Ervironmental Plans (for

T35  Wastz Manazement Plan [WF) exampls, Waste Mznagement Plar).
Tahle 5.1 lists all Technical Schedules and
provides information on Contractor
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FROJECT INFOBEMATION

Site Location and Scheme Description

The Wind Farm and Grid Connection project is loczted within the townlandz of Brackling Co.
Waztneath and Coolronan, Co. hisath. The zite is approximately 3.3 km north of Fahsmey village
and approximately 4.7 ko south of Delvin villags, Co. Westmeath

The proposed wind farm and electricity substation is located entirely within a single landholding; whils
ancillary elements of the overzll development, inchiding grid connection mfrastucmre and haul route
upzrads works, are located on both private lands and within the public road netorork.

Churrent land use within the proposed wind farm =ite is predominately agriculiural grassland, with small
pockets of decidoous woodland and conifer tree plantations. The wind farm site iz bordered by intact
raised bog to the north, east and zowth, and with grazzland to the west. huch of the grazzland along
the periphery of the proposed wind farm site iz raclaimed cutover raized bog.

The propozsed development comprizes of 2 no. wind turbines (T1-T1l, excludmg TE & T9) and all
azzprizted development works to accommodste their installation, operation, mamtsnamce and the
export of elactrical power to the nationzl zrid. This will inchude 3 permanent meteorological mast
104m in height site access tracks, foundations, hardstandimg areas, underground cabling, singls storay
subsiation, accompanying egquiprment and compound area. Elevations for the mirbine locations within
the site range fFom T9m AOD 2t T6 and T7 to 93m AOD at T3, The Owerall Site Layoat Dirawing Ma.
EEE_PAS LOC_00Z, Fev 0 iz sttached in Appendir A

TABLE 11 Turbine Coordinates (Irish

Transverss Mercator [ITAL])
Turhine Easting ITM = Morthing ITh
Baze

] TIO134
T2 (] T3RATE
T3 ae0Ee3 T3B064
T4 Ge118% FEFRIIT]
T3 (] 757310
Té G61425 THEE4
T7 61617 T3E41%
TiD G52344 738514
T11 a62153 T3R0T2
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ENVIEONMMENTAL CONTROLS

Usze of CEAIP

Prior to the commencemant of construction works the confractor will draw up & detailed Constroction
hianazement Plan which will incorporate this putline CERMP. Thizs gutlme CEMP iz informed by
mitization measares sat out in EIAR and szzocizted documents and by the guidance documents and
best practice mezzures listed below. Thiz outline CEWMP will be adhered to and further developed by
the Contactor and will be overseen by the praject representative/foreman.

The contractor will be reguired to supply 2 detziled Constroction hisnazement Plan for proposed
activities on site which demonsirate how the epvironmental controls ontlined i the following sections
are to be achisved on site. Thiz Construction Alanazement Plan will be subject to review and will be
agread i advance of any works tzking placs on zite. In some mstance, with refarence to works which
may prezent 3 risk of sedimant relsaza, Inland Fisheries Ireland (IFT) will be consulted with respect to
the development of the Construction MManazement Plan

The following documents should contribute to the Construction hlanazement Plan supplemented by
specific additional measuras propozed below:
+ Foreswy and Water Quality Guidelinez-Forest Service (DRNE, 20007
# Foresuy and Freshwater Pearl Biuszel Feguirsments- Site Assessment and bMitization
Weazures (Forest Sarvice, 2008%;
# Forest Operations & Water Quality Guidelines {Codllte, 2009%
#* Guidelines on Protaction of Fizheries during Construction Work in and Adjascent to Water
(IFL, 2016}

Human Beings and Community
Employment and Local Investment
Doring the 15-18 month construction phasze of the proposed developrment, there woald be economic

effarts resulting fromm expendifure on ftems such 3= site preparation, access roads, purchasze and
delivery of matarialz, plant, equipment snd compansants.

Procurement of goods and =ervices are likely to have a significant positive effect on the local econony.

Land Use
The propazed developrment site forms part of aperational farm holdings and is oamed by 2 number of

private land owners.
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The legal azyeaments inclode a swite of mezsures designed to minimize any likely land wse effects
incloding the clear identification of lands which may be subject to development, measures 0 ensura
that distorbed lands are reinstated appropriztely and retormed to agricultoral wse insofar az possible,
and provision for the use of proposed access tracks by landovmers during the operational phase of the
proposed developrment. Bdeasores to facilitate the safe contimiation of agriculturz]l operations duoring
the constmiction phase have been developed. This will include fencing and zignaze to be provided by
the Contractar.

323 Towrism and Recreation Asserm
The site shall be available for nze 2z 3 recreational facility. Existing access twacks are, on pocaszion,
used by local residents for walking/ovcling and the upgrade of existing access racks and constraction
of new tracks will improve the amenity valos of the zite. The Contractor shall manags public access
during the construction peried. This may involve fancing off areas of the sita where mobile plant ara
active or where large component: are baing lifted or where othar potantial safety risks have besn
identified.

The Contractor will develop measures to ensure that local residents are informed of the constroction
wik incleding the location and doration of temporary road closures and the identification of

alternative routes during the construction warks.

324 Accidenes or Natural Disasters
As setout within Chapter 6 and Chapter 7 of the EIAFR., the proposad devalopment is not recognizad
to be 2 likely source of polhution during either the constraction or opsrational phazes, predominstsly
due 1o the limited volume of hydrocarbons stored on site and the bunding arranzements to ensure that
spillages do not ocour. In the event of an accident on-site, mitization measures set out in the abowva

chapiers will ensure that sizgnificant environmental effects do not occar.

There iz limited likalihood for siznificant natural disasters to ocoar at the propoesed development site.
The potential natoral dizastars that may goour are therefores limited to flooding and fire. The risk of
flaoding iz addreszed in Chapter 7 of the ELAR. Fhivizl flooding of any sizmificance is not anticipated
for the wind farm site. However, there is potentizl for increased fluvial flood risk at the end mast
locations on the grid connection. Within Chapter 4 of the ETAF. it is considered that the rizk of
significant fire ocourring, affecting the proposed developrment snd cauzing it to have sigmificant
environmental effects is limited. Ome of the core mitisation by desien feastures of the proposed
development, maximizing the distance to residential dwellimgs, further limits any likelihood of
significant nwnan health effects as a result of sccidents or natoral dizasters.
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The proposed development site i= not ragulated by, connected or proximate to any site regolated under
the Coantrol of Major Accident Hazard: Imvolving Dangsrous Sobstances Blegulations [jg, sites
regulated in accordance with the SEVESOD Diractives) and so thare iz no likelihood for commlative
effacts or imteractions with any such zita.

Communrity Benegfit Funde and Community Invesoment

The operation of the proposed wind farm will bring about 2 mumber of financial benefiis to the
coruranity. Thess include investment opporiunities, comumunity benefit funds, contributions ta local
rezident ensrgy costs, pEyvinent of business rates to Westneath County Council and rental mcoms

accrued by involved landoamers.

Noine

Cniring the constoaction and operational phazes of the propozed developmeant, noize levels sufficiant
to canse noize induced hearing damage or sleep disturbance are not likely to ocour. The full resalis of
this azsessment are presenied in Chapter 11 of the EIAR IMoize and Vibration. Controls on

construction noise are outlined in Section 3.8 of this CERP.

Lighring profecetion
Appropriate lishming protscton measures are incorporated i modern wind tirbines to ensura that
lizhming is conducted harmlessly past the senzitive parts of the nacells and down into the earth.

Lighiming protection is also moorporated into the desizn of the proposed elacoicity substation

Tee Fall

In exwemely cold climates or at high altimede, ice can poteatizlly build ap on blades or other parts of
the torbimes. Ice can potentizl f3ll off and cause injury although there i=s no experience of any sach
incident in Irsland. hiost modern arbines are fitted with anti-vibration sensars, which will detect amy
imbalance cansed by the icing of the blades. The senzors will canse the turbine to wait until the blades
have been de-iced prior to beginning operation. All ocoupied habitzble properties in the vicinity of tha
propozed wind farm are located well in excesz of 300m from 2 proposed nirbins and therefore there iz

no likely impact in respect of ice throw.

The Contractors) shall manzge employvess and the public 20 a5 to avoid 2 dafined zone around turbines
during weather when ice could potentially form on bladas.
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fansgoment Plan

3.19 Eleremagnetic (EMF) Interforence
The propozad zrid connection elactricity limes will comply with interpationzl guidelines for EMF. Tha
cablas will alzo comply with EU guidelnes for human exposurs to EMF. The propozed substation is
lacated well away from any residence with no possible ERIF impact. The substation when operational
will alzo comply with ELT guidelines relating to exposure to ERIF.

3210 Shadew Flicker
Shadow Flicker iz azzesged in detzil in Chapter 12 of the ETAF. There will be no significant residual

zhadow flicker mpacts arizing from the proposed development hlitization messures will ensure that
amy residual effects are within the acceptable limits.

33  Ecology
331 Approachk

All mitization measures have been developed in the comtext of national and mtermational legislative
guidance for the protection and manaze=ment of flora, habitats of conservation impartance, fauna and
aguatic ecological intersst. The description of mitization mezsures is provided in terms of mitizgation

by avoidance, reduction and remediation.

An Operational Phazs Environmental hManagement Flan will also be drawn up and mplementad and
will be azread with the ralevant statutory bodies. hosnitoring of wildlife and efficacy of the mitization
meazzures will be undertakan during and post constmaction.

3.3.2 Statusery Protected Sites

Propozed mitigation measares, required to prevent adverse effects on dewnstream Matara 20040 =ites
during constmction, are outlined in the Matora Impact Statement (2I5) for the proposed developrment.
The mitization measures mcloded i the BIS relate to protection of water quality flowing mto tha
Eiver Boyne and Fiver Blackwarer SAC and SPA. Figuare 3.1 (tzken from Fizure 5.2 of the EIAR)
shows the location of MNatura 2000 Sites within 15km of the proposed developroent.
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Figure 3.1 — Location of Natura 2000 Sites Within 15km of Proposed Development
(Reproduced from Figure 5.2 of the EIAR)

The mitization meazures proposed are taken from Chapter 7 of the EIAR and are designed to avoid
adverse effects on local watercourses and groundwater. If thes2 measures are implementad in full, they
will ensure avoidance of impacts on the Natura 2000 sites, and the Qualifying Interests (QIs), including
river lamprey, Atlantic salmon, otter and kingfisher. Mitigation measures provided in the NIS include:-

* Avoidance of sensitive aguatic areas where possible by implementing a 50m construction buffer
zone. Note: The majority of the proposed development (including all turbine locations) are located
outside of areas that have been assessed to be hydrologically sensitive, apart fom some sections
of access track, the T7 hardstand, 2 section of the construction compound along, the north-wastem
corner of the substation, sections of the grid connection route and locations of watercoursa
Crossing.

®  As described in Chapter 3 of the EIAR, specific mitization measures, incorporated into the
design of the development and through implementation of best practice methodologies will be
employed where work mside buffer zones is propozed.

* Works for stream crossings will be camried out during the working window for instream works.
This working window is defined by Inland Fisheries Ireland (IFI) a= July to Septamber to avoid
vulnerable spawning salmonids lamprey that may be present in downstream environments outside

@ JENNINGS O'DONOVAN
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of thiz window. Any works outside of thiz period wounld reguira 2 derogation under the Local
Anthorities (Works) Act, 1949;

# There will be no crossing of rivers or streams by machinery during the construction phase, other
than by constructed access routes, and all machinery muost remain within the works corridor and
utilize designatad access routes;

# There will be no direct dewatering to watercourses during the constroction phaze. All outflows
from drainzge azzociatad with constroction will be by diffuse gverland drainase at approprizte
locations and thronzh setilement ponds;

#» For locations whers works will be undertakoen within water protection buffer zoness (i.e. within
30 of watercourses), donkble silt fences will be installed around the watercourze to prevent
sediment'zilt infiltration mto the watercourse;

# Ceoment leachate, Bydrocarbon odls and other toxic poizonous materials will require fall
contaimment and will not be permitted to discharge to any waters, and control measures o be place
will incluwde:-

o Appropriate bunded storage area for storage of fusls'oilz, with onsite storage of hydrocarboms
to be kept to 3 minimum;
o Mobile double skinned fuel bowszar will be used for re-foelling an-sita;
o Mo refuelling will be permitted at works locations within the 50m bydrological buffer;
o Spill kit will be readily avzilzble to deal with any sccidentz] spillaze;
o There iz an ontline emergency plan for the construction phaze to deal with accidental spillazes;
o Feady-mized concrets will be brouzhe to zite, with no batching of wet-cement products
CCCUTTINE o site;
o Whers poszible pre-cast products will be imstalled, inchiding a1l watercourze crossings;
o Use of wet-cament products within the hydrological baffer will be avoided, inzofar 22 possibla;
o Lined cament washoot ponds will be used for chote cleaning, with minimal vohomes of water
being imported anto the site;
o Mo dizcharge of cement comtaminzted waters to the constmaction phase drainage system or
directly to any artificial drain or watercourse will be permitted; and
» Wastewsater emansting on-zite (zewage, waste-water from site office) will be taken off-zite for
disposal treatment at controlled facilities. To this effect, welfare facilities for construction site
workers will mclode self-contained port-a-loos with an integrated waste holding tank. Mo water

will be sourced on the site, nor will amy wastewater be dizcharged to the site.

Chapter 7 of the EIAR al:o provide details of the Sustainzble Drainage Systems (SulE) that will be
mplemmented to manags surface water taking account of water quantty (flooding), water gualicy
{pollution) and bicdiversity (wildlife and plants). This Sul3 will adopt the following elemants:-

>
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* Open constructed draine for development ran-off collection and treaoment;

# Infiltration intarception drains for npslope ‘clean’ water collection and dispersion;

# Flow atteruation and filration check dams to reduce velocities, with consideration given to
gradient with drams to determine spacing raqoirements; and

# Seftlementz ponds and buffered ouifalls to coatrol and store development mnoff to zllow
settlement prior to discharge at Greanfield mnoff rates. Mo outflow will be permitted divectly

into natural watercoursas,

The zite drainaze and attarmsation systarn will be mstalled prior to the main construction activities, amd
mclodes excavation of drainzge ditches and instzllation of seflement ponds and soaksways. The site-
specific draimags scheme is required to attermats, bydranlically (flow) and bydrochemically (pollutants),
the projected increaze in mumoff of ¢. 20.4 m"/day (worst-case scenario) that will arize from the creation

of additional areas of hardstanding.

Chapter 7 of the EIAR also provides details of management of soil'peat daposition areas to avold

mpacting on water guality inchiding:-

# Both propozed spoil deposition areas are located outside the 30m strearm buifer zone;

#  Silt fences, swaw bales and biodegradable matting will be uzed to contwoel surface water rumoff
for daposition arezs; and

# Deposition areas will be zezled with 2 digger bucket and vegetated as soon poszible to reduca
sediment entraimment in nmoff

Oither measures inchde:-

# In order to aveid nm-off of sili-laden water impacting upon water gquality within surface water
fegmres adjacent to the works corridor, reinstatement works inclading measures to re-vegetata
disturbed sreas through re-seeding and'or placement of zaved marves will be undertaksn
immadiztaly after construction works;

# During constmiction, torves will ba stored separately fom spoil (soil'rock). Separate storaze of
turves will ensure vegetation is not significantly damaged and that tanves can be replaced as a top-
mat to facilitate rapid re-instaternent of the surface vegetation, theraby significanthy reducing the
likalihood of soil erozion and the likelihood of silt laden surface waters affecting water quality;

# Toensure control measures ars implemented appropriztely, an Ecological Clerk of Works (ECoW)
and Envirommental hlanager will be employed for the durstion of the constraction works; and

# DNlonitoring of watar quality during constuction will be undertaken sz guotlined in Technical
Schedule 3 — Water Cuality Monitoring Plan

@

4
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3.3.3 Important Habitats

As described in Section 5.3.4 of the EIAR Semi-natural woodland habitats assessed as Local
Importance (Higher Value) to Ragionzl (County) Importance were identified during site surveys and
the initial site layout was re-desizned to avoid these areas. This iterative design process, described
further at Chapter 2 of the EIAR, included the omizsion of 2 no. turbines and revising the
configuration of ancillary infrastructure to avoid arsas of boz and namral'semi-namral woodland.
These desizn iterations also assessed the requirement for felling to implement bat feature buffers
around severzl turbines, which have been designed to avoid mmpinging on namral'semi-namral
woodland. There are 2 no. locations where the proposed bat feature buffers would extend into
important woodland habitats, including Annex I boz woodland at T10 and oak-birch-holly woodland
at T11. However, these areas of woodland will be retained and additional post-construction monitoring
for bats will be undertaken at these locations to detenmine if the residual habitat feature draws bats
towards the rotor swept area (see Section 5.6.1.6 of the EIAR).

Figure 3.2 (taken from Figure 5.1 of the EIAR) shows the location of wind farm infrastructure relative
to Bracklin Wood and Lisclogher Bogz.

Figure 3.2 — Location of Wind Farm Infrastructure Relative to Bracklin Wood and Lisclogher
Bog (Reproduced from Figure 5.1 of EIAR)
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The propazed developrnent was designed to utilize existing agricolmral ‘forestry access wacks and tha
mfrastrucmral footprint largely targets lower valoe hakitat: incloding tillage, improved grazsland amd
commercial monocrop plantations. Likewize, areas where falling iz reguired to implement bat feamra
buffers zenmerally comprise commercial forestry and the lemgths of treelines and hedeerows to be
rerpoved has bean kept to 4 minirnonn, Similarly, the munber of locations where access wacks are
required to intersect hedgerowseelines has besn limited thuos minirpizing the extent of
hedgerommaeline remaval.

Hahitat tvpes are assezzed in Section 3.3.4 ofthe ETAE. Table 3.1 below pressnts a sumumary of the
habitat tvpes within the proposed development site and which have potential ET Annex 1 Affilistions.
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TAELE 3.1 - SUMMARY OF HABITAT TYPES (REPRODUCED FROM TABLE 5.17 OF THE EIAR)
Potential ET Areaz (ha) or Length (m)

Fozsitt (2000) habitat type Ammex I Crid ronte  Wind farm Occurrence within construction corridor/operational footprint
Affiliations =it Total
e

Arable crops T2 and T3 including access tracks, met mast, large deposition area,
temporary site compound.
EL: Buildings & artificial No 0.25ha 4.08ha 433ha | Conereta and gravel roads through site (mcluding the area of pazzery).
surfaces Houzes and tracks along gnd connection route (excluding the local
metaled road along the zrid route).
ED3 Fecolonizing bare ground No 0.001ha 0.001ka | Adjacent to grid conmection route
1"to 3" order steams _ Main chanmnel throngh the Site iz the Bolandstown (134204 arder straam),
A? sd];m“.l_h}i-HEPA mapp;cng which joinz Carranstown (37d ordar) stream whers the zrid connection
~ nf .catn-e I:r netwar . - . route croszes inte Co. Meath. Access tracks run adjacent to thi= channel, a=
dh%]'ﬁEd ashij;: as mest 1,143m 2,12Tm 3.270m do sections of gnid connection route. There are 4 no. of cross points and
SEE I SRR the T7 hardstand extand the channel.
FWwi channelizad and therefore No = srasian s acmmss e e =
dees not strictly fit criteria
for FW“- . Site drained by extenzive network of ditches all flowmg into the mam
Depositmg/lowland river channel — aceess tracks and grid connection route cross or run next to
. _ 471lm 10,232m | 10,703m | draimms, with felling areas around turbines and substation cceurring areas
Drainage ditches with or next to drains.
FLE Other artificial lakes & No 0.1%ha 0.1%ha | Ecelogically poor, aphemeral serape that will ke used a= a location for
ponds spoil deposition. Area of depraszion reported, with the maximurs extant
of the wet area much smaller at §_(6ha
GAl Improved grazsland No 25.638ha 5.236ha | T0.8%ha | T1, sections of acceszs tracks to TS and T11, grid connection route.
GA2AWSES | Amenity graszland & Gardens along grid connection routs (not in propozed development sita)
Ormamental-non-native No 0.15ha 0.15ha
shrobs
GE2 Dy meadow & grassy No 0.87ha 0.78ha 1.65ha | Along roadside stretches grid of connection route and existing
Verges farm forestry tracks
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TABLE 3.1 - SUMMARY OF HABITAT TYPES (REFROTAFCED FROM TABLE 5.17 OF THE EIAR)

Fozsitt (2000) habitat type

Potential ET
Anmex I
Affiliations

Areaz (ha) or Length (m)

Grid route Wind farm

=Tt

Total

Oecurrence within constraction eorridor/operational footprint

Cutover bog Pozzibly Adjacent to grid of connaction routs
[7150] Depre=sion
on peat subsirate of
tha Bhynchozporion
WDl Wixad broadleaved Mo 4. 72ha 4 7ha | Substation and rmg fort a8 T3, also adjacent to access tracks in places and
woodland — older adjacent to grid connection route
growth/semi-natural
Wl hixed broadleaved Mo 21.78ha | 21.78ha | T4, turbine felling areas for T4, with small areas at T6, T7
woodland - plantation
W4 Conifer plantation Mo 5768ka | 37.68ha | T5,T6 T7,Tll,accesstracksto T1, T3, T4, T7, T10, T11, substation,
turbine felling areas for T3, T, T7, T10,T11
WH1 Oak-birch-holly woodland Unlikely 0.03ha 6.95ha 6.9%ha | Felling area for T11 {unlesz avoidad) and small area in felling area for T10,
[91A0] Old zes=ile small sections on grid connection routs
oak woods with Ilex
& Blachnum in the
Brtish Izles
WHT Bog woodland - Newn- Mo 132ha 3.8%ha 52lha | Felling area at T10, start of zrid connection route exthng wind farm site east
Annex ] of T10, with some areas adjacent along other sactions of grid routs.
WH7 — Annex| Bog woodland — Ammsx 1 Yes 0.15%ha | 0.1%%ha | Small area within turhine felling area for T10, unless avorded
1 [31D] *Beg
woodland - small
area south of T10
Wil Scrub Mo 0.05ha 0.05ha | Adjacent to zrid of connection route (not in proposzed development site]
Wg5 Feacently felled woodland Mo 3.45ha 345 T10, withmn felling area for T10
WL2 Hedzarow Mo 464m 501m 1065m | Adjacentto T3 access track, gnid connection route
WL2 Treeline No 1.092m 6.810m | 7902m | Felling areas for T4, T3, T7, access tracks, adjacent to zrid connection route |
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Potentizl damage to zensitive habitats adjacent to propozed site infrastructore, has largely besn
avoided; a3 construction for the majority of the proposed site access tracks will invaolve uperading
exizsting forestry and farm tracks. Likewize, the majority of internzl site cabling will be boried directhy
zdjacent to or within the existing tracks. For sections of newly proposed access track, 3 3m buffer from
wosdland and wreelines has besn implemented within which there will be no excavation work, racking
of heavy plant or storags of materizls. hlsazures required to protect watercourses (e.2. eraction of zilt
fence) will be permitted. If for unforessen cioroumstances during the course of construction works amy
of thess activities are required to aconr within the buffer an appropriately gualified arboricultorist will
undsrizke a pre-construction assessment o ensure Dmpacts to vegetstion are avoided. Thiz 3m
reelinewoodland buffer will be implemanted along sections of access ack rupnming o improved
grassland wo TIT11 and from T4 to T3.

To awvoid widespread disturbance to hsbitats, access within the proposed development zite will ba
restrictad to the footprint of the proposed works corridor and 0o access between differant parts of tha
proposed development will be permitted, sxcept via the proposed works commidor. An ECoW will ba
employed thronghout the construction phase to ensure that consoction activities do not encroach,

unnecessarily, mto sy important habitats.

334 Noer-pative and Invasive Species

The prezence and distribution of non-native species within the proposed development site weara
identified and mapped during walkover surveys (2ee Section 5.3.4.1 of the ETAR). Mo Third Zchedula
mvazive species were jdentified; howewver, best practice guideline: will be emploved duoring
constraction to ensurs that non-npative species are not spread and, where feasible, zre comtralled. In
particalar, it is proposed to implement mezzures to contwol the presence of cherry laursl betwesn
turbines T10 and T11. Deetzils of proposed measures to cowtral cherry laurel are provided within the
Hahitat hlanagement Plan at Annex 5.6 to the EIAR.

Ta avoid non-native spacies being intraduced to the site, gquarry material will be sourced from licenszad
guarries, and certification that materizl: do not contzin vasive species will be regquired. A pre-
construction walkover survey of the warks corridor will confinm the presence of any invasive non-

native species that may kave escaped into the area since the baseline surveys were conducted.
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333 Birds

From vantags point surveys, it was obsarved that the site had low denzities of uza by waterbird species.

Uzage of the wind farm site by raptor species of hizher conservation concern, inchiding han harriar,
goshawis merlin and peragrine was found to be very low, with no bresding or roosting sites located
within the 2 km turbine buffer. A bam owl breeding site was located within 1.4km of the clozest
proposed tarbins, with another possible site ¢, 3.5km to the north.

Apart from snipe, woodoock and 2 failed lapwing breeding attampt, no other notably sensitive breeding
species, were recorded within or directly adjacent to the proposed works comidor. All smipe breeding
acuvity was found to be beyond the zone of mfluence for comstmiction activity and operational

dizplacemant affects.

A detailed list of species observad over a two-vear period is pressnted in Table 5.2.1 of the ETAR.

As part of the iterative design process (embedded mitization), areas of old growth woodland have bean
avpided and will be retamed. Theze areas were identifisd a3 important for woeodland birds, especially
braeding woodcock 2= well 2z 2 rangs of Amber listed bresding pazzarines.

To avoid widespread disturbancs to birds, access within the proposed development zite will be
restricted to the footprint of the proposed works corridor and no access betwesn different parts of the
site will be penmitted except via the propozad works corvidor. hleasurss proposed at Section 5.5.1.1
of the ETAR to protect water guality will avoid adverze effects on birds that rely on downstrearn
aguatic habitars, such as zrey wagtzil and kinzfizher.

Ta aveid direct and indirect diztarbance to breeding birds, the following restrictions on timings of

construction works will, where feasible, be applied:-

# Constmiction will be timead to commence oguzide the bird breeding seazon (March to August
inchizive). Thiz does not prechude consroction contiming during the breeding seazon, but would
allow senzitive bird species to choose nesting sites away from sources of potential disnarbance;

# TWhara remowval of zoitsble nesting habitat iz requoired to facilitate the works, habitst clearancs
works will be undertsken prior to the 1=t hlarch in the consiruction year;

* Vegetation removal reguired for creation of bat festure uffers around turbines will be undertaken
putside the bird braeding saason;

Id ti-h
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* Once vegetation has been removed within the works comridor, these areas will be retzined n a
condition that lmits suitability for nesting birds for the remainder of the construction phaze. Awny
areas of paotential cover, particalarty cover for ground nesting species, will be rendered unsunitable
Ty cufting vegetation or tracking over with an excavator;

+ Should the clearance of vegetation suitable for nesting hird: be required during the bird breeding
seazon, the relevant vezetation will be surveved in advance by the ECoW {with omithological
survey exparience);

* Any construction works proposed during the breeding bird zeazon will be preceded by 2 survey
and will anzure the mplamentation of uffer zonss (if neststemritories are identified) and meazuras
Tequired in order to aveid distorbance. Particular attention will be given to sansitive bird spacias
{including breading raptors and waders); and

# If works are scheduled to commence in Febmary, 2 pre-constmiction wizit will be reguired to
monitor potential lapwing breeding sites in the tillage felds surounding T2 and T3, as this specias

can be present om territories early i the zezzon (late-February'early hiarch).

Mammals (excinding bars)

The likelihood of effects on agustic mareenals, specifically otter foraging habitats, will be avaided
throwgh water quality protection mezsures 25 described at Section 5.5.1.1 of the ETAR

The proposed development has been desizned to minimize the impact o featores which are impartant
for mammals such az hedzerows and drains. Old zrowth woodland and teelines have been avoided
msofar 3z possible. While comumercial forestoy will be removed, care has been taken to snsure that
overall conmectivity betwesn existing woodland and linear featares iz retzined throushout the
construction and operationzl phazes of the proposed developmant.

During the design phaze of the proposed development, a badger main sett was located within the
footprint of the proposed substation. The dimenzions of the substation compound wera alterad to avoid
diractly affecting the sett and a zet-back diztamce of 30m was imposed. Likewize, an outlier zett in an
earth hank southwest of the T2 hardstand (se= Figure AS 8.1 at Annex 5.8 to the ETAR) was avaided
bry re-zligning the sccess track 1o ensure a standoff of in excess of 30m vras retained. Thare was alzo
hadger activity racorded 2t the southern end of the field, adjacent ta the zouthern-maost part of the =poil
deposition area. An appropriate 30m standoff will be mamtained fom the spoil storagze and the felling
area for T4. Proposed excavation for cabling mnning along thiz tree line to the meteorological mast
will be buffered by 30m from sett entrances.
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It iz ackmowledged that the distribution of mammal resting places can change over time. Therefore, in
order to @void accidemtal distarbance during the comstmction phase, a pre-constuction walkowver
survey of the proposed development site will be undertakean If any mammal 1esting places are
identifisd, then appropriate exclozion zone(s) will be implemented and construction activities will be
timed to avoid sensitive periods for the species affected, ie. the breeding season

Likewize, inappropriztely timed vegetation rernoval, required to implement bat festure boffers has the
potential to directly affect the resting sites of bomowing and arborezl mammals. Although durimg
bzzeline surveyvs, no marmmal resting places were identified within the footprint of the propozed
development ar propozed felling areasz, 3 pre-constmaction walkower survey will be undertzken prior to

commeancement of construction.

Pre-constmctionfelling surveys will cover all suitable habitat for protected memmals mcloding within
30m of the warks corrider for badgers and red squirrel, 100m for pine martin and 150m for ofter. The
gim of the surveys iz to identify the resting =ites of protect mammals and implement approprizte

exchizion zone buifers, if required.

The following mitization maazures will be applied to avedd dismrbance to badzar::-

During the hreeding seazon (Decamber to June inclozive), no construction works should be undertaken

within 50m of active sems, nor blasting or pils driving within 150m of active sattz.

Ot of the breeding seazon (July to Movember, inclusive), the following resrictions will apply:

# Do heavy machimery should be used within 30m of badzer sets (umless carried out under
licence);
# Lizghter machinery (zemerally whealed wvehicles) should not be uwsed within 20m of 2 sem

enfrance; and

» Lightwork, such as digging b hand or scrob clearance should net take place within 10m of seit

EMiTan{es.

Dismrbance to foraging mammals will be avoided br:-

* Constmiction works being largely limited to daylizht hours thus allowing nocmarnal anirmals like
bhadeers and otters to forage through the night; and
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# Dlimimizing the risk of marmmals becorning wapped if falling into excavations through the

provizion of egress points, e g. placing escape planks or spoil ms.

Bars

The removal of vegetation iz likely to impact on habitats utilizad by reosting, foraging and cormmiting
batz. Annex 5.5 to the EIAR provides a detailed discussion on, and zszessment of, the likely effects

on hatz and proposed mitigation meazuras ta avold likely significant effacts.

Draring the construction phase of the proposed development, mitization largely focuzes on avoidancs
of direct effects to roostmg batz, with farther consideration given to likely mdirect effects om
foraging/cormrmmting habitats,

The fterative desizn process has, insofar as possible, avoided the removal of older growth reelines and
wosdland habitats likely to be utilized by roosting bats, as described at Chapter 2 of the ETAR.

Whila zeveral treesreelines were noted 32 supporting Potentizl Foost Features (FFFs) within tha
wiorks corridor, no active roosts wears identified during survevs. However, given that a period of tims
iz likely to elapze prior to the commencement of construction, it i= acknowladgad that roosting bats
could occupy PEFs, such as ivy clad tees with occasional holes fissures. Therefore, pre-construciion
reost survey: will be undertakcen to identfy and protect amy bats oCcupying roosts in vegetation

earmarkad for removal,

Any trees identified a2z supporting moderate to hizh PEFs within the works: corridor will be targeted
with further surveys, including emergencea Te-entry sarveys and 'or roost inspections (using endoscapes
and thermal imaging cameras). Surveys will determine occupancy, the type of roost (e.2. matemity,
hibemztion, mating, ransitional), species wzing the roost and the level of oconpancy. Surveys will ba

conducted by appropriztaly experienced ecologists.

For amy occupied roost sites, where wegetation removal is proposed, these surveys will infonm a
derogation licenszs application proces: (Fom the MNEWWS) to undertzke appropriate mitigation actions,
&z required, to ensurs the conservation of bats. Such actions could include measures to exclude bats

from potantial roost holes prior to vegetation raroval and provision of sltemative roost sites.
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Treez requiring felling, znd identified as havinzg modersta-to-hish PEF, whare surveving proves
inconcluzive will be *soft felled’, &= outlined in the WE.4& {2003) guidelines' . This procedurs must ba
carried out in snitabls weather conditions, 2t an approprizte tme of vesr, and involves:-

» Femoving the ree in sections, starting with the top branches and then working down the tunk
trying 1o aveid cutting through cavitiss;

»  Awy sections with PEFs must be lowered with care and laid on the ground with potential
enfrances to roosts orientated upwards to allow bat to vacate the roost; and

# Sections must be lef n sitw for at least 24 hours in saitable weather conditions to allow amy
bats to disperse.

For any occupied roost zites where vezetation removal is not proposed, an exclision zone will be
implarnentad to prevent disturbance during times of occupancy 25 may be determined from Table
51§ of the ETAR. The extant of the excluzion zone can be up to 30m for any notably dismoptive
warks such a: pilingrock breaking; bowever, this meszsure should be proportional to the

dizturhance level: emansting from the construction activiiy.

33§ Marsh Fritillary

In Ireland the gccurrence of this species iz largely restricted to locations whers the larval foodplant
davil’s-bit scabions {Suwociza pratensis) occurs. The extent of devil s-bit scabious within the lands-
made-available for the project was limited to a few very small patches and it was totally non- exiztant
fram arazs occupied by the proposad development footpring based on lack of suitable habitat within
tha potential Zone of Influence reguired and the propozad development site was asseszad 2s unsuitable
for this spacies.

338  Ficheries

The main drainage channel (modified stream) flowing throngh the proposed developrent site was
found w be unsuitable for spawnimg zalmon and lamprey. The proposed development zite is at the

UMEA (200%). Guidelines for the Treatment of Bats prior to the Constroction of Mationzl Foad

Schemas, Envirommental Series on Construction Impacts, Transport Infrastucmre Ireland - TII
(formerly MEA), Dublin. Avsilable at: Jenvironment consmiction-

='Fuidelines-for-the-Treatment-of-Bats -durinz-the-Construction-of-Mational -Foad-

Schemes.
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upper reaches of 2 wibutary of the Stonyford Fiver that is subject to periodic drainags maintenzmcs
wiarks. Drainage has 3 negative effact on the ocourrencs of wiite-clawed crayfizh; snd therefore, it is

conziderad unlikely that species occurs in this watercourse.

Salmon and lamprey spawning habitat and white-clawed crayvfish are noted a3 ocowrring downstream
of the proposed development. White-clawed crayfizh have been recorded from the catchment of the
Stonyford Fiver. Salmon and river lamprey are listed as Qualifying Interests (J0s) of the Eiver Boyne
and Eiver Blackwater 5AC. The hazlthisst population of river lamprey are reported 2= ooouTing in the
lower reaches of the Bovne Fiver main channel dowmstream of Wavan and the Stoerviord tributary was
conziderad to oaly support brook Lamprey. Salmon rum the Fiver Bayoe zlmost every month of the
vear and the Bovne is considered important for this species. In-stresm improvemsnt works on the
Stonyford Fiver have creatad spawning habitar for salmon.

Other native fizh species recorded from the Stonyford Fiver inchide brown trout and eels, snd non-

native species inchiding stoneloach and minnow.

The mitization mezzures required for protection of fzheries are there az inchuded in Section 3.3.2 of
thiz CEMP for the protection of the River Bovne and Fiver Blackwater 2400 and SPA.

3310 Monitoring Measures

32101 Pre-Consoruction Ecological Monitoring

In order to aveid accidental distarbance to the resting places of protacted maromals inchiding badgars,
otters, red squirrelz and pine martens; construction activities will be preceded by an ecological
walkavar survey of the proposed works corrider, mchiding the grid connection route and bat feamirs
butfars..

Likewize, 3z gutlined i Section 5.5.1.6 of the ETAR in order to limit accidental dismirbance 1o bat
roosts during constoction; prior o works commeancing trees within the works corridor previoushy
aszeszed a3 supporting moderate to hizh FEFs will be re-zassessed. Initially this will involve a ground
lewel wizmal asseszment which will be followed wup by inspection: under licence and re-

Ny SMerEENCE SUIVEYE, 83 Tequired.

Az detailed in Saction 551 4 of the ETAR constuction works condocted during the bird breeding
zagzon will raquire pre-constroction nesting bird surnveys to avoid disturbance breeding birds. I nasts
ara identified onzoing monitoring will be implementsd to ensure protection measures (exchizion zons

I Q_-h
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buffars) are implemented and to determine whes works can proceszed, once the breeding sttermpted is

completad.

330102 Water Qualiy Monitoring

In order to verify the efficacy of pollation prevention and mitization mezsares during construction,
water guality monitoring will be undertzken in accordance with the propo:als enclosed in Technical
Schedule 3 — Water Qmality Monitoring Plan.

33,105 Monitoring af Anmex I Bog Woedland

Given the presence of Annex 1 hahitats within the vicinity of the proposed development, it iz deemed
ta be prodent o undertaks monitaring to ensurs that construction activities do not adversely impact on
the guantity or guality of this habitat.

Prior to construction, eight permansnt guadrats (10x10m squares) will be ot op within the area of
Amnnex I bog woodland between T10 and T11 for longs-tenm vegstation monitoring.

During the constmuction phase, surveys will be repeated to ensure that the habitat is not impacted by
constroction works, especizlly by any drainage in the vicinity of T10 and the access wack leading to
TI11.

Post-construciion surveys will be undartaken in Yearz 1, 2, 3, 5 and 10.

Surveys will be undertaken by 2 suitably qualified botanist and at the optimal time of year for surveying
bog woodland.

33,104 Monitoring af Bar Fearure Buffers

The aim for bat fezture buffer: around turbines is to ensore that habitats ars as featareless 2 possibla
to discourzge foraging bats, a3 well 2z potential prey species for kestrels. Initially this will requirs
regular monitoring in Years 1, 2 & 3 to ensure vegetstion clesrance measures and ongoing
mansgement result o the desirad habitat conditions. Once the optiral conditions have besn creatad
{after Year 3) the habitat will continge to be maintained in thiz manmer.

33105 Bird Monitaring

COmithological monitoring surveys will commence at the commencement of construction amd will

contime, post-constroction, i Years 1.2 5 4. 5 10 &15.

@
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Surveys will be conductad, in accordance with SMH guidanced. by @ suitably experienced ormithalogist
and will include the following:-

®  Vaniage poidf surveys;

#  Wider area breeding rapiors surveys;

# Breeding zeszon surveys of 500m nurbine buffer; and

#  Fatality monitoring (to ke conducted conjunction with bat fatality monitoring.

3.3.10.6 Bar Maonitoring
A thres-vear post-constaction monitoring programmes is proposed for bats (SMH et al. 20199, with

monitoring i Years 1, 2 & 3. Mlonitoring is designed to evaluate the success bat feature boffers at
reducing bat activity levels in the vicinity of turbines.

EBat activity surveys will be undertaken n Years 1, 2 & 3.

Fatality monitoring will be undertzken in Year: 1, 2 & 3.

34  Soils and Geology

341 Descripfion

Bazad on the GEI bedrock mapping (wwaw.gsiie), the majority of the proposed development is
tuapped to be underlain by Dinsntian Pare Tabeddsd Limestones; while the far eastern portion of the
proposed wind farm site and saction of the proposad grid connacton are mapped to be undsarlain by
Dinantian Upper Impure Limestones.

The southwestern cormer of the WF site i= mapped to be underlzin by Dimantizn Lower Impurs

Limestonas_

Bazed on the GE1Teagasc soils mapping (wamw.gsi.ie); the ceniral, southern and western areas of the
proposed wind farm site are mainly mmderlain by deep, well- drained mineral soils (BrminDW) with
cutover bog mapped on the northern and eaztern portion of the site. The proposed alectricity substation

iz mapped as being underlain by cutover peat.

2 gpatfoh Matural Herfoge |2007]. Recommended Bind tureey mathads fo iz Impact astesenant of onshione

wind farms.
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The =soil ftvpe mapped along the proposad zrid connection route iz mainhy cut peat with some peaty

gleys towards the eastern side at the end mast location.

331 subszeil: mapping (wanw.gside) show that limestona till: are prazent in the central, southem zmd
western areas of the proposed wind farm site and cutover bog mapped on the northern and eastern
partion of the proposed wind famm site, cloding the location of the propozed elacwicity substation.
Cutower bog iz also mapped along the majority of the propozed grid connection route 2z well 2z the
end mast locations. The subsoils at the haul route works areas are mapped &5 limestone tills.

Peat depths recorded (refer to Anmex &.2 to the ETAR) fom over 50 probes ranged from 0-2.3m with
an average pest depth of 0.Gm. 36% of the probes recorded pest depths of less than 1.0m with 25% of
peat depth probes recorded peat depths of lesz than I.{m. A nomber of localized rezdmes recordad

peat depths fom 2.0 to 2.5m.
Probing undertaksn along the access roads m zgricultoral aress demonstrate that pesty topsoil is
typically present with some shallow pockets of peat berween approximately 0.3 and 0.53m in depth.

The paat is fypically dry and vary firm.

Trial pit and peat probe locations are illusrated on Table 3.2 balowr.
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TARLF 3.2 TRIAL PIT AND PEAT LOCATIONS
Location Average Feat Summaty of Subsoil Litholegy
Deepith {ma}

Tl ] Slighily sandy SILT over zandy, grawally SILT

T2 ] Slizhtly sandy SILT over SILT/CLAY

T3 ] SILT/CLAY with cobhbles

T4 015 i SILTCLAY over sandy,

ol B TELAY -

T5 o7 Gravelly, sandy SILT

TS 0.7 Sandy, gravelly SILT

T? 0.75 Sandy, gravelly SILT

T1d 1.8 Lacustrine CLAY over sandy GERAVEL (fine)

T1l ] SILT/CLAY with cobble: and houlders

Ddetecrological

Mast ] SILT/CLAY with cobbles and boulders

Tem

Compound ] Slightly sandy SILT over SILT/CLAY

Site Comtrol

Enilding ] Slighthy granrelly SILT/CLAY

Subatation 1 Sandy gravelly SILT

A peat stability nzk azzessment was cammied out for the main mfastrochoral elemants at the proposed
development zite (Tefer to Annex §.2 to the EIAFE). The findings of the peat stability risk assessmant
showed that the proposed development zite has sn acceptable margin of zafery, is suitable for the
proposed develapment and is considered to be at low risk of peat faihirs.

Thera ars no known arezs of s0il contamination within the proposed development site or in its
mnmedizte envirgns, During the site walkovers and site investizations, no areas of contamination
concern were identified.
3.4.2 Construction Phase Mitigation Measures
3421 Peat sou subzoll and bedrock excavarion

The excavation of peat, zoil and sub=ail will have s direct effect an the gealogical environment and no
specific mitigation measures are proposed. The excavation of materials will be completed in
accordance with best practice for the management and Teatment of =uch materials.

™ I"c:h
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34.23 Erosion of Exposed Pear, Soil and Subsedl at Excoavarion and Storage dreas

Tha
and

following avoidance and desizn mezsures are proposed to raduce erosion effects at excavation

spail stoTaEe areas:-

Bogz mats will be used, a3 neceszary, to suppart constraction plant and machinery on soft groand,
thns reducing the likelihood of peat, soil and subszoil erezion and avoiding the formation of rutted
areas. Thiz will substantally reduce the likelibood for surface water ponding to ocour;

Excavated soil will be side cast and stored temporarily adjacent to excavation areas for nze during
reinstatement and landscapime. Where material is not requirad for remstatemeant or landscaping,
it zhall be immediately transported to the zpoil deposition areas;

Zilt fences, and all neceszary surface water manzgement messures {including npslope interceptor
drains), will be installed around 211 temporary stockpiles to limit movement of entrained sedimant
in surface water rumoff. All slopes will be zealed with the bucket of an excavator;

In order to minimize mmoff during the constuction phase, works will not take place during
pariods of intense or prolonged rainfall (to prevent increazad silt laden runoff). Drainage systems,
2z outlined in Chapter T of the EIAF. will be implemented to limit roneff effact: during tha

constmction phasze;

At the desiznated spoil deposition areas, materizl will be placed in layvers to ensure stability iz
maintained and works will be undertsken in accordance with best practice comstroction
methodologies. Works at the spoil deposition areas will be monitored, on & weekly baszizs doring
the construction phase and monthly for a sic-moath peried thereafier, by an appropristely
qualified Geatechnical Engineer. In the event that amy ground stzbility issues arise, the Engineer
will have the power to cease works until such time as remedial works have been completed to
hiz/her zatisfaction;

Permansnthy mounded soils and subsoils; for example, benms swrounding turbines and
hardstands, berrns located aslong access tracks and at the :podl deposzition aressz; will be seaded

and grazzed over at tha ezrlisst opportunity to prevent erosion;

The electricity lime (zrid connection) Tench will be reinstated to the required specification and in
accordance with landowner requirements and will be reseeded or allowed to vegetate namralky
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{on zgricultoral land) or topped with tanmaczdam (or similar along public roads) at the earlisst
apporiunity to prevent arozion; and

Following the imstallation of the proposed end masts, excavated material will be reinstated, graded
to match the surrounding ground profile and reseaded or allowad to vegetate namrally.

3423 Comamination gf Pear, Soilz and Subszoils by leakages, spillages of hydrocarbons or orher chemicalz

The following meazsures are proposed to specifically prevent contamination of peat, soils and subsoils:-

The vohune of fuels or oils stored on zite will be minimized. Al fuel and oil will be stored in an
appropriately bunded area within the temporary constructon compound. Only an sppropriats
volome of fusl will be stored at eny given time. The bunded area will be roofed to zvold the
ingress of rainfzll and will be fted with a storm drainaze system and an appropriste oil

interceptar;

All bunded arsss will have 110% capacity of the vohirne to be stored;

Om zite re-fuelling of machinary will be carried out uzing a mobile double skdnned fosl bowzar.
The fuel bowser, 8 double-axel custorn-built refuelling wailer will be re-filled at the temporary
compound apd will be towed around the aite by a 4x4 jesp to where plant and machinery is
located. The 4x4 jeep will alzo be folly stocked with fuel absorbent material and pads in the gvant
of amy accidental =pillages. The fuel bowsar will be parkad on 2 level arsz [n the constroction
compound when not i use and only desiznated wained and competent apsratives will be
authorized to refuel plant on site. Blokbile measurss such as drip trays and foel ahsorbent mats will
Ira uzad during sl refoslling oparations to avold amy accidemtal lagkages;

All plant and machinery used during constraction will be regularly inspectad for leaks and fitnsss
for purpose;

Epill kitz will be available to deal with any minoer accideatal spillages within the temporary

constraction compound and during re-fuelling;

All waste tar material arising from road cuttings {Fom Tenching in public roads and haul route
upzrade works) will be removed off-site and dizposed of at 2 licensad waste facility. Due to the
potential for contamination of soils and subsoils, it is not proposed to wtilize this material for any

reinstaterment works; and

@
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*  An emergency plan for the construction phase to deal with accidental spillages iz contained n
Technical Schedule 1 — Environmental Incident and Emergency Rexponse Flan. This
emergency plan will be farther developad by the coatractor prior to the commencemesnt of

Constraction.

Monitoring Measures

There iz no proposed monitoring programme for land and soils. Hewever, doring and post-
constmuction, 21l excavatad or raizad areas (e oot and G110 and reinstated landscaped sround, including
the spoil deposition areas, will be inspectad for signs of erozion and mstability. These inspections will
be undertaken on & weakly baziz during the construction phaze and monthly, for 2 six-month period,

DSt Construction.

Water

Dezcription

(On 3 regional scale, the proposed development is located in the Boyne Fiver surface water catchmant
within the Ezstern Biver Bazin Diswict (ERBD) in Hydrometric Ares 07,

On 2 more locsl scals, the majority of the wind farm site {inchoding zll of the proposed 9 no. turbine
locations) and the grid comnection (including end rmasts) is located i the Stonmyford Biver
(Boyne_SC030) surface water catchiment.

The Stoervford Fiver flows into the Boyvne Biver approximately 17km downstream of the propased

Sita.

A szl area on the far west of the proposed site is located in the Fiver Deal surface water catchmeant
(Drecl[Fzharney] S5C 010). The Eiver Deel flows into the Boyne Fiver approximately 1Ekm
downstrearn of the proposed site. There is no proposzad infrastmcture loczted in the Fiver Deel surface
water catchment.

In addition to mumerous land drains, the majoricy of the wind farm and 110kV substation site is
drained by 3 no. main streams which are headwater streams: of the Stonyford Fiver and Fiver
Dieal
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Along the grid connection, there will be a requirsment for 4 no. watercourse crossings. Of these
4 no. mapped crossings, 3 no. will be reguired within the wind farm site ifself and the other 1

0o, I8 an existing crossing along the public road.

332 Flped Risk

There are no areas on the historical 67 or 253™ mapping in the area of the wind farm =ite or grid
connection route that are identified as an ares that is “Liable wo Floods”. IMNeo recurring flood
incidents wera ideatified near the proposed wind farm zite from OPW's Flood Hazard Mapping.

The closest mapped flood event is along the Stonyvford Fiver near Delvin village, ~3km to the

north of the zita.

Each of the watercourszes that emerge In the ares of the proposed wind farm site are zmall

headwater streams and therefore fluvial flood of any zignificance is not anticipated.

N elements of the proposed wind farm mfrastructure are located n 2 mapped FFEA floed zone.

The propozed 110kv substation iz located centrally within the wind farms site and it is also located
outzide of 2 mapped PFEA flood zons.

The end mastz at the hlullingar-Corduff 110kV overhead electrical tranzmizzion line are located
in a2 PFEA mapped 100-year fluvial flood zone. Due to the overhead namre of the end mast and
the zmall foolprint area of the foundations, there will be no poteatial for increazed fluvial rizk at

the end mast locations.

333 Surface Water Ouality

Biost recent data showrs that the Stonyford Biver has 2 hoderate (Q3-4) to Good (Q4) Q-rating both
upstream and dovwnstreamn of the wind farm site znd grid commection. The Deel Fiver i= reported to

have 2 High Stams (Q3) opstream of the WF site and reduces to Adoderate (Q3-4) to Good (04)

downstream of the WF zite.

Swurface Water Quality hlonitoring was carried out 2t three locations (within and deamstream of the
wind farm site). Fesults were either “Cood Stams™ ar “High Stans™.

134 Hyvdregeology
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The limestones which underlis the proposed development are clzzzified by the G2 (wonw.gzile) as a
Liocally Important Aguifer {Bedrock which is hloderately Productive only in Local Zones) and a Paor
Aguifer.

In terms of local Groundwater Bodies (GWEs), the propozad development iz locatad in the Athboy
GWE{IE_EA_G_ 001}

The bedrock aguifer at the proposed developrnent site have a Low Importance.

Blazed on the trial pit investization, the groumdwater table in the arezs of limestone tills are more than
2% — 5m below groumd level However, in arezz of cotover bog, the underhving zilte'clays wars
generally found to be semrated Groundwater levels n areas of cotover bog will be between 1 and
1 5m below ground level.

The vulnerability rating of the aguifer benesth the propoesed wind farm and substation site is mapped
gz “Low™ to “High”. The low vulnerability reflects the peat covered areas amd the high wvulnerabilicy
areas are typiczlly mineral subzoils. The moderate volnerability areas are in the wansition zons

hetwean the peat and the mineral zubsoils.

There are no mapped groundwater source protection arezs for either public water zupplias or group
water schemes in the area of the propozad development (MWational Federation Groop Water Schemas
ol

Do private dwealling houszes were identifiad to be located immediately down-gradisnt (i.e. doomslops;
nearsst dwelling located in excess of 700m from the location of a propozed wind torbine) of the
proposed development (and in particular marbine locations) and, therefore, there iz no likelihood to
significant effects on groundwater supplies.

Charges in Sixe Rungff Volumes
As calenlsted in Section 7.3.14 of the ETIAR the emplacement of the proposed develogment footprint

could result in an average increase in surface water mnoff of 20 4m3 d.

Mingarion

Approach
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The overarching objective of the proposed mitigation mezzures is to ensura that all surface water nunoff
iz comnprahensively treated and atternated such that no zilt or sediment laden waters or delsterious
taterial iz dizcharged into the local dramage system. A preliminsryviootline Surface Water
hlanagement Plan [(5WHIP), incorporating the surface water dramags dasizn has been prepared, ses
Technical Scheduls — Surface Watar hlanagemant Plan, and incorporates the principles of Sustainabla
Dirainzge Systems (3uD3) through an amsngement of surface watsr dramage infrastrocturs. The
ST AP has had regard to gresnfield ronod rates and has been designed to mimic same and is suffcient
to accommadate 3 1-in-100 year ramfzll event

While the 5oDE, overzll, iz an amazlgamsation of 2 suite of draipage mfrastuchare; the owverall
philosophy is sraightforward. In summary:-

# Al surface water ranoff will be diracted to specially constructed swales suwrounding all arsas of
ground proposed to be distorbed (inchiding the area for the temporary storzge of materialy;

»  The swales will direct nunoff into settlement ponds/sil waps where ziltsediment will be allowed
to zetle; and

#  Following the zettlement of =ilt'sediment, clean water will be dizscharged indirectly to the local

drainage network via boffered outfalls thus ensuring that no sCouTing ooours.
The suits of surface water dramages mfrasoucire will inclhude interception drains, collector draims

swales, sadimats, flow attennation and Gliration check dams, settlement ponds,silt traps, and boffered
outfalls.

The design criteria implemeanted s part of the Sul3 are as follows:-

# Tominimize alterations to the ambient site lydrology and kyvdrogeolosy:

# To provide sefilement and treatment conirols as cloze to the site footprint 2z possible and to
replicate, where poszible, the exizting bydrological environment of tha zite;

# To mmimiza sadiment loads resulting fom the development run-off during the constroction

phase;

»  To preserve gresnfield mnoff rates and vohimes;
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#  Top swictly coatwol all surface water runoff such that no silt or other pollutants shall amter
watercourses and that no artificially elevatsd levels of downstream =iltation or no plumes of il

arise when substratumm iz disturbed;

»  Toprovide settlemant ponds to encowrage sedimentation and storm water nmoff s=ttlament;

»  To redoce stormwater mnoff velocities throughout the site to prevent scouring and encourage
settlement of sediment locally;

» Tomanage arozion and allow for the effective revegetation of bare surfaces; and

» To manage and control water within the zite and allow for the dischargs of mneff from the site
elowr the BIAC of the ralevant surface water regulation valos.

It should be noted that the meazures =et out below rafer to the overall mitization fTramework within
which the SWHIP has been prepared; while further measures are also proposed.

35,00 Eartnweris (Removal af Fegerarion Cover, Excavations and Sweck Piling) Reswiting in Swuspernded
Solids Exfratmment in Surfoce Water

F.5.48.2.0 Mingaron by Avoidarce
The key mitigation measare during the construction phasze is the avoidance of sensitive aguatic areas
whars possibls by nzing 2 30m buffer. From the constraint: map (Anmex 7.2 to ETAR), it can be sean
that zpart Fom some ssctons of access track, the TT hardstznd, 3 section of the constraction campound
slong, the north-western corner of the substation along with the watercourss crossing locstions, the
majority of the propozed development areas (incloding a1l turbine locations) are located outzide of
areas that have baen azzeszed to be hydrologically ssnsitive.

Az described in Chapter 3 of the EIAR, specific mitigation measures, incorporated into the design of
the development and through implementation of best practice methodologies (discuzsed below) will
be employed whare work inside boffer zones iz proposed.

The genarally large sethack distance from sensitive bydrological featurss means that sufficient spacs
is provided for the installation of proposed drainage mitization measures (discuszed below)) and to
enzure their effective operastion. The proposed boffer zone will ensurs:-

Ly
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*  Avoidance of phyzical damage to watercoarses, and associated release of zediment;

«  Avpoidance of excavations within close proximity to surface water coursss;

#  Avoidance of the entry of suspended sediment from earthworks into watarcourses; and,

»  Avoidance of the eatry of suspended sediment from the construction phaze drainage system nto
watercourses, achisved in part by ending dram discharge outside the affer zone and allowing

parcolation across the vegetation of the bufisr zone.

3.5.8.2.1 Mitgation by Prevention
The following zaction details the measures which will be put i place during the constroction phase to

enzure that surface water fzatures are protected fom the relezze of silt or zadiment and to ensurs that

2]l surface water rumoff is fally attenvated to avoid the discharge of dirty water.

»  Zource conmirals to limit the likelibood for “dirty wrater” to ocour:-

o Imterceptor drains, vee-drains, diversion drzins, flume pipes, erosion and welacity comtrol
mezzures such as use of sand bags, oyster bags filled with clean washed gravel, filter fabrics,

and other similar'equivalent or sppropriate sysiems;

o Smzll working areas, covermg stockpiles, weathering off stockpiles, cessation of works

Certain areas or other similar/'squivalent or approprizte measuras.
# In-Line conwols to ensure appropriate management of silt laden water:-

o Imterceptor drains, vee-draims, overzized swalas, erozion and welocity control measures such
as check damsz, zand bags, oyster bags, straw bales, floww limiters, weirs, baffles zilt bazs, =il
fences, zadimats, filter fabrics, and collection sumps, temporary sumps'anenuation lagoons,
zadiment fwaps, pumping systems, settlement ponds, temporary pumping chambars, or other

zimilar’equivalent or appropriate sysiems.

#  Treaonent systems to fully starmate silt laden watsrs prior 1o discharga:-
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o Temporary swmps and attenuation ponds, tsroporary storzge lagoons, sediment fraps, and
safflamnent ponds, and proprietary settlement systems such az Silthuster, andor other

zimilar'equivalent or appropriate sysiems.

It shounld be noted for thiz site that an extensive network of land drams already exists, and thesa will
be intepratad and enhanced a3 required and nsed within the wind farm development drainzge syvstem.
The integration of the existing land draimagze network and the proposed wind farnm netowaork is common
practice in wind energy developments and will 2lzo result in benefits to surrounding agriculural lands.

The main elements of interaction with existing drains will be as follows:-

*  Apart from interceptor drams, which will comvey clean manoff water to the downsiream drainags
gyztem. there will be no dioect dizcharge (without treamment for sediment redoction, smd
attermation for flow manzgement) of nmoff from the propozed wind farm drainags imto ths
existing site drainsge network. Thizs will reduce the likelihood for amy increased rizk of

downstream floading or sediment ransport erosiomn;

#  Silt waps will be placed in the existing drains upstream of any streams whers construction works
iz taking place, and these will be diveried into proposed interceptor drains, or culveried

under/across the works area;

*  During the operational phaze of the wind farmn, roned fom individoal marbine hardstanding areas
will be not discharged into the exizting drzin nerwork bat discharged locally at each furbins
location through stilling ponds and buffared outfalls onto vegetated surfaces;

»  Buffered outfalls which will be nomarous over the zite will promote percolation of drainage
WatETs acToss veZetation and close to the point 2t which the additional nineff iz generated, rather
than direct discharge to the existing drainz of the =ite;

#  Drain: nunning paralle] to the existing roads that requoiring widening will be upgradsd. Velocity
and =ilt comrol measures such as check dams, sand bags, ovster bags, staw bales, flow limitars,
wairz, baffles and silt fences will be used during the upgrade works. Fegular buffered outfalls
will alza be added to these drains to protect downstream surface watars.

3.5.6.2.3 Water Treaiment Train
A final line of defence can be provided by a water treatment raim such as 3 “Siltbaster”, if required.
If the discharge water from consooction areas fails to be of a high qualify, then a flration weztmant
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svatem (zach as 2 ‘Silthuster’ or similar equoivalent treatment train (zegquence of water weatmant
processes) will be used to filter and trest all surface discharge water collected in the dirty water
drainage system. This water restment train will apply for the entirety of the constroction phase,

3.5.0.2.4 5ilt Fences

Silt fences will be emplaced within drains down-gradient of all construction areas. 5ilt fences ars
effactive at removing heavy seftlezble solids. This will act to prevent entry to watercourses of 2and
and gravel sized zediment relesssd from excavation of minerzl sub-soils of glacial and glacio-fluvial
origin, and enfrained in surface water runoff. Inspection and mamtenznce of thess struchures during
construction phase iz critical to their fonctioning to stated parpose. They will remain in placs
throughout the entire constroction phasa Dowble silt fances will be amplaced within draines down-
gradient of all construction areas inzide the hydrological buffar zones to provide an additional laver of
protection in these areas.

3.5.6.2.5 55t Bags

Silt bazs will e uzad whers small to medimm velumes of water nead to be pumped from excavations.
A watar iz purnped through the bag, most of the sediment iz retained by the geotextile fahric allawing
filtered water to pass through. Silt bagz will be usad with namral vegstation flers or sedimats
(zediment entrapment mats, consizting of coir or jute matting) placed at the zilt bag location to provide
forther restmeant of the water gutfzll fFom the =il bag. Sedimats will be zecursd to the ground surfacs
using stakes/pegs. The sadimat will extend to the fall width of the outfall to ensure all water passes
throueh thiz additional westment megzure.

F.5.8.2.8 Mangzement of Rungff flom Soil Deposition dreas
It iz propozad that excavated soil and peat will be used for remstatement and landscaping throughout
the zite and any excess material will be placed in I no. deposition areas at the wind fanm site, | no.
soil depozition arez and 1 no. peat deposition area.

Excavated peat from grid connaction to be used as backiill and landscapng Temstatemant. Excavatad
soil from grid on public road {2z well 25 road surfacing) to be removed to licenced faciline.

Both propazed spoil deposition areas are located outside the 30m stream buffer zone (Tefer to Anmex
7.2 to the ETAR).
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The propozed deposition aress are natoral depressipns in the ground, or arsas of lower-lying zround,
and therefora there might be 3 requiremant to de-water prior to nfilling (pleaze refar to Section 7.5.1.2

of the EIAR for mitization mezsures relating to dewaterng).

Druring the initial placement of spoil in the deposition areas, silt fances, siraw bales and biodegradabla
ruatiing will be nzed to confral surface water ranoff. Dramage fom everburdsn deposition areas will
ultimately be rowted to an overzized swale and 2 mamber of seftlement ponds and 2 “Siltbuster’ with
apprapriate storaze and setflemant capacity, designad for a “1-in- 100 year G-hour return” period, befora
being discharged to the on-zite drains.

Spoil deposition areas will be sealed with 2 digger bucket and vegetatad a5 soon possible to reduce
sedimant sntrainment in mnofi Once re-vegstated and stabilizad, soil'peat deposition areas will no
longer be a likely source of silt laden numoff. Satilament ponds will be left in place uati] the areas hava
stabilised.

F3.5.0.2.7 Grid Connecrion Imsrallation Works

Temporary silt fencing/zilt wap arrangements will be placed within existing roadszide'field dramagza
featores zlong the erid commection to remove any suspendad sediments from the works arez. The
trapped sediment will be removed and dispozed at an approprizte licenced facility. The bare ground

re-zegded ramstated immediately and zilt fencing temporally l=ft i placs if necezzary.

F.5.8.2.8 Pre-emprive Site Dramage \Wanagement

The works programme for the mitial construction stage of the development will also take account of
weathar forecasts, and predicted rainfall in particular. Large excavations snd movements of
soil'subsoil or vegeistion sipping will be sospended or scaled back if prolonzed or intense rain is
forecast. The extent to which works will be zcalsd back or suspended will relate directly to the amount
of ramfall forecast.

The following forecasting systems are available and will be nzed on 2 daily hasis at the site to ditect
proposed construction activities:-

®  (Ganeral Forecasts: Avzilzhle on & mational, regional and county level from the hist Eireamm
wabzite (wwnw met.isforecasts). These provide gensral mformation on weather patterns including
rainfall, wind spead and diraction but do not provide any quantitative rainfall estimates;

®  DMleteo Alarm: Aleris to the possible acourrence of savere waather for the next I davs. Lessz uzefil

than zenetal forecasts az only available on 2 provincial scals;

@
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# 3 hour Rainfall hiaps: Forecast guantitative rainfall amoumis for the next 3 hoors bot does not

account for pozsible heavy localizsed events;

#  Fainfall Fadar Images: Images covering the entire country are freely available from the Wit
Eireanm website (waw met.jelatest rainfall_radar.azp). The images ars 3 composite of radar data
from Shannon and Dublin sirports and give a picture of corrent ramiEll extent and infensity.
Images show a quantitative measare of racent rainfall. A 3 hour record iz given and iz updated
every 13 minntes, Fadar images are not predictive; and,

« Conmltancy Service: Met Eireann provids a 14 hour telephone consuliancy service. The
forecaster will provide interpretation of weather data and zive the best available forecast for the

zrea of mterest.

Uszing the zafe threshold ramfzll valees will allow work to be safely controlled {Fom a water gquality

perzpective) in the event of an impendmg high rainfall intensity event.

Workx= will ba suzpendad if forscasting suggests either of the following is likely to ocoar:-

« =10 mmhr (i.e high mtensity local rainfall events);

« =I5 mm in 8 24-howr period (heavy fontal rainfall lasting most of the day); or,

#  =half monthly averaze rainfall in any 7 days.

Prior to works being suspended the following control meszures will be complsted.:-

#  Zecurs all open excavations;

#  Provids termporary ar emergency drainage to prevent back-up of nurface runoff, and,

*  Avold working during heavy rainfall and for up to 24-hours after heavy events to ensure dramags

gystems are not overlozded.

F.5.6.2.90 Toming gf Site Conztruction Works
The constoction of the =ite drainags systerm will be carried out, at the respective location, prior to

other activities being commenced. The construction of the drainage system will only be carried out
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during pariod: of low rainfall, and therefore minmommn numoff rates. This will minimize the rizk of

entrainment of suspended zadiment in surface water mnoff and wansport via this patheray to surface

watercourses. Construction of the drainage system doring thiz period will zlzp ensurs that attennation

featores zzszocizted with the drainage system will be in place and functional for all zubsequoant

construction works.

3.5.6.5 Excmumtion Dewatering and Potennial fmpacts on Swice Water Qualiiy

The management of excavation dewsataring (pumping), particularly i relation to any accumulation of

water in foundation: or eleciricity line trenches, and subsaguent westment prior to discharge into the
draimage network will be undertaken as follows:-

Appropriate interceptor dramage. to prevent upslope surface mnoff Som entering excavations,

will be put in place;

The interceptor dramags will be discharged to the site constrocied drainaze system or anto namral
vegetated surfaces and not divectly to surface watars to ensure that Greenfield mnoff ratss are
mimickad;

If required, pumping of excavation inflows will prevent build op of water in the excavation;

The pumped water volumes will be discharged viz volume and sediment aftennation ponds

adjacent to excavatlon areas, of via specialist restment systerms such as 3 Silthoster umit;

Thera will be no direct discharge to surface watsrcourses, and thersfore no rizk of hydraulic

loadimg or contamination will acoor;

Draily monitoring of wind fanm excavations by the Enviroremental hanager will ocour doring the
constraction phasza. If high levels of zeepage nflow ooour, excavation work at thiz location will
cease mmediztely and 2 gestechnical asseszment undertaken; and,

A mobile *Silthoster’ or similar eguivalent specizlist westment system will be available on-zite
for emergsncias. 3iltbusters are mobile =il raps that can remaove fine particlas from water using
2 proven technology and bodranlic design m 3 rugged onit The mobils units are specifically
dezigned for use on constuction-sites. They will be nzad as finzl line of defence if needad.

3584 Porential Release of Hydrocarbon: during Construction and Storage
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hMitipation measures propozed 1o avold releasze of hydrocarbons at the zite are as follows:-

#  The vohwne of fuels or ails stored on =ite will be minimized. A1l fuel and oil will be stored in an
appropriataly bunded svea within the temporary constructon compound. Only an appropriats
volome of fasl will be stored at sy ziven time. The bunded arsa will be roofed to avold the
ingress of rainfsll and will be Sred with a storm drainmage systern and an approprizte oil

intercepiar;

# Al tnded areas will have 110% capacity of the volime to be stored;

»  Om zite re-fuelling of machinery will be carried out nzing a mobile double skdnned foel bowszar.
The fuel bowser, 2 double-axel custorn-built refuelling wailer will be re-filled at the temporary
compound and will be towed around the site by 2 4x4 jesp to whars plant and machinery is
located. Mo refuslling will be permitted a2t works locations within the 30m hydrological buffar.
The 4x4 jeep will zlzo be fully stocked with fuel abezorbent material and pads in the event of any
accidental spillages. The fuel bowser will be parked on 2 level area in the construction compound
when not innze and oaly designated trained and competent operatives will be authorized to refusl
plant on zite. hiobile meazures such az drip trays and foel shsorbent mats will be uzed during all

refuelling operations to avoid any accidental leakages;

# Al plant and machinery used doring constmoction will be regularty inspected for leaks and finass
for purpese;

#  Epill kits will be rezdily available to deal with any accidental spillage in;

#  All waste far material arising from road cutbing: (from tranching or other works in pablic roads)
will be removed off-zite and taken to 2 licensed waste facility. Dwue to the potentizl for
contamination of solls and suhsoils, it i= not propozed to wtilize this materizl for any reinstatemeant
works; and

# An putline emergency plan for the construction phase to deal with accidental spillagas is
contained within Technical Schedule 1 — Environmental Incident and Emergency Fesponze
Plan. This emergency plan will be forther developed prior to the commencement of developrment,
and will be agreed with the Planning Antharity as part of the detailed CERIP.

3.5.0.5 Groundwater and Swiface Warey Contamination from Wastewarer Dizposal

)
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hMeazares to avoid contamination of ground and surface waters by wastewaters will comprizse:-

#  DNlegsures to avoid contarninaton of ground and surface waters by wastewaters will comprize:-
The provizion of =21f contained port-a-loos {chemical toilets) with an integrated waste holding
tank will be mstalled =t the site compound, maintaimed by the providing conractor, and removed
from =ite on completion of the construction works;

»  Water supply for the site office and other sanitztion will be brought to site and removed after nza
o be discharged at a suitable off-zite westment location; and,

* Mo water will be sourced on the site, nor will any wastewater be discharzed to the site

3.5.0.84 Release of Cemers-Bazed Products
The following mitization meazures are proposed to ensure that the relezze of cement-based products

iz avoided:-

* Mo barching of wet-cement products will coour on site. Feady-mixed concrete will be bronzht to
site az requirad and, where pozzible, emplacernent of pre-cast products, will taks wtilised;

*  Allwatercourse crossings will utilise pre-cast products and the use of wet-cement products within
the hydrological tuffer will be avoided insofar as possible;

*  Where concrete i= deliversd on zite, cnly the chute will be cleaned, using the smallest volame of
water practicable. Chute cleaning will be undertzken at lined cemeant washout ponds with waters
heing tankersd and stared in the temporary constructon compound, removed off site znd dispaszed
of at an zpproved licemsed facility. Mo discharge of cement contaminated waters to ths
constraction phase dramaze systemn or dirsctly to any ariificial drain or watercourse will be
allowved,

*  Weather forecasting will be uzed to ensure that prolonged or mtense rzinfall iz not predictsd

during concrets pouring sctivitias; and,

#  The pour zite will be kept free of standing water and plastic covers will be ready in caze of mddan
rainfall event.
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35,487 Morphological Changes ro Surface Warer Cowrses & Draimages Patterns

The following mitization messures are proposed:-

#  Where possible, all proposed new stream crossings will be clear span bridees (bottomlass
culverts) and the stream bads will remain undistarbed. INo in-stream excavation works at tha
crazzing locations are proposed and therefore there will be no mnpact on the stream at the propased
craszing location;

#  Where internal wind farm electrical cabling of grid cormection cabling will pass abave or below
the existing culvert and will not directhy interfers with the calvert;

#  Atthe time of construction, all guidancebest practice reguirements of the Office of Public Warks
(OFW) or Inland Fizsheries Ireland will be incorporated imto the desisn'comstuction of the

proposed watercourse'culvert crossings;

# Az 3 further precantion, m-stresm construction work {shoald it ke reguired for any reason) will
aaly be camied out during the pericd perrnittad by Inland Fisheriss Ireland for in-stream works
according to the Eastern Fiagional Fizheries Board (2004} guidance document “Flagquiraments for
the Protection of Fisheries Habitat during Constmaction and Developmeant Wiarks at Fiver Sites™,
i, May to Seprember inchusive. This time period comcides with the period of lowest expected
rainfall, and therefore minimom ronoff rates. Thiz will minimize the risk of entrainment of
spapefded sediment o osarface water runoff, and tramsport wia thiz pathway to surface

watercourzes (any deviation from thizs will be dons in discussion with the IFT);

# During the nezr stream constaction works (e, within the 30m affer zons), dooble row =il
fances: will be emplaced mmediztely down-gradient of the construction area for the duration of
the consiruction phase; and

*  Allnew or revised watercourse crossings (watercourses mappad on O30 mapping) will reguire 2
Zection 50 licenze application to the OPFW in accordance with the Arterial Drginage Act 1945,
The river/'stream croszings will ba designed in accordance with OFW guidelines reguiraments o

zpplving for 2 Section 30 conzent.

The propossd Bracklym Wind Fanm will not alter the bhydrolozy or watar balance of the
catchments watercourses downsmeam of the proposed zite, therafore the propozed development will
not affact any propozed bog rehabilitation plans that might be carried out o the fufure on any adjoming
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hoglands, Any rehabilitation plans that are carmied out will also have 1o be dons in 3 manner that will
not @ffect upsoeam drainaze and therefore no effects on the proposed Brackbhm Wind Fanm site are
anficipated.

3.5.40.5 Porential Hvdrological Impact: on Designatsd Sites

.6

The proposed mitigation measures for protecton of surface water guality, which will inclods buffer
mones and robust drainage control measures (1.e. mterceptor draims, swales, settlement ponds), will
enzure that the quality of nmoff from proposed development areas will be very hizh.

Az stated in Section T.6.1.1 of the ETAR, there could potentially be an “imperceptible, temporary
mnpact” on lacel streams and rivers which, if ocoars, wounld be extremely localized and of a very short
duration (ie hours). Therefore, significant indivect byvdrological or water guality effectz on the
downstrearn Fiver Bovie and Fiver Blackwatar SAC will not oocur.

Air and Climate

The greztest likelihood of effects on air quality daring the construction phasze is fom constroction dust
emizzions and the potential for nuizance dust. In order to minimise dust emissions during construction,
3 zeries of mitization mezzures have baen prepared in the form of an outline Dast himimization Plan
(22 Annex 82 to EIAR).

A detziled Dust himimization Plan will be formulated prior to the construction phase of the praject
bleasures to be inchuded within the Dust Minimization Plan inchide:-

»  Access wracks and public roads n the vicinity of the site shall be regularky cleaned to remave nmd,
aggragates and debris and maintzined az appropriate. All road sweepars shall be water assisted;

#  Any road that has the potsmtial to give rize to fugitive dust shall be regularly watarad, as

Epproprizte, during dry and’‘or windy conditions;

»  Vehiclas delivering material with dust patential shall be enclosed or covered with tarpanlin at all
tirnes to restrict the ascape of dust;

#  Public roads in the vicinity of the zits shall be regolarly mspected for cleanliness and cleamed as

NECassary;
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In the event of dust noizancs poouring outzide the site boundary, movement of materials will ba
immediately terminated and satisfactory procedores implemented to rectify the problem befora
the resumption of operations;

If izznes perzist and the shove measures are not zatizfactorily controlling dust emiszions, a2 whesl
cleamimg zystem with mmble grids to dislodge acowrmlsted dust and mod prior to leaving the site
shiguld be installed; and

During movement of materials both on and off-site, fracks will be sbmgently covered with
tarpaulin at all times. Bafore enrance onto public roads, trucks will be adsgquataly inspected to

ensure no potenrial for dust emissions;

MMaterial handlimg systemsz and site stockpiling of materials will be designed and laid out to
minirmise exposure o wind. Water misting or sprays will be used a2 required if paricularly dusty

activities are neceszary daring dry of windy periods;

The dust minimization plan shall be reviewed at regolar intervals during the constuction phasza
1o ensure the effectiveness of the procedures in place and to maintain the gozl of minimization of
duszt throngh the nza of best practice and procedurss.

At all times, these procedores will be strictly monitored and aszessed. Inthe event of dustnnizance
accurring oamide the site boundary, movements of matarials likely to raize dust will be curtzilad
and zatizfactory procedures implsmented to rectify the problem before the resumpiion of

constmction oparations.

3.7  Archaeolozy and Cultural Heritage

As part of the EIAR. (Chaptar 93, an Archasological, Architectoral and Calmiral Heritags Assessmant
was prepared for the wind farm development. The assessment pressnis all Emown existing

archaeplogical =ites, provides a summary of potantial impacts azsociated with the development of tha

proposed wind farm and also provides relative mitigation measares.

There are fourteen recorded monuments within lkon of the propozed development as described m
Section 10.4.2 of the ETIAR. The majority are ringforis although thare iz also 2 flat cametry, an
earthwork, 2 feld system and two tower houzes. There are six protected stroctures (three in Co. bdeath
and thres in Co. Westmeath) within the landholding and ffn-foor protected stuctures in Co. Bdeath
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within 3km of the proposed development (see 10.4.% of the EIAR). The following mitization

IEISUrSsy are praposad:

A post-consent pre-construction archaealogical zeophyv=ical survey shall be carried out in all areas
of land take associated with the proposed turtine baszes and crane hardstands. The geophys=ical
survey will be carried out under licence to the Department of Honsing, Local Government amd

Haritage;

Post-consent pre-constraction test trenching shall be carrisd out in 2ll arez: of land taks aszocitad
with the propesed tarbine bases and hardstands, as well as alonz the access roads leading to
Turbine 3 and Tarbine 11. Test wenching will be carried out under licence to the Deparoment of
Housing, Local Govenvment snd Heritzge and the Mational hMuzeum of Ireland. Provizion will be
made for the full excavation and recardimg of amy archaealogical feamires or depaosit that may be
expozed during test renching. Test wenchimg will be cognizant of the result of the geophy=ical
survey. Forther recommendations, which may include preservation in zitu or archasological

excavation, may be made on completion of the test ranching prograrrme;

Archaeological monitoring of all excavations associzted with constraction of the proposed wind
farm zhall be carried out hMonitoring will be carried out under licence to the Deparirnent of
Housing, Local Govenyment snd Heritzge and the Mational huzeum of Ireland. Provizion will be
made for the full excavation and recardimg of amy archaealogical feamires or depaosit that may be
exposed during monitoring;

Archaeplogical monitoring of all excavations associated with the proposed grid connection shall
Ina carried out. hlonitoring will e carried out under licence to the Deparmment of Hounsing, Local
Crovernrnent and Heritaze and the Mational Musewmn of Ireland. Provision will be made for the
full excavation and recording of amy archaeological features or deposits that may be expozed

during monitorimg; and

Archaeplogical monitoring of all excavations associated with the proposed road uperades shall
Ina carried out. hlonitoring will e carried out under licence to the Deparmment of Hounsing, Local
Crovernrnent and Heritaze and the Mational Musewrn of Ireland. Provizsion will be made for the
full excavation and recording of amy archaeological features or deposits that may be expozed

during monitormg.
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Criven their proximity to existmg heritage feamirss, it is recommended that micrositing should not ba
considered in respect of Turbine 3 or Turbine T11 zhould it result in tarbines being moved clozer to
the Recorded Dlomaments in these two areas.

The micrositmg of other infrasmacture, within the tolerances outlined m Chapter 3 of the ETAR. will

not result in any adversze effect on archasological, architectoral or culmaral heritage features.

Noize

Constraction activities will be completed in accordance with the provisions, whers relevant of BS
5228-1:2009+A1:2014 Code of practice for noize and vibration control on consruction and open sitas
— Moize which offers detailed suidance on the control of noise & wibration fom demolition zmd
constmaction activities. The relevant practices to be adoptad during consmaction shall include:-

*  Limiting the hours during which zite activities likely to create hizh levels of noize o vibration are

permitied;

+  Eztzblizhing channels of commmnication between the contractor’developer, Local Anthorities and

residents;

*  Appointing 3 zite representative responszible for matiers relating to noise snd vibration;

+  Mlonitorimg fypical levels of noize and vibration during critical periods and at sensitive locations;

amd

*  Heeping zite access racks even to mitigats the potentizl for vibration from HGEV =,

Furthenmare, 2 variety of practiczble noise control mezsures will be emplayed. Thess inchade:-

+*  Eelection of plant with low inherent potentizl for generation of noize and'or vibration;

# Placimg of noisy/vibratory plant az far away from sensitive properties 2z permitted by site

constramtz, and;

+  Fegular mzintenancs and servicing of plant fhems.
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The following list of messures will be mplemented 33 relevant to ensure compliance with the relevant

construction nodze criteria;

* o plant or machinery will be permittad to cansze a public muizance dus to noise;

#  The best means practicable, including proper maintsnance of plant, will be employed to minimizs
the noizs produced by on site operaticns.

* Al vehicles and machanical plant will be fitted with effective exhanst silencers and mammtained
in good warking order for the doration of the contract;

*  Compreszars will be attenuated models fittad with properly lined and sealed acoustic covers
which will b kept clozed whenever the machines are inuse and all ancillary ppeumatic teols shall
e fittsd with zuitable silancers;

#  Machinery that i= gzad intermittanthy will e shat down ar thronled back 1o 2 minimmum daring

pariods whan not in use;

*  Any plant, such az generators or pamps, which may be reguired to operats outzide of genaral

constraction hours will be sorrounded by an acoustic enclosure or portable scresn;

#»  During the coarse of the construction programme, supervision of the works will include ensuring
compliance with the limits detailed in Table 11.6 of the ETAR usinz methods outlined in B2
5228-1:2009+-A1:2014 Code of practics for noise and vibration control on constructon and opsn

sites — Moise;

#  The howrs of constmiction activity will be limited to awvoid umsociable hours where possible
Construction operations, inchiding the delivery of constuction materizls, shall gensrally be
resmicted to betwean 07:00hrs and 19:00krs MMonday to Friday and betoveen 07:00br: and 13:00hrs
aa Saturdays, with no operations on Sundays or public helidays. Howevear, to ensure that optimal
nze iz mads of good weather periods, at occasional critical pericds within the constroction
programme (1.8, concrets pours, turbine component deliveries snd furbine erection) or in the evant

of an emergency; activities may be neceszary outzide out of thess hours.

Bazad on asseszmant of the geological composition of the zite undertaken to data, it i= concludad that
significant levels of rock are not present. In the unlikely event that rock is encountered, rock bresking
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may be aroploved to utiliza this rock in the construction of access tracks or hardstands. If rock brezking

iz required, the following measures will be implementad, where necessary, to rnifigate noize

Emizzions:-

*  Fit suitably designed muffler or sound reduction equipment to the rock breaking tool to reducs
naize without mpairing machine efficisncy;

#  Enzure zll zir lines are sealed;

% Uz a dampened bit to eliminate 2 ‘ringing” sound;

#  Erect an acoustic scresn between compressors of Zsnerztors and noise sensitive arsa, When

pozzible, line of sight batween top of machme and reception point will be abscurad; and

#  Encloze the brezker or rock drill in portable or fixed acoustc enclosure with suitabls ventilation.

Vibration

The level of vibration from construction activities shall be limited to the values set out in Table 11.7
of the EIAR.

Criven the substantial distances between locations where notable levels of vibration may take place
(2.g. piling at turkins locations or extensive use of vibration rollers m access track constraction) and
the nearsst MEL:, no Likely siznificant effect will be experienced. Therefore, no specific mitization

easures are praposed in respect of thess works.

The completion of upgrads works to the haol route (e along the L1504 and L3508) and ths
transportation of consfroction materials will occur in close procimity to 2 number of residemtial
properties along theze rozds. All dwellings located within 50m of proposed uperade works and above-
referencad local roads are asseszad o be modem building:s of sound constraction (22 Section 11.3.1.2
of the EIAR) and are not, therefore, assesszad as likely to be suzceptible to cosmetic or strucharal
dzmage from the magnitode of vibration predicted to be genarated by the proposed upgrade works and

traffic movements.

However, and netwithstanding the sbove; prior to the commencement of development 2 vizual
mspection (with phatographic record) of all stroctures (buildings) within 50m of the L1504 and L3508
will be underizken by a suitably gualified engineer to identify any pre-exizting evidence of strucharal
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deterioration. A rapart on the vizual inspection of each property will, on completion, be fumizhad to
the respective property owners. During constmaction, it is also proposzed to undertzke occasional
mspections 1o ensure the aarly idamtification of any adverse effecm.

Following the completion of construction, 2 similar survey shall be complstad and if a deterioration is
identified and can be directly arributed to the constroction of the proposed development, appropriate
action will be immediately undsrtzaken n agreement with the property owner and at the expenze of the
Applicant. The Planning Aunthority will also be advized of any necessary remadial wark.

Az further level of protection to thoss properties located mmediztaly adjaceat to the L3508 (identifisd
a3 H17, HI4 and H77) where it iz proposed to increaze the width of the existing road camizgeway, the

following additional mitization mazsures are recommendsad:-

# Prior to the commencement of construction, a dilapidstion marvey of each property will be
undartaken. Thiz survey will form the basziz of & report (to be fumished to the property owmer)
providing detziled description of the condition of the property;

#  Crack “tell-tales” will be mstalled on amy existing cracks that are of concemn. These “tell-tales”
will allow the cracks to be carefuolly monitored and will indicate whether any movemsnt or

apaning of the cracks has ocowrred. The tell-tales will be inspected regularhy during constroction;

* A vibration monitor will be installed at each of the properties and will allow for actual vibration

levels to be carefully monitored; ;

* A zpaed limit of 20 km'h will be put in place for 2]l comstmaction traffic wzing the L3508 within
100m of each of the above dwellings; and

# Following constmuction, a further dilapidation survey of the properies will be undsrzken and
furmmished to the property owners. The results of this survey will be compared to that carrisd out

prior to construction and can be nzed to determine if any damage has been canzad to the properties.

With the above mitization and monitoring measures in place, the likelihood of amy damage to
buildings, but in particular residentizl dwellmgs, will be minimized. Moreover, the regular monitoring
of the propozed “tell-tales” and vibration monitors will give an early mdication of vibration levels and
will ensure that 2 timely mtervention can be made, and additional mitieation or remedizl measuras

mplemented . if adverse effacts are zzzezsed as likely to arize.

®
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Traffic

The liksly effact: of the propozed development have bean identified az being zlight to moderate znd
temporary in nature and associzted with shori-temm construction and decormmizssioning actvities.
Curpulative effects could, in the zbsence of mitigstion, rise two ‘significant’ if the proposzed
development iz constucted at the zame time as the propozed Ballivor Wind Farm on adjacent lands.
Likely effects during the operationzl phasze have been asseszed as being mperceptible and hence

rnitization meazures are not dearmed to be necessary.

In order to avoid significant effects amd reduce the predicted masznimde of effects to the grestest
poszible extent, & suits of mitization measures are availzble which will further reduce any likely effects
during the constroction phase. The following mitigation messures will be implementad:-

»  Traffic movements will be lmited to 07:00-19:00 WMonday to Fridsy and 07:00-13:00 on
Zatordays with no movements oa Sundavs or public helidays. It may be occasionally necessary
o undertale works outzide of these houors to avail of favourable weather conditions or during
extended conmcrete pours. Where consiroction activities are necessary ouizide of the normal
working hoars, local residents and the Plapnimg Authority will receive prior notification;

# A wheal cleaning facility will be provided, 2z necessary, to prevent any dehriz being transferrad
from site to the adjacent public road=. All drivers will be required to ensure that their vehicla iz
free from dirt and stones prier to departure from the construction site. Where conditions exist for
duzt to become fFriable, tachnigues sach as damping down of the affected areas will be amployed

and vehiclas Toads will be covered to reduce dust emizsions;

# A Traffic Management Plan shsll be zgreed as part of the Constuction Envirommental
Manzgement Flan (CERE) with the Loczl Anthority prior to the commencement of developrment.
The Traffic Manzgement Flan shall inclede inter aliz confinmed detzail: of construction material
haul routes; confinmed details of vehicle specifications; & materials delivery programme; traffic
managament mmeasares inchiding detail: of “StopGeo” systems, signzge, road closures amd

diversionary routes; and road reinstaternent details;

# Al works to the public road shall be undertaken in consuliation with, and azread in advance with,
the Local Authority;

»  Allreasonable steps shall be taken to ensure that nationsl and regionsl routes are usad to tranzport
all materizls to the =ite, in so far a= is possible;

Q)
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# Pror to, and post, construction; pavement condition sarveys snd bridge surveys will be
undertzken zlong zll nom-nationsl access rowtes. Given the high-guality and well-mamtained
nature of motorways and national routes, i is not 2zsessed 83 DeCESsaTy to CaEITY out surveys of
theze camriageways or strucmres alonz these routes. Following the completion of the pre-
constction survey, any works which are aszessed a3z necessary to facilitate the delivery of
components and materials to the proposed development zite shall be undertaken, while sy
deterioration of camriageways ar struchures identifisd mn the post-constraction survey shall be puf
right at the expenze of the developer and to the zatisfaction of the Flanning Auathority;

#  Adegunare signage shall be provided 2t entrances providing access, safefy and waming

information;

#  Epeed limit compliance; particolarty along the L1504, L3308 and LE0122; will be emphazized to
zll staff and contractors prior to the commencemeant of construction during site induction, and will
Ine sirictly enforced throughout the constaction phase;

#  Zufficient car parking spaces will be availzble ar the contractor’s temporary depot/storage ares
during the construction phaze. Mo parkng of cars by persons associzted with the proposzed
developmeant will be permittad on ary part of the public road that is not closed to waffic. All staff
will be instrocted to ensure that private snirances remain unobscured {particularly aloag the grid

COHNBECTION Taute);

#»  Traffic resmictions shall be kept to mmimom duration and extent;

»  Appropriate raffic management; including mamtenance of local access, pedestrian access (whare
safe 1o do o) and diversions; shall be implemented to facilitate continoed public use of roads
where tamporary traffic restrictions have to be put in place. Precize details of these mazzures will
e detziled in the Traffic Aanazernent Plan to be agreed with the Planning Authority prior to the

commencemeant of devaloprment;

#  The timing of overzized loads shall be agread with the relevant local anthoritias and An Garda
Ziochana, and zll relevant licensss and permits shall be obtaimed in advanca;

»  DMlawimum axle loadings for abmormal'oversized loads zhall be strictly enforced in accordance
with the Foad Traffic (Construction and Use of Vehicles) Fegulatons 2003 (3.1 Mo, 5 of 2003);

J4 @
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* A desigmated contact point and coordinator will be put in place to manage sll access arrangemeants
and to imterface with the public and the Local Authority;

* ™o hedzerows or potentizl bresding habitats to be remaved during the summer breeding seazon;

amd

#  The site zhall ba closed, and strictly =ecared, to the pablic durmg the construction phaze.

The proposed turbine delivery and comstmiction materizl haol routes will be monitored durimg
construction o identify any damags which may have been cansed by conswuction traffic. Where amy
damaze has been cauzed by Taffic azzociztad with the proposed development, it shall be repaired b

the sppointed contractor 22 soon 2z possible.

311  Waste

The measures outlined in the Speoil Management Plan (Techmical Schedule 4), the Waste
Management Plan (Technical Schedule §) and the measures outlined below will be emplayed and
strictly observed during the construction phase:

#»  All waste arizing during the constmction phaza will be managed and dizpozed of in 2 way
that enzures the provisions of the Waste Mansgement Act 1906 and assaciated amendments
and rezulations,

*  Any material that is remeved offzsite for landfll dizposzl (2 g. road surfacing material) will
be classified in accordance with Council Decizion 2003 (2003/33.EC) in order to confirm
that it iz smitzble for i proposed wse or for landfill disposal Excavated materizl, which
reguiras offsite disposzzl, will be clazzified (where poszible) prior to excavation, in order to
minmmize the smount of material stockpiling at the subject zite. Excavated spoil material will
be tranzported from the site nsing appropriztely penmitted waste contractors, i.e. hold permits
froen Westmeath County Council or other suthorities permitied to issoe parmits for wasts
collaction in County Westmeath

*  Surplos material, will be placed zt either of the designzted 2poil Deposition Areasz, one of
which iz specifically for peat and one specifically for sub-zail

3.1 Landscape & Shadow Flicker

Aside from constroction siage mitiEation measures to minimise land and vegetation dishorbance and

dust emizzions, there are no specific mitigation measures to be implsmentad The zppropriata

>
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manzgement and reimstatemeant of excavations, i a timely manmer, will ensure that sy adverse effects
cauzed, for example at site entrances or road upgrade locations, are minimizad insofar as possible
Similarly, the progressive reinstatement and landscaping of the site will remedizte awy short term

adverze effectz on the local landscape.

The propozed developrment hzz embedded landscaps smd visnal mitigation measures that will be

implemented to make the development less intusive snd less eye catching on & localized level inchade:-

# The colour of turhines will e mdustry stendard off-whita Tight grey semi-matt non-reflactive

fimizh;

# Tramsmiszsion lines between mdividual torbines and the substation will be placed

nndararound;

#» Special care will be tzken to preserve any festures, insofar as possible, which coatribute to

the landscape character of the smdy area; and

» Counter rotation of blade sets will be avoided.

The likely shadow flicksr effects have been minimizad, and avoided where poszible, through the
rterative desizn process and asseszment of project alternatives as described at Chapter 2 of the ETAR.
However; while tha propozed development strikes the best balance betwesn the avoidance of likaky
significant effects and achieving the objectives of the project, shedeow flicker effects remain, as

discuzzad above.

Shadow flicker mitization iz available, and widely mplemented, on wind fanm developments whars
shadowy flicker levels are proven to be in excess of the recormrnended limits. These mitization measuras
effactively limit {curtail) the oparation of turbines during the infraquent and rare periods when shadow
flicker occars. In short, if a particaolsr mrbine is creating shadow flicker effects at a particular receptor,
then the operation of that turbine may be temporarily cartailed. This iz usnslly achieved by turning off
the turbines st pradeterminad times, as predicted by the shadow flicker maodal, when shadow flicker is

proven o oo

The wind turbines will each be fitted with shadow flicker cortailment sofiwars, inherant to their desizn,
to facilitzte their shut dewn 22 required. If the sun iz shining, the soffware will turn off the turhine at
tha pradeterminad times when shadow flicker is predictad to ccour based on the prediction medel. This
approach will be mplemented, as necsssary, to ensurs that actual levels of shadow flicker do not
exceed either of the relevant limits.
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313 Imfrastroctore snd Telecommunication:

The propozed wind turbines will, as requested by the [AA and Deparoment of Defence i their
respective consuliztion responzes, be fitted with aviztion waming lighting in sccordance with tha
specification to be agreed with the TAA and the Planning Awthority.

At s maxirmin of thirty days following the instzllation of zll propozed turtines, ‘as-constucted details®
will b2 providad to the TAA to allow for the apdating of mapping charts, inclading:-

* The number of wind turbines;

*  WES-34 coordinates of each urbine;

»  Ground elevation of each tarbine (halm Head OD;
» [EBlade tip elevation of each tarbine (hialm Head OD);
+ Heaight of Turbins;

* Contour maps at the requizite scale; and

* A note of which turbines have been fitted with obstacle warning lights.

In the event that the obstacls waming lights fail or if there are plans to withdraw them from wze for a
period of time, the TAA will be contacied, via ATSOPa@iss is. 22 2 matter of urgency, to requast that
2 WOTAM (Motice to Airmen) iz issued concerning the zhsence of obstacle lights. The following
mformation will be provided to the TA4 -

*  Ohstacla ID;

»  Obstacle oype;

*  Obstacls Position;
# Elevation; and

# Colour of Lisht

The Department of Defance shall also be notified i the event of 2 failure of the instzlled warning
lights.

It zhould alzo be noted, however, that the propozed wind nurbines will be fitted with an uninterniptabls
powar supply (RS} to ensure that the aviation waming lights ramzin operational aven in the evant of
2 power gutage, Thiz UPS iz sufficient for 2 period of twelve hours; afier which, the waming lights
can be powered by a small generater should the power outaze contimae.
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Extenzive consultztion with telecommunications providers haz confinmed that significant adverzs
effects on existing telecommumication links are unlikely to arize from the operation of the proposzad
development. While the proposed development iz aszezzad as unlikely to intarfere with any microwavs
lmks, zll operators will be kept informed of amy changes to the layvout (e.g. micrositing) should thess

occur to ensure that compliance with telecommunications consraints is maintzinad.

In their consultation response, 2rn recomumended that & protocol agreement be entered into to ensurs
that amy complaimts received from the local public concemed are appropriately remediatsd. This iz 2
standard protocol for such developrment proposzl: znd haz been agreed between the parties and iz
enclosed at Annex 13.3 to the EIAR).

While aszeszed to be unlikely, if significant signal mterference in any form iz ideatified and is divectly
atiributed to the proposed development, appropriate remedial mezzures will immediately be
undsrtzken. A range of technical measures are avzailable to mitigate any mstance:s of interferenca
mcloding signal amplifisrs, active deflectors and relsy Tansmitters, repester stations, booster umits,
realiznment of domestic aerials, installation of higher quality aerials and the installation of suppression
equipment Femedizl works will be promaptly undertaken to enzure nninterrupted telecommunication,
hroadcasting and maokile phone service provision.

314 Construction Sequence

The Contractor's proposed sequence of works will have regard to the implementstion of all
envirommental mitigation measures.

The gutline construction sequence of the development is as follows:

» Inztall envirommental protection’ mitigation measares including buaffer zones for any wee root
protection, or badger setts or protected zones as outlined in ecolozicsl report om the

diztribation of protected flora or invasive spacies.

» Traffic management measures to be implemented i advance of commencement of haul
route npgrade works. Works to be completed to ensure unimpeded access during the
constmiction of the propozed development;

- Uperade works to the L3508 will be commeanced;

- Swurface water protection measares to be installed;

- The construction of the site entrances, ensuring that requisite traffic visibiliny splays are
provided;

i)
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Esztzblishment and continued management of spoil deposition areas;
Progressive construction of internal on-site access wacks;

Constroction of the temporary constuction compound for off-loading materials amd

eguipteent, znd to accommodate tamporary site offices;
Constroction of bunded aress for adl, fuel and libricant storage tanks;

Az the intetnal accass racks progres:s to each turbine location, foundation excavations for
the turkines will commence and foumdzstions laid. The hardstanding areas will be constructed

2z wack constmaction advances;
Constroction of zite conmol building;
Orthear temporary upgrade works aloag the tarbine companeant haul route will be conumencad;

Az on-gite access twacks progress, internal wind farm cabling ducting and cabling will be
installed;

Inztallation of Darbines will commence once the on-site access tracks, hardstamds,
foundations and drainzge measurss are in place and the road uperade warks are complets. It
iz anticipated that each tarbine will taks approximetely 1 no. wesk to mstall. Three cranes
will be used for thiz opsration. As each tarbine is completad, the electrical connsctions will

be made;

Dacommizzioning of the temporary meteorological mast and installation of the permansant

metzorological mast will then take place; and

Progressive site reinstatement. restoration and landscaping mcluding re-profiling and of
spail deposzition areas and peat storage arsaz, removal of temporary construction compound
and furbine storage areas; erection of post-and-wire fencing sround turbines, access wacks

and af zite enfrances; and eraction of gates and vegetation at site entrances.

The constraction method for the propozed substation and zrid connection will consist of the following

general zequance:-

The consruction of the site enrances and access tracks;

Site preparatory and groundworks asszocizted with the substation compound footprint
including contral ailding;

Constroction of the control buoildings;

©
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» Constroction of bases or plinths for elecwrical apparams, including Electricity Storage

Swstem contaimers;

- Erection of palizade fencing around substation;

- Inztallation of intemal anmd extemal elecirical apparaus in coatrol boildings and within
compound area;

- Site preparatory and groundworks aszocizted with the strain tower foundations,

» Erection of end masts;

- Inztallation of undergroumd electricity line betwesn substation and end masts;

- Comrnissionmg and testing of electrical apparams;

» Connection of wnderground electricicy line to the 110KV hlulingar-Corduff elsciricity

transrnizsion line;
- Final commizsioning of all electrical equipment and apparams; and

» Progreszive site reinstatement, restoration, landscaping and planting propozals including tha
installztion of stockproof fencing and the erection of gates.

Once the turbines are mstalled and the substation and electrical systerm corapleted, the turbines will be

tested and commizsioned.

A detailed Constrmaction Bianazsrnent Plan (ChIF) for construction will be prepared by the Contractor
in advance of all constuction activites and will incorporate all mitigation measures recormmended
thiz report. This repert will be izsusd to the Contracter to ensurs that all environmental mitigation
roeasuras regquired will be capnired in the detailed CRIP.

Outling MMethod Statements

Thiz CERMP and its fomre versions revizions will form part of the Conwact for Bracklyn Wind Farm.
It will therefore be updated and revized doring the different stages of the development The Contractor
will address all of the mitigation measures and hest practice constction methods detziled within tha
above consent in hiz design and in any dstailed environmantzl plans as required by this CEME ar the
Confract

Plezze refer to the Schedule of MMitigation MMessures (Annex 1.8 of the EIAFR) which provides all
roitization mezzures proposed in the ETAR and associated documents.

S0 {{h
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Where any mitigation measuras of constuction methods dascribed in other doowments devizste in sy
way fom those contzined within this CELIP, the Contractor will zbide by whichever iz the most

onerons and sringent in tenns of environmental protection.

Scheme Amendments

Schame Amendroents will be recordad in Table 3.5, Thess amendments do not inclods changes to the
scheme dezign which are completed in accordznce with the existing planning conzent; instead, this
refers to changes in the design of the wind fanm for which additional approvals and /o1 consents may
be required fomm Westmeath County Council and’or hlszth County Council. For example,
amendments to wack layout or marbine lacations cutzide of approved micrositing boundaries &z per
the currant grant of planming permizzion.

The purpose of recording Schame Amendments here iz to provide a record of any changes in the design
and siting of the wind farm infrasructore soch thet amy associsted enwironmentsl impacts and

rnitization mezsures may be appropriziely imstizated through thizs CERP.

TABLE 1.3 SCHEME AMENDMENTS

Scheme Amendment Dlescription

Eegizter of Variations

Where any variations ta the Technical Schadules sand CERP are required {either 3z a result of Schems
Amendments ar through corrective actions or improvements noted and undertaken on site) these will
be racorded in Table 3.4, Fegister of Variations. Furthermoars, all changes to construction methods,
dezizn mitization and the mplications of theza changes and authorismg perzonne]l will be recorded
Tahle 3.4,

)
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TABLE 3.4 REGISTER OF VARTATIONS

Authorising Perzonnel  Completion Diate

Ho.  Varistion Description
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COMMUNICATION PLAN

Iniroduction

EBoth the Contwactor and the Client will appoimt Project Mhanazers to the project. These Project
hlanzgers will be the maim points of contact batween the two parties. The Contractors tearn will report
direcily to the Construction Project Manzger, with all Client staff reportmg directly to the Clisnt
Projact biznagar.

It iz envizaged that main project comummnication: will faks the form of stuchred reporing

STTEMSEmMEants and mestings.

All is=mes i relation to enviromrnental managementmmonitoring will be reported to the Site
EMFezidant Enginesr. The Contractor’s Exviroamsantal hlanager (EbI}Fesident Engineer (EE) zhall
repart to the Contractor and Client on a regular basis.

Contact Sheats

Table 4.1 provides a list of Brackhm Windfarm Lrd., Comtractar and relevant thivd party contact
details. This table should be updated mnd kept current by the Contractor for the doration of the Contract.

TABLE 4.1 CONTACT SHEETS

Position Hame Telephone

Eracklyn Windfares Ltd | Client Project hManager
Contractar Site Mamager / EM
Contractor Comtracts AManager
Contractor General hianazer
Comtractor Foremam
Contractor Ecalogical Clerk of
Warks (ECoWW)
Eracklyn Energy Ltd. Constroction Project
Manager

239



NIS: Bracklyn Wind Farm
September 2021 (v) WOOd FoOw

bt
IIll "I I-.I

4.3

44

4.5

Aleetin orts and Consultations

Tzhle 4 2 liztz all maetingz and conzultations as reguired by the Comtract. The table also provides
details on the schedule'frequency, scope & objectives and attendees | responsibility for each meeting.

Eoles & Responsibilities

Floles and raspaonsibilitias for environmental manzgement. monitoring and reparting are detailed m
Tahle 4.3. The Contractor's EMFesident Enzineer will be respansible for the dalivery of all elemeants
of the Environmsentzl hlanazement Plan. The Contractor's EMD Fesident Engineer will retain all
responsibility for izzuing, changing and manitoring the Exvironmental Blanazement Flan.

Eeporting Procedures
Figure 4.1 provides a dizgrammmnatic outline of the general tazsks and communication lines, bazed on
the roles describad in Tables 4.2 and 4.3 and tazks detzilad in the Tachnical Schedules. The Contractor

will update this information as part of the detailed CEMP.

Technical Schedule T21, Envirommental Incident and Emergency Fesponss Plan, mclodes a figurs
illnstrating the commumications plan for reporting procedures for all potential environmental risks,
hazards or moidents which may relate to ecology, water quality, dust, noize or archaeology.

Envirommental reporting to stamtory and noa-stamtory bodies, such as Westmeath County Conancil,
Inland Fizheries Ireland, Deparonent of Culture, Heritage and the Gasltacht, will be manzged by the
relevant Contractor in accordance with an agread reporting schadnle.

@
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Meeting/Report

TABLE 4.2 MEETINGS, REPORTS AND CONSULTATIONS

Schedule/Frequency

Scope & Objective

Attendees/Responsibilities

A Record of all meetings. checks, permissions and licenses will be retained within Section 4 of this CEMP

Site Inductions

All new site personnel and
visitors

Contractor to organize and maintain records

for effects will be bazed on findings included in the
minutes of weekly meetings and monthly meetings,
together with other recording information maintamned by
the EM. The report will relate results to residual effects
predicted in the EIS.

Weekly environmental Weekly To provide updates on environmental mitigation measures | Attendance required: ECoW, Contractor’s EM,
meetings and performance and identify actions for improvement. Site Manager, and any other relevant personnel
The Contractor’s EM iz required to maintain a Pollution of statutory consultees where necessary.
Prevention Measures Register (PPMR) in which mitigation
measures put into place will be listed and checked weekly
to assess the requirement for maintenance. The results of
these checks will be discussed at the meeting and
corrective actions agreed as required.
Monthly Environmental Menthly To provide a compiled record of weekly meeting minutes To be prepared by EM. Report to be issued to
BEeport & Monthly and environmental performance and monitoring results the Contractor and Constroction Project
Environmental (e.g. air, nodse or water quality monitoring as appropriate). | Manager before the end of each calendar
Management Group To identify any areas / action for improvement. month. Report to be discussed at the monthly
Meeting meeting with recommendations for
improvement passed to the Contractor in
written format
Final Environmental Upon completion of The final report will document the environmental and The Final Report will be prepared by the EM.
Beport construction works ecological effects of the construction period. The evidence | The report will be made available to the

Contractor, Construction Project Manager and
Planning Authority, if required.

(=3
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TABLE 4.2 MEETINGS, REPFORTS AND CONSULTATIONS

Meeting/Report Schedule/Frequency

Scope & Objective

Attendees/Responsibilities

Environmental Checks and | As required in advance of

Monitoring of Mitization | construction works regular | construction works. This will comprise an on-site meeting

Works checks should also be / inspection to confirm the appropriate use of identified
made at least every 14 mitigation measures and highlight any further 1ssues /
days. meagures which may be relevant prior to commencement

of works i any area.

As a mimimum, Environmental Checks will be completed
at each main piece of site infrastructore (turbine bases,
construction compounds, sub-station, control room) prior
to works commencing in that area. Advance checks will
be undertaken no less than every 100m of constructed or
upgraded access track.

Environmental Checks will include:

* Checks for visual evidence of contamination / sediment
alongside watercourses, nearby working areas and in areas
of surface water discharge.

* Regular checks of all plant and equipment to identify any
oil or fiuel leaks to confirm the condition of the plant.

+ Inzpection of drainage and erosion and sediment control
measures. Additional checks should be made before,
duning (where safe to do s0) and immediately following
anticipated storm events or periods of continnous or heavy
intermittent rainfall over one or more days.

= Environmental checks will also encompass a review of
— Waste management procedures

— General site tidiness

— Temporary materials storage (extracted materials
stockpiles) and restoration works and

— Peat stability

Envircnmental Checles are to be carried out in advance of

Environmental checks will be undertaken by
the Contractor, supervised by the ECoW and
EM where appropriate. The ECoW/EM may
also undertake regular checks, either
independently or in conjunction with the
Contractor’s checks as required.

The Contractor and ECoW/EM will retain a
record of all inspections / findings of
Environmental Checles within Section 4 of this
CEMP. All records will be made available for
audit / review. All records will also be made
available for discussion during regular
meetings as scheduled herein.

4
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Meeting/Report

TABLE 4.2 MEETINGS, REPORTS AND CONSULTATIONS

Schedule/Frequency

Scope & Objective

Sipng of any mammal activity on site
—  Buffer zones (if any) are being maintained

—  Monitoring of any new Third Schedule part lor 2
species within the wind farm site

Attendees/Responsibilities

Environmental Audit

At least once every month.

Environmental Audits may be carried out by
the Contractor, or Bracklyn Windfarm Ltd. at
any time during the works.

Aundit procedures and forms are included
within Section 4 and TS1. These will be
followed / completed by the Employer when
undertaking environmental audits and may also
be adopted by the Contractor, unless
alternative procedures and forms are submitted
and approved as part of the Contractor’s
detailed CEMP.

Liaison with regulator /
statutory Consultees

As Required

Provide regular updates to relevant authority on
environmental performance and maintain good working
relationships with the regulatory bodies.

Contractor and ECoW/EM where required.
Meetings will be nitiated as required by
Planning Condition, Technical Schedules or as
agreed throughout the duration of the
construction phase. The Contractor is
responsible for obtaining all relevant
permiszions, consents, licenses and permits.
Some permits may require application and
implementation by an appropriately qualified
person. In these instances, the Contractor will
consult with the ECoW or other specialist
Environmental Consultants where required.
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TABLE 4.3 ROLES AND RESPONSIBILITIES

Roles and Responsibilities

Construction Project Manager The Construction Project Manapger will:
Enszure that the Contractor has obtained the relevant approvals and licenses and consents from regulatory bodies and statutory
consultees where required. Ensure that the Contractor has submitted all relevant documentation to the ECoW and Project EM, liaize
with the Site Manager and the ECoW/EM and enzure that corrective actions and variations to the CEMP have been instigated.

Project Site The Site Manager will provide liaizon between the ECoW/EM and the Contractor where environmental sensitivities, instruction for

Manager/Engineer environmental performance improvements or corrective actions are requested by the ECoW, EM or other appropriate person(s) as a
result of environmental checks or audits conducted by thesze person(s). The Site Manager will ensure that all notifications of
environmental sensitivities and incidents as well as other general obzervations on environmental performance are reported back to the
Construction Project Manager. The Project Site Manager is responsible for review and forther development of the CEMP.

ECoW- The ECoW will work with Bracklyn Windfarm Ltd. and the Contractor to ensure compliance with best practice and with all
environmental mitigation and monitoring requirements as detailed within the ES, relevant planning conditions and CEMP.

Ecological Clerk of Works

Where a particular ecological concern exists at the site, or specific habitat management activities are to be wndertaken in conjunction
with the main civils construction works, a Specialist Ecologist / Environmental Consultant may also be required unless the ECoW 1z
suitably qualified to undertalkee the particular ecological responsibilities. The main roles of the ECoW are as follows:

* Ogganize start-up meeting / Tool box talks with the Contractor to agree working methods, specifically including commumnications;
weekly schedules; monitoring of data storage; and preparation of plans indicating location of key features including mitigation
meazures, monitoring pointz and sensitive habitats.

+ Maintain a weekly presence on gite during the main construction works.

* Ogganise a minimum of weekly meetings with the Site Manager and / or Foreman, to allow briefing on the programme of works on
site and to provide on-site guidance donng constroction. Note: It is essential that the Contractor supplies information on proposed
works and scheduling to the ECoW in advance it order to anticipate and address any issues, specifically including drainage, buffer
/protection zones, silt mitization measures, cabling, roads, turbine bases, met masts. compounds, landscaping, topsodl removal, storage
and replacement. vegetation reinstatement and restoration works, planting, felling and habitat management.

= Highlight the need for compliance with planming conditions.

Note: If failures occur and actions are talken which contravene legislation then the ECoW has the power to stop works in the
affected area with immediate effect and the appropriate statutory agency and planning officer will be informed. These actions
will only be taken where appropriate. Notification to stop works will be by verbal means, followed up with written confirmation
recording the time and date of the instruction, personnel invelved and reasons for the instruction. Upon recommencement of
works, details of any corrective actions and / or remedial measures implemented will be recorded within Section 4.
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Roles and Responsibilities

= Give tool box talks as agreed with the zite contractor to address key areas, including water pollution prevention, protected species
management, and on-site biodiversity.

* Menitor potential environmental impacts, including:

— Use of and storage of oils and toxic chemicals on site, e g. cement

— Dewatering of excavations (including turbine bazes)

— Silt control

— Water management, including working in or close to watercourses

— Protection of ecological interests, e g. protected species and habitats

* Identify environmentally-sensitive areas and ecological hazards for demarcation by the Contractor

* Produce written reports to the Contractor following site visits and meetings. This includes monthly reports and a final report.

Specialist Ecologist /
Environmental Consuoltant

Contractor Appointments

Where a Specialist Ecologist / Environmental Consultant 15 emploved, this person(s) will:

* Provide advice and maintain regular liaison with the Project Site Manager, Project Manager. ECoW, EM, and Contractor and / or
other specialist Environmental Consultant as and when required.

* Undertake specific monitoring activities and reporting as defined in agreed documentation prepared as part of the planning process.

Construction Manager [The Contractor is required to specify roles and responsibilities for each individual below]
Site Agent [Te Be Confirmed]
Foreman [Te Be Confirmed]
EM [Te Be Confirmed]
Other Nominated Perzon(s) [Te Be Confirmed]
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Figure 4.1 General Communication Plan
46  Training, Awarenes: and Competence

All site perzgnnel will recaive environmental awareness information as part of their initial site brisfing.
The detail of the mformation should be tailored to the scops of their work on site. This will ensure that
personnel are familiar with the environmental aspscts and impacts associated with their activities, tha

procedurss in place to control theze mpacts and the conzegquences of departure from these procedures.

The CEMP will be posted on the main site notice board during the project. The environmental
performance at the site will be on the agenda of the monthly project management meeting: for tha
projact. Elemants of the CEMP will be dizcussed at these meetings including objectives and targets,
the effectivensss of epvironmantal procedures etc, Two-way communication will e encouraged by
mviting all persaanal to offer their comments on environmantal performance st the site.
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4.7  Emerpency Preparedness and Response

An emergency preparedness and response procedure are required to prevent environmental polhition
mcidanrs. Switzble spill kits and sheorsent materizl for dealing with odl zpills will be maintaimed on
site. In the event of polhution or potential risk of pollution, Westmesth County Council and bleath
County Council will be informed mmediztaly. In the case of water pollution, in addition to Wastneath
County Council, Inland Fisheries Ireland will also be informed immediately. In the case of new
developments in relation to badzers on zite. the Departmant of Culnire, Heritage and the Gaeltacht
will ke informead.

] COFEESPONDENCE, EECOEDS & EEPORTS

&8l Eequirements

The Contractor will msert / file all comrmmication records and rapart: azzociated with Envirommental
Lisnagement and implementation of thiz CEMP under this Section 5. Az a guide, the following sub-
sections of filed mformation will be required (at a minimom):

A heeting rofries and sttendance recard

B Weekly Eavironmental Fapaorts

) hlonthly Environments] Beports

0 Environmental Checks

E} Audit Feporis

F) Ecology documentation and monitoring records

(7 Polhtion Prevention, mcloding 2 Pollution Prevention Msazores Fegister
H) Water Cuality decumentarion and monitoring records
I Archasology documeantation and monitoring records
T} Ground Fisk, incloding a Geotechnical Fisk Fegister
E) Waste hMansgement dooumentation

L} Licensing and Conzents: copies of zll permizsions, consents, licenses and permits and related
corraspondance. 4 summary record of all such decuments shall also be provided a2z per Table 5.1 of
this CEMP.

)
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L) General Correspondsance: all other relevant internal and external communication recaords relatms
to environmental managarment issues and implementation of the CEMP.

I Training Fecords

0% Toolbox Talk Becords

B ELI Feparts

All of these documents and records will e made available for mspection in the site office. The
docummentation will be maintzined and will be reviewed on a regular basiz with revizions contralled
gccordance with the site guality plan.

Environmental Audits
The Contractor’s ER will consult and asszist with the Client EM in evaluzting compliance with
applicabla legislation by mesns of 2 monthly Envircmmental Andit.

A blank Envircevmental Awdit Beport form is incleded im TS1 Environmental Incident and Emergency
Fezponsze Plan.

All completed andit repart forms and records of corrective actions (znd close outs) must be fled within
this Section of the CERIE.

Environmental Conzents, Licenses & Fermits

The Contractor’s ERI {or otherivize nominatad responsible persan(s), in conjunction with the ECoW,

will complete the sommary recard for all applicable perrnizssions, comzents, licemses and pernmits
obizined for the zite. Thizs record will follow the format provided in Table 5.1.
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TABLE 5.1 RECORD OF ENVIRONMENTAL CONSENTS, LICENSES AND PERMITS ISSTUED

Comzentx, Licenses & Permits

Pollation Control & Hydralogy

Governing Lezislation

Licensed Activity

Zaction 30 conzents for
Walercour:e crossing (application
in ponEress)

EU (Azzeszment and

Management of Flood Risks)
Fepnlations 51 122 of 2010 and
Zaction 50 of The Arterial

Drainage Act, 19435,

Constroction, Feplacement or
Alteration of Bridzes ard
Culverts,

Bindiversity

TWaste hianazement / Contaminarted

Nuoise ! Vibmation

Transport

Oither

Envircamental Monitoring and AMeasoring

All of the mitizaticn measures outlined in Section 3.0 will be monitored, where applicable. The

Contractar will pat in place 2 program of monitoring for dust, noize, vibration and water zampling in
accordance with the reguirements of this CEMP. A separate Ecological and Environmental hMonitorimg
Propozals Docoment kas been prepared and should be read in conjunction with thiz CEMP.

Copies of 2ll records will be maintained in the site office and will be reviewed by the Contractor.
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Non-Conformance, Corrective and Preventative Action

Mon-Conformance Motices will be izsnad where thers iz a situation where limits associated with

activities on the project are excesded, or there is an mternal'external complzint aszocizted with
environmental performance.

IMon-Conformance iz the sitoation where e3sential components of the Environmental hManazemeant
Statement (ERIS) are shsent or dyshnctional, ar whars there is insufficient control of the activities
and processes to the extant that the fanctionality of the EMS in terms of the policy, objectives and

managerment programmss, is carmpromizad

Correction will be regquired in arder to improve the identified non-conformance. The EALS and all its
component: must conform to the CEMP, objectives and targets and the requirements of the 130 14001
managerment standard . In the evant of non-conformance with any of the above, the following must ba

underiaken:
- Cause of the non-complizmce;
. Dievalop a plan for correction of the non-compliance;
Dietermine preventive rmeasurss and ensure they are sffective;
. Werify the effectivensss of the corraction of the non-complizmce;

Enzure that any procedures affactad by the commective action taken are revized accordingly.

Fesponsibility must be dasignated for the investization, correction, mitization and prevention of non-

Cconformance.

250



NIS: Bracklyn Wind Farm “3
September 2021 (v) WOO d FoOw

TECHNICAL SCHEDULES & AVAILABLE INFOERMATION

Technical Schedulas

Varigus Techniczl Schedules have been prepared by Jennings O'Donovan end Parmers Lud. as listed
in Tabla 6.1. Theze z1e intended to provide 2 benchrmark for best practice and to define Eracklyn
Windfanm Lid.'s minirmum reguirements for epvironments] management and mitigation.

Contractor Beguirement:

The Coatractor iz requirsd to further develop the Technical Schedulss into detailed site and works
specific envirommental plans, method statements and procedural dooumments. Tahble 4.1 provides a
surnrnary of the content of the Technical Schedules and the Coawactor’s oblizations for their further
development.

TABLE 61 LIST OF TECHNICAL SCHEDTLES

T51 Ervironmental Incident and The Contractor will prepare a detailed

Emergency Fesponse Flan Environmental (Incident and Emergency’) Fezponse
PFlan. Thiz will inclode procedures for dealing with
contzinment of accidental chemical or fisel pills,
potential overload of the drainage system by silt
during unfareseen adverss weather conditions etc.

T52 Surface Water hManagement The STWAIP kaz described how the site drainage
Flan gysiem will operate to minimize modification and
dizmaption to the existing ite hydrology. This
inclodes an putline of the proposed dramage
maintenance and management ragime post-
constmaction. The contractor iz obliged to

implemsent the STRIE.
T53 Water (uality Monitoring Flan | The WQREP is to be apreed with Westmeath
(ORI County Conumeil and Meath Cownty Council apon
which, the comtractar will be obliged to mplement
it.
T5 4 Epoil Management Flan (SMT) | The SMP has pstimated the volume of spoil that

will be generated durng the construction phass,
and it outlines the locations where the material can
e re-used on site. The contractor is oblized to

implement the SAP.
T35 Waste Banazement Plan A WP iz intended to implement reduction and
W) effective management of resource: and waste

during the early desipn stapes of the wind fanm
copstmaction, through to completion, such that legal
compliance is met, project build costs are
minimised; 3 framewaork for comtirnone:
improvement and best practice iz implemented and
maintained; amd carkon emizzions and othar
negative environmestal impacts azsociated with the
production and managsment of waste materials are

@
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TABLE &1 LIST OF TECHNICAL SCHEDULES

minimised. The WEIF provides an cutline of the
minirnum requirements to be comtained within the
Comtractor’s detailed WP, TS5 also provides an
autling of the anticipated wasts manazement
procedurss and rowtes that may apply during
copstmaction. In preparation of the detailed WP,
the Contractor will liaize the local authority and
ralevant bodies to determine raguirements for, and
abizin, licenses and consents associated with waste
manzzement and fioul water dizcharge from the site
whEre Appropriate.
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