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1.0 INTRODUCTION 

This revised Natura Impact Statement has been updated in response to a request for further 
information (RFI) in relation to a planning application for the Proposed Oweninny Wind Farm, 
Phase 3 located in North County Mayo. (Planning Reference: APB-313178-23). All 
revised/additional text has been highlighted in red for clarity. 

This report forms a Natura Impact Statement (NIS) for the Proposed Oweninny Wind Farm, 
Phase 3, consisting of the construction and installation of 18 no. wind turbines, and ancillary 
works (including the construction of a substation, grid connection, meteorological mast and 
internal site roads and the decommissioning of an existing wind farm)  (herein referred to as the 
Proposed Development) located in North Co. Mayo (further details on the Proposed 
Development can be seen in Section 0). The Proposed Development is situated approximately 
12km west of Crossmolina and 15km east of Bangor Erris, and just north of the N59 National 
Primary Road. The overall area of Oweninny Bog is approximately 5,090 hectares, while the site 
area of the Proposed Development is approximately 2,345 hectares.  

An Appropriate Assessment (AA) screening was produced to consider potential significant 
effects which may arise during the construction, operational and decommissioning phases of the 
Proposed Development. The AA Screening concluded, following a robust evaluation and beyond 
reasonable scientific doubt that it was not considered possible to rule out the potential for likely 
significant effects on the following protected European sites: Lough Dahybaun SAC, River Moy 
SAC, Owenduff/Nephin Complex SAC, Owenduff/Nephin Complex SPA, Lough Conn and Lough 
Cullin SPA, Killala Bay/Moy Estuary SPA and Blacksod Bay/Broad Haven SPA.  

Thus, this NIS was prepared in accordance with the provisions of Article 6(3) of the Habitats 
Directive and Part XAB of the Planning and Development Act 2000, as amended, providing 
information to enable the competent authority to perform its statutory function to undertake 
an AA in respect of the Proposed Development. 

The purpose of this NIS is to inform the Appropriate Assessment (AA) process, which is carried 
out by the competent authority. Appropriate Assessment is an assessment of whether a plan or 
project, alone and/or in-combination with other plans or projects, may have significant effects 
on a European site, collectively known as the Natura 2000 network, in view of the site’s 
conservation objectives. 

The project design has sought to, in as far as possible, avoid impacts on European sites. This 
report considers the final design. It determines if direct, indirect or in-combination effects could 
arise, or if there is uncertainty regarding potential effects.  

This report provides information to assist the competent authority in undertaking an 
Appropriate Assessment of the Proposed Development and was informed by a desktop and field 
study undertaken by the qualified and competent ecologist John Sherry (B.Sc.) at TOBIN 
Consulting Engineers (TOBIN) and was senior reviewed by Senior Ecologist Áine Sands (B.Sc.) 
(TOBIN). 

John Sherry 

John (B.Sc.) is a qualified Project Ecologist with TOBIN and has over four years post-graduate 
experience in ecology and environmental consultancy. John has mainly been involved in the 
surveying and reporting of large-scale renewable infrastructure projects where he has carried 
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out Appropriate Assessment Screening reports, Natura Impact Statements, Environmental 
Impact Assessment Reports and Ecological Management Plans.  John has a proven knowledge 
of field skills and has been involved with the planning and implantation of a variety of surveys 
including habitat surveys, non-volant mammal surveys and bat assessments. However, he has 
mainly been focused on ornithological surveys involving winter and breeding bird surveys 
associated largely with proposed wind farms or infrastructure developments. 

Áine Sands 

Áine (B.Sc.) is a qualified Senior Ecologist with TOBIN and has nine years post-graduate 
experience in ecology and environmental consultancy. Áine has predominantly been involved in 
large public and private renewable infrastructure projects where she has carried out numerous 
Screenings for Appropriate Assessments, Natura Impact Statements and Ecological Impact 
Assessments for the proposed developments. Áine has a strong understanding of National and 
European legislation associated with biodiversity and is cognisant of relevant rulings by the 
Court of Justice of the European Union (CJEU) associated with Appropriate Assessment. Áine 
also has experience with undertaking ecology surveys for protected habitats and species. 

2.0 THE APPROPRIATE ASSESSMENT PROCESS 

The AA process is an assessment of the potential for likely significant effects or negative effects 
of a plan or project, alone and/or in-combination with other plans or projects, on the 
conservation objectives of a European site(s). The Natura 2000 network is made up of European 
sites including Special Protection Areas (SPAs), established under the EU Birds Directive 
(2009/147/EC) (more generally referred to as the ‘Birds Directive’) and Special Areas of 
Conservation (SACs), established under the EU Habitats Directive (92/43/EEC) (more generally 
referred to as the ‘Habitats Directive’). The Natura 2000 network helps provide for the 
protection and long-term survival of Europe’s most valuable and threatened species and 
habitats. 

2.1 Legislative Context 

The Council Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild Fauna 
and Flora, better known as the ‘Habitats Directive’, provides legal protection for habitats and 
species of European importance. Articles 3 to 9 provide the legislative means to protect habitats 
and species of community interest through the establishment and conservation of an EU-wide 
network of sites known as Natura 2000 network.  

Articles 6(3) and 6(4) of the Habitats Directive set out the decision-making tests for plans and 
projects likely to affect European sites (Annex 1.1). Article 6(3) establishes the requirement for 
AA: 

‘Any plan or project not directly connected with or necessary to the management of the 
[Natura 2000] site but likely to have a significant effect thereon, either individually or in 
combination with other plans or projects, shall be subjected to appropriate assessment 
of its implications for the site in view of the site’s conservation objectives. In light of the 
conclusions of the assessment of the implications for the site and subject to the 
provisions of paragraph 4, the competent national authorities shall agree to the plan or 
project only after having ascertained that it will not adversely affect the integrity of the 
site concerned and, if appropriate, after having obtained the opinion of the general 
public.’ 
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Article 6(4) states: 

‘If, in spite of a negative assessment of the implications for the [Natura 2000] site and in 
the absence of alternative solutions, a plan or project must nevertheless be carried out 
for imperative reasons of overriding public interest, including those of a social or 
economic nature, Member States shall take all compensatory measures necessary to 
ensure that the overall coherence of Natura 2000 is protected. It shall inform the 
Commission of the compensatory measures adopted.’ 

The provision for an AA is transposed into Irish law by the Planning and Development Act 2010 
which inserted Part XAB into the Planning and Development Act 2000. Section 177U (4) of the 
said Acts provides for screening for Appropriate Assessment as follows: 

‘The competent authority shall determine that an appropriate assessment of [...] a 
Proposed Development [...] is required if it cannot be excluded, on the basis of objective 
information, that the [...] Proposed Development, individually or in combination with 
other plans or projects, will have a significant effect on a European site.’ 

Section 177U (5) provides as follows: 

‘The competent authority shall determine that an appropriate assessment of a […] 
Proposed Development, […], is not required if it can be excluded, on the basis of objective 
information, that the […] Proposed Development, individually or in combination with 
other plans or projects, will have a significant effect on a European site.’ 

An AA should be based on best scientific knowledge and the competent authority should ensure 
that expertise such as ecological, geological, and hydrological are utilised, where relevant.  

The Court of Justice of the European Union (CJEU) has made a number of rulings in relation to 
AA, regarding when it is required, its purpose, and the standards it should meet. Consideration 
has been given to the evolution in interpretation and application of directives and national 
legislation arising from jurisprudence of the European and Irish courts, in respect of Article 6 of 
the Habitats Directive.  

2.2 Guidance  

This report has been carried out using the following guidance (and relevant case law): 

• Communication from the Commission on the Precautionary Principle. Office for Official 
Publications of the European Communities, Luxembourg (European Commission [EC] 
2000)1. 

• Nature and biodiversity cases: Ruling of the European Court of Justice. Office for 
Official Publications of the European Communities, Luxembourg (EC, 2014)2. 

• Managing Natura 2000 Sites – The provisions of Article 6 of the Habitats Directive 
92/43/EEC. European Commission (EC, 2018)3. 

 
1 Communication from the Commission on the Precautionary Principle: https://op.europa.eu/en/publication-detail/-
/publication/21676661-a79f-4153-b984-aeb28f07c80a/language-en 
2 Nature and Biodiversity Cases: 
https://ec.europa.eu/environment/nature/info/pubs/docs/others/ECJ_rulings%20Art_%206%20-%20Final%20Sept%202014-
2.pdf    
3 European Commission (2018) 
https://ec.europa.eu/environment/nature/natura2000/management/docs/art6/Provisions_Art_6_nov_2018_en.pdf 

https://op.europa.eu/en/publication-detail/-/publication/21676661-a79f-4153-b984-aeb28f07c80a/language-en
https://op.europa.eu/en/publication-detail/-/publication/21676661-a79f-4153-b984-aeb28f07c80a/language-en
https://ec.europa.eu/environment/nature/info/pubs/docs/others/ECJ_rulings%20Art_%206%20-%20Final%20Sept%202014-2.pdf
https://ec.europa.eu/environment/nature/info/pubs/docs/others/ECJ_rulings%20Art_%206%20-%20Final%20Sept%202014-2.pdf
https://ec.europa.eu/environment/nature/natura2000/management/docs/art6/Provisions_Art_6_nov_2018_en.pdf
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• Assessment of plans and projects in relation to Natura 2000 sites – Methodological 
guidance on Article 6(3) and (4) of the Habitats Directive 92/43/EEC (EC, 2021)4 

• OPR Practice Note PN01 Appropriate Assessment Screening for Development 
Management (OPR, 2021)5 

• Interpretation Manual of European Union Habitats. Version EUR 28. European 
Commission (EC, 2013)6. 

• Appropriate Assessment of Plans and Projects in Ireland, Guidance for Planning 
Authorities, Department of the Environment, Heritage and Local Government 
(DoEHLG, 2010)7. 

• Guidance document on Article 6(4) of the 'Habitats Directive' 92/43/EEC – Clarification 
of the concepts of: alternative solutions, imperative reasons of overriding public 
interest, compensatory measures, overall coherence, opinion of the commission. Office 
for Official Publications of the European Communities, Luxembourg (EC, 2007)8. 

• European Communities (Birds and Natural Habitats) Regulations, 2011 (S.I. No. 477 of 
2011). 

Definitions of conservation status, integrity and significance used in this assessment are defined 
in accordance with ‘Managing Natura 2000 sites: The provisions of Article 6 of the 'Habitats' 
Directive 92/43/EEC’ (EC, 2018): 

 
• Favourable conservation status (FCS) can only be defined and achieved at the level of 

the natural range of a species or a habitat type. A broad conservation objective aiming 
at achieving FCS can therefore only be considered at an appropriate level, such as for 
example the national, biogeographical or European level. The conservation measures 
have to correspond to the ecological requirements of the natural habitat types in Annex 
I and of the species in Annex II present on the site. The ecological requirements of those 
natural habitat types and species involve all the ecological needs which are deemed 
necessary to ensure the conservation of the habitat types and species. They can only be 
defined on a case-by-case basis and using scientific knowledge. 

• The integrity of a European site is defined as the coherent sum of the site’s ecological 
structure, function, and ecological processes, across its whole area, which enables it to 
sustain the habitats, complex of habitats and/or populations of species for which the site 
is designated. 

• Significant effect should be determined in relation to the specific features and 
environmental conditions of the protected site concerned by the plan or project, taking 
particular account of the site’s conservation objectives and ecological characteristics. 

2.3 Stages Involved in the Appropriate Assessment Process 

There are potentially four stages in the AA process; the result of each stage determines the 
requirement for assessment under the next.  

Stage 1: Screening / Test of Significance 

 
4 European Commission (2021): https://ec.europa.eu/environment/nature/natura2000/management/pdf/methodological-
guidance_2021-10/EN.pdf  
5 Office of the Planning Regulator (2021): https://www.opr.ie/wp-content/uploads/2021/03/9729-Office-of-the-Planning-
Regulator-Appropriate-Assessment-Screening-booklet-15.pdf  
6 Interpretation Manual: https://ec.europa.eu/environment/nature/legislation/habitatsdirective/docs/Int_Manual_EU28.pdf 
7 Appropriate Assessment of Plans and Projects: 
https://www.npws.ie/sites/default/files/publications/pdf/NPWS_2009_AA_Guidance.pdf 
8 Guidance Document on Article 6 (4): 
https://ec.europa.eu/environment/nature/natura2000/management/docs/art6/guidance_art6_4_en.pdf 

https://ec.europa.eu/environment/nature/natura2000/management/pdf/methodological-guidance_2021-10/EN.pdf
https://ec.europa.eu/environment/nature/natura2000/management/pdf/methodological-guidance_2021-10/EN.pdf
https://www.opr.ie/wp-content/uploads/2021/03/9729-Office-of-the-Planning-Regulator-Appropriate-Assessment-Screening-booklet-15.pdf
https://www.opr.ie/wp-content/uploads/2021/03/9729-Office-of-the-Planning-Regulator-Appropriate-Assessment-Screening-booklet-15.pdf
https://ec.europa.eu/environment/nature/legislation/habitatsdirective/docs/Int_Manual_EU28.pdf
https://www.npws.ie/sites/default/files/publications/pdf/NPWS_2009_AA_Guidance.pdf
https://ec.europa.eu/environment/nature/natura2000/management/docs/art6/guidance_art6_4_en.pdf
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This process identifies the likely significant effects upon a European site from a proposed 
project or plan. Its purpose is to determine, on the basis of a preliminary assessment and 
objective criteria, whether a plan or project which is not directly connected with or necessary to 
the management of the site as a European site, individually or in-combination with other plans 
or projects is likely to have a significant effect upon the European site, in view of its conservation 
objectives. A project may be ‘screened-in’ if there is a possibility or uncertainty of possible 
effects upon the European site, requiring a Stage Two AA. If there is no evidence to suggest 
significant effects due to the proposed plan or development the project is ‘screened-out’ from 
further assessment.   

Stage 2: Appropriate Assessment 

Consideration is given if potential impact(s) of a project or plan could cause likely significantly 
effects to the integrity of surrounding European sites, either alone or in-combination with other 
projects or plans, with respect to the site’s structure and function and its conservation 
objectives. Additionally, where likely significant effects have been identified, an assessment of 
the potential mitigation to avoid/reduce such impacts is required. A NIS is often produced at this 
stage to inform the AA which is undertaken by the competent authority. This stage is required 
where uncertainty of effect arises, or a potential effect has been defined which requires further 
procedures/mitigation to remove uncertainty of a defined impact. 

Stage 3: Assessment of Alternatives 

This stage of the potential process arises where adverse effects on the integrity of a European 
site cannot be excluded and examines alternative ways of achieving the objectives of the project 
or plan that avoid adverse impacts on the integrity of the European site. However, in 
circumstances where there will not be any adverse effects on any European site, the developer 
places no reliance upon this third stage of the process in the context of this application for 
planning permission for the Proposed Development.  

Stage 4: Assessment Where Adverse Effects Remain 

This is the derogation process of Article 6(4), which examines whether there are imperative 
reasons of overriding public interest [IROPI] for allowing a project to proceed where adverse 
effects on the integrity of a European site have been predicted. Compensatory measures must 
be proposed and assessed as part of this stage and the EU Commission must be informed of the 
compensatory measures. Again, the developer places no reliance upon this stage of the process 
in the context of the application for planning permission for the Proposed Development.  

2.4 Desktop Study and Information Sources 

An ecological desktop study was undertaken to inform this NIS in September 2022. The desktop 
study comprised a review of the following key datasets and information sources: 

• Identification of European sites within the Zone of Influence (ZoI) of the Proposed 
Development area through the identification of potential pathways/links from the 
Proposed Development area and European sites and/or supporting habitats; 

• Review of the National Parks and Wildlife Service (NPWS) site synopsis, Natura 2000 
data forms and Conservation Objectives for European sites identified through potential 
pathways from the Proposed Development (https://www.npws.ie/protected-sites). 

• NPWS datasets on Annex I habitats; 

https://www.npws.ie/protected-sites
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• Review of available literature and web data. This included a detailed review of the NPWS 
database of areas designated (and proposed) for nature conservation9 and National 
Biodiversity Data Centre (NBDC)10 websites and database, including mapping and 
available reports for relevant sites and, in particular, Qualifying Interests and Special 
Conservation Interests described and their Conservation Objectives; 

• Review of Inland Fisheries Ireland (IFI) research data. This included reviewing research 
studies carried out for the Habitats Directive and Red Data Book Fish species within the 
receiving environment11; 

• Information and data on water catchments from the River Basin Management Plan 
2018-2021 12  

• GSI Online mapping13; 
• Environmental Protection Agency (EPA) Appropriate Assessment tool14; 
• Information and data on water catchments from the River Basin Management Plan 

2018-2021 (www.catchments.ie); and 
• Heritage map viewer15. 

In addition, aerial photography (Google Maps, Bing Maps) and mapping (Ordnance Survey of 
Ireland, Geological Survey of Ireland) were used to identify non-designated habitats such as 
rivers, woodlands, and hedgerows of local ecological importance and invasive species. 

2.5 Field Survey Methodology 

Field surveys were undertaken by skilled and appropriately experienced ecologists between the 
periods April 2019 to September 2022 (refer to Table 2-1 below). The data collected is robust 
and allowed TOBIN to draw accurate, definitive and coherent conclusions on the possible 
impacts of the Proposed Development on ecological receptors associated with nearby 
protected European sites (SACs and SPAs).  

During these surveys, areas of scientific and/or conservation interest in the vicinity of the 
Proposed Development were investigated. Further details of the survey methodologies are 
presented in Appendix 1 – Appropriate Assessment Screening Report.  

Table 2-1: Survey Works and Periods Conducted 

Survey Survey Dates Personnel 

Habitat 
Surveys 

Habitat 
walkover and 
Mapping 

10 days in August 2020 TOBIN  

Non-volant 
Mammal 
Surveys 

Otter Surveys 10 days in August 2020 TOBIN  

 
9 National Parks and Wildlife Service: https://www.npws.ie/maps-and-data  
10 National Biodiversity Data Centre (NBDC): https://maps.biodiversityireland.ie/Map  
11 https://www.fisheriesireland.ie/Projects/habitats-directive-and-red-data-book-fish-species.html  
12 https://www.catchments.ie/guide-water-framework-directive/  
13 http://dcenr.maps.arcgis.com/apps/MapSeries/index.html?appid=a30af518e87a4c0ab2fbde2aaac3c228  
14 EPA Appropriate Assessment tool: https://gis.epa.ie/EPAMaps/AAGeoTool  
15 Data from the Heritage Map Viewer accessed through the heritage map viewer: 
https://heritagemaps.ie/WebApps/HeritageMaps/index.html  

https://www.npws.ie/maps-and-data
https://maps.biodiversityireland.ie/Map
https://www.fisheriesireland.ie/Projects/habitats-directive-and-red-data-book-fish-species.html
https://www.catchments.ie/guide-water-framework-directive/
http://dcenr.maps.arcgis.com/apps/MapSeries/index.html?appid=a30af518e87a4c0ab2fbde2aaac3c228
https://gis.epa.ie/EPAMaps/AAGeoTool
https://heritagemaps.ie/WebApps/HeritageMaps/index.html
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Survey Survey Dates Personnel 

Aquatic 
Surveys 

Aquatic 
Ecological 
Surveys 
(including kick 
sampling) 

August 2020 TOBIN  

Electro-fishing  September 2021 Stillwaters Consultancy 

Breeding 
Bird 
Surveys 

Vantage Point 
Surveys 

April to September 2019 Biosphere Consultants 

April to July 2020; 
April to September 2021 and 
2022 

TOBIN and Kenneally Wildlife 
and Ecological Services (Tony 
Kenneally) 

Breeding Bird 
Transects 

April to July 2020; April to 
September 2021and 2022 

TOBIN and Kenneally Wildlife 
and Ecological Services (Tony 
Kenneally) 

Hinterland Gull 
Surveys 

April to July 2020, 2021 and 
2022 

TOBIN and Kenneally Wildlife 
and Ecological Services (Tony 
Kenneally) 

Lowland Wader 
Surveys 
 

April to July 2020, 2021 and 
2022 

TOBIN and Kenneally Wildlife 
and Ecological Services (Tony 
Kenneally) 

Raptor and 
Merlin Surveys 
 

April to July 2020; April to 
September 2021 and  2022 

TOBIN and Kenneally Wildlife 
and Ecological Services (Tony 
Kenneally) 

Wintering 
Bird 
Surveys 

Vantage Point 
Surveys 

October 2019 to March 2020;  Biosphere Consultants 

Wintering Bird 
Transects 

October 2020 to March 2021; 
October 2021 to March 2022 

TOBIN and Kenneally Wildlife 
and Ecological Services (Tony 
Kenneally) 

Hinterland 
Waterbird 
Surveys 

October 2020 to March 2021; 
October 2021 to March 2022 

TOBIN and Kenneally Wildlife 
and Ecological Services (Tony 
Kenneally) 

Hen Harrier 
Roost Surveys 

October 2020 to March 2021; 
October 2021 to March 2022 

TOBIN and Kenneally Wildlife 
and Ecological Services (Tony 
Kenneally) 
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3.0 DESCRIPTION OF PROPOSED DEVELOPMENT 

3.1 Site Location 

The Proposed Development is located at Oweninny Bog in North Co. Mayo, a relatively sparsely 
populated area. The location of the Proposed Development is shown in Figure 3-1 below. The 
closest settlement to the site is Bellacorick village which is located approximately 2km from the 
southwestern extents of the Proposed Development. To the east of the site a local road (L5292) 
runs northwards from the N59 to the townlands of Shanvolahan and Formoyle. 
 
The site is located directly adjacent to the Oweninny River (Owenmore [Mayo] (EPA Code: 
33O04), within the Blacksod-Broad Haven WFD catchment (33), flowing in a southernly 
direction, before discharging into the main tributary of the Owenmore River, at Bellacorick. 
 
The Proposed Development is located to the east of two consented wind farm developments: 
the Oweninny Wind Farm Phase 1, located immediately west/northwest (commissioned in 
2019), and Oweninny Wind Farm Phase 2 to the west which is currently under construction. In 
addition, since 1992, Ireland’s first commercial wind farm, a 21-turbine development known as 
Bellacorick Wind Farm, which is owned and operated by Renewable Energy Ireland Limited, is 
also operating on the site. 
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3.2 Overview of the Proposed Development 

The Proposed Development comprises the construction of 18 no. wind turbines and ancillary 
works. The turbines will have a blade tip height of 200m above the top of the foundation level 
and will be accessible from internal access routes within the Bord na Móna site. More details of 
the Proposed Development can be found in Appendix 1 – Appropriate Assessment Screening 
Report, accompanying this report as part of the Planning Application. 

The Proposed Development will comprise: 

• 18 no. wind turbines (including tower sections, nacelle, hub, and rotor blades) and all 
associated foundations and hard-standing areas in respect of each turbine; 

• Decommissioning and removal of 21 no. existing Bellacorick Wind Farm wind turbines 
(including tower sections, nacelle, hub, and rotor blades); 

• New internal site access roads (permanent and temporary), passing bays, car parking 
and associated drainage; 

• An amenity route through the site from the N59 at the main site entrance to the existing 
Visitors Centre, and access from a local road off the N59 near Dooleeg; 

• 2 no. borrow pits; 
• 5 no. peat deposition areas; 
• 1 No. permanent Meteorological Mast 120m high, and the decommissioning and 

removal of an existing 100m Meteorological Mast on site; 
• 4 no. temporary construction compounds, including material storage, site welfare 

facilities, and site offices; 
• 1 no. 110kV electrical substation compound, including an Air Insulated Substation (AIS), 

control buildings and electrical plant and equipment; 
• All associated underground electrical and communications cabling connecting the wind 

turbines to the proposed substation; 
• All works associated with the connection of the proposed wind farm to the national 

electricity grid, including a 110kV underground electrical cable from the proposed on-
site electrical sub-station to the existing sub-station at Bellacorick; 

• Improvements to existing access junction on the N59 to facilitate the delivery of 
abnormal loads and construction access; 

• Improvements and temporary modifications to public road infrastructure to facilitate 
the delivery of abnormal loads; 

• All related site works and ancillary development including (but not limited to): 
• Earthworks; 
• Main and assist cranes; 
• Peat management works; 
• Site security; 
• Groundwater management, as required; 
• Overburden (soils/peat) storage and management; and 
• Site reinstatement, landscaping and erosion control, to be aligned with the existing site 

rehabilitation plan. 

A 10-year planning permission and 30-year operational life from the date of commissioning of 
the entire wind farm is proposed. 

The exact rating and design of the proposed turbine, subject to completion of the statutory 
processes, will be subject to a competitive tender and will be detailed by the turbine 
manufacturer on award of the contract. However, the proposed turbines will be a three bladed, 
horizontal axis type. The proposed site layout and proposed works are shown in  Figure 3-2. 
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4.0 DESCRIPTION OF THE EXISTING ENVIRONMENT 

The detailed description of the existing environment was determined using desktop and field 
studies. 

A desktop study was conducted, which examined available biodiversity records from the 
National Biodiversity Data Centre, to identify any potential protected and Annexed Flora and 
Fauna species, and the aquatic environment including surface and ground water systems which 
were examined using sources from the Water Framework Directive (WFD) and the 
Environmental Protection Agency (EPA). 

Targeted field surveys were conducted to draw accurate, definitive, and coherent conclusions 
on the possible impacts of the Proposed Development on ecological receptors associated with 
nearby protected European sites (SACs and SPAs). Surveys focused on the habitats, fauna, flora 
and aquatic environments within the Proposed Development site.  

The full details of the existing environment are contained in Appendix 1 – Appropriate 
Assessment Screening Report. 
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5.0 STAGE 1 - SCREENING FOR APPROPRIATE ASSESSMENT 

Details on the methodology used, description of the proposed works, the existing environment 
and potential impacts as a result of the Proposed Development are contained within Appendix 
1 – Appropriate Assessment  

5.1 Screening Assessment Conclusion 

The initial step in the assessment of potential significant effects on European sites was the 
determination of the number and nature of the sites within the ZoI of the Proposed 
Development (see Appendix 1 – Appropriate Assessment Screening Report). Initially, sites 
within a 15km buffer from the Proposed Development site boundary were considered to be 
within the potential ZoI (refer to Figure 5-1). Sites outside of the 15km buffer zone were also 
taken into account and assessed where potential pathways for effects were identified. A 
standard source-pathway-receptor conceptual model was then used to screen the initial list to 
determine a preliminary list of “relevant” European sites (i.e. those which could be potentially 
affected). This conceptual model is a standard tool in environmental assessment. In order for an 
effect to occur, all three elements of this mechanism must be in place. The absence or removal 
of one of the elements of the mechanism means there is no likelihood for the effect to occur. In 
the context of the Proposed Development, the model comprises: 

• Source (s) – potential impacts from the Proposed Development, e.g. the runoff of 
sediment; 

• Pathway (s) – hydrological, physical or ecological connectivity to a European site; and 

• Receptor (s) – qualifying interests and/or special conservation interests of the European 
sites. 

The AA screening process considered potential significant effects which may arise during the 
construction, operational and decommissioning phases of the Proposed Development. The 
conclusion of the AA Screening was as follows:  

“Following an evaluation of the relevant information, including details of the works carried out 
within the project site boundary and its relationship with European sites a total of thirteen 
Natura 2000 sites (nine SACs and four SPAs) were identified within the ZoI for the Proposed 
Development. 

It has been determined during the screening process, following the examination, analysis and 
evaluation of the relevant information, and in applying the precautionary principle that there is 
no potential for significant impacts on the following European sites: 

• Bellacorick Iron Flush SAC 
• Bellacorick Bog Complex SAC  
• Carrowmore Lake Complex SAC 
• Glenamoy Bog Complex SAC  
• Slieve Fyagh Bog SAC 
• Newport River SAC 
• Carrowmore Lake SPA 
• Illanmaster SPA 
• Doogort Machair SPA 
• Stags of Broad Haven SPA 
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• Mullet Peninsula SPA 
• Termoncarragh Lake and Annagh Machair SPA 
• Duvillaun Islands SPA 
• Inishglora and Inishkeeragh SPA 
• Inishkea Islands SPA 
• Clare Island SPA 
• Lough Carra SPA 

However, upon examination of the relevant information including in particular the nature of the 
Proposed Development, the proximity of European sites, the application of the precautionary 
principle and in the absence of mitigation measures, that there is potential for significant 
impacts on seven European sites: 

• Lough Dahybaun SAC, 
• Owenduff/Nephin Complex SAC 
• Owenduff/Nephin Complex SPA,  
• River Moy SAC,  
• Lough Conn and Lough Cullin SPA,   
• Killala Bay/Moy Estuary SPA, and 
• Blacksod Bay/Broad Haven SPA. 

It is therefore recommended that a Stage 2 assessment is required for these seven Natura 2000 
sites.” 

Thus, this NIS was prepared in accordance with the provisions of Article 6(3) of the Habitats 
Directive and Part XAB of the Planning and Development Act 2000, as amended, providing 
information to enable the competent authority to perform its statutory function to undertake 
an AA in respect of the Proposed Development.
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6.0 STAGE 2 - NATURA IMPACT ASSEMSSMENT  

In Stage 2 of the Appropriate Assessment process consideration is given to potential impacts of 
the Proposed Development that could cause likely significantly effects to the integrity of 
identified European sites within the ZoI, either alone or in-combination with other projects or 
plans, with respect to the European sites structure and function and its conservation objectives. 
Where likely significant effects have been identified, an assessment of the potential mitigation 
to avoid/reduce such impacts is required.  

6.1 Description of European Sites within the ZoI and Assessment of 
Adverse Effects on Site Integrity 

6.1.1 Lough Dahybaun SAC 

Lough Dahybaun is located just north of the N59 and approximately 14km west of Crossmolina 
in Co. Mayo. It is situated within an extensive area of blanket bog and is one of the largest of the 
many small lakes which dot the bog surface16. The main conservation interest of the site is the 
occurrence of the plant Slender Naiad (Najas flexilis). This rare aquatic species is listed on Annex 
II of the E.U. Habitats Directive.  

Lough Dahybaun SAC is situated partially within the Proposed Development’s southern 
boundary (refer to Figure 5-1).  A description of the extent and condition of the qualifying 
interest within the SAC is outlined in Table 6-1.  

Table 6-1:Qualifying Interests and Extent of Habitats or Distribution of Species within the Site 
for Lough Dahybaun SAC 

Qualifying Interests  Extent and distribution of Qualifying Interest 16 

Slender Naiad (Najas flexilis) 
[1833] 

Slender naiad is a small, annual, submerged macrophyte, 
typically found on flat to gently sloping areas of the lake 
bed with soft substrata of mud, silt, or fine sand17. The 
species was first recorded in Lough Dahybaun in 1977 
and recorded again in 1978 and 199516. In August 2004, 
the south-eastern corner of the site was surveyed, and a 
large population of the species was found. It was also 
found that slender naiad in the site grew on an 
unconsolidated peat substratum that probably 
originated from the industrially exploited peatland in its 
catchment. While the species was growing on 
allochthonous peat, these deposits are likely to limit the 
species' abundance18. 
Lough Dahybaun was last surveyed in 2004 and the 
current conservation condition of the species is not 
known18. 

 
 

16 NPWS (2014) Lough Dahybaun SAC: Site Synopsis Site Code 002177. Rev_13.Doc 
17 O Connor, Á. (2013) Article 17 assessment form and audit trail for Najas flexilis, the Slender Naiad (species code 1833). Backing 
Document. April 2013. National Parks and Wildlife Service, Department of Arts, Heritage and the Gaeltacht, Ireland. 
18 NPWS (2021) Conservation Objectives: Lough Dahybaun SAC 002177. Version 1. National Parks and Wildlife Service, 
Department of Housing, Local Government and Heritage. 
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6.1.1.1 Potential for Direct Effects 

Although the SAC is located partially within the Proposed Development site boundary, there 
are no construction worked proposed within the SAC site boundary. The closest construction 
work areas will be the proposed amenity track along an existing railway bed (at its closet point 
will be c.400m) and the proposed substation site which is setback c. 550m from the boundary of 
the SAC. There is therefore no potential for direct effects (i.e. habitat loss) on Lough Dahybaun 
SAC during the construction, operation or decommissioning phases. 

6.1.1.2 Potential for Indirect Effects 

Habitat Degradation (Surface Water Quality) 

The SAC is hydrologically connected to the Proposed Development site via the Muing River. 
Given the hydrological connectivity, the nature of the Proposed Development and in the 
absence of mitigation and/ or best practice construction standards, there is potential for the 
Proposed Development to result in a degradation in water quality which would indirectly impact 
the qualifying interest, which requires good water quality to maintain/ restore a favourable 
conservation status.  

Habitat Degradation (Dust Deposition) 

The proposed construction works will result in the generation of dust. The generation of dust is 
likely to range between 25-50m from the work areas. The closest works area (the proposed 
substation site) will be located c. 550m from the boundary of the SAC and thus there is no 
potential for dust impacts on the SAC.   

Habitat Degradation (Invasive Species)  

The construction works may also result in the introduction and translocation of invasive plant 
species. O’Connor (2013)17 notes the possibility of 'some invasive species are having direct 
impacts’ on the species.  The establishment of the invasive species within the SAC could crowd 
out and negatively impact the Slender Naiad.  

6.1.1.3  Evaluation of Potential Adverse Effects on Lough Dahybaun SAC 

It has been determined, in the absence of appropriate mitigation measures, that the Proposed 
Development has the potential to result in indirect impacts on the qualifying interest via a 
degradation of water quality and via the introduction of invasive plant species. An assessment 
of the potential adverse effects on the integrity of Lough Dahybaun SAC is presented 
hereunder.  

6.1.1.4 Conservation Objectives of Lough Dahybaun SAC  

Site-specific conservation objectives were set by NPWS for the qualifying interests of Lough 
Dahybaun SAC18. The conservation objectives provide detailed measurable targets relative to 
the ecology of individual species or habitats for which a site is designated, which must be 
achieved or maintained to meet favourable conservation status. The conservation objectives for 
a site act as a reference point from which an assessment may be made of whether a project could 
adversely affect the integrity of a site. 



  
 

 

 

21 
 

An assessment of the potential impacts identified as having the potential to have adverse effects 
on the qualifying interests in view of the integrity of the site, with reference to their attributes 
and targets, is presented in Table 6-2. 
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Table 6-2: Evaluation of Potential Adverse Effects on the Conservation Objectives of the Lough Dahybaun SAC as a Result of the Proposed 
Development 

Attribute Target Potential for Adverse Effects 

Slender Naiad (Najas flexilis) [1883] 
 
To restore the favourable conservation condition of Slender Naiad in Lough Dahybaun SAC 

Population extent 
Maintain the spatial extent of Najas flexilis (slender 
naiad) within the lake, subject to natural processes 

 
 
Yes – Given the location of the SAC, 
within the Proposed Development 
site boundary and that hydrological 
links occur, there is a risk for a 
reduction in water quality, as a result 
of sediments or pollutants entering 
surface water during the construction 
of the Proposed Development.  A 
degradation of water quality has the 
potential to result in a change in water 
colour, nutrient levels and 
acidification status which would 
constitute an adverse effect on the 
qualifying interest. 
 
The introduction or translocation of 
invasive plant species could negatively 
impact associated plant species and 
fringing habitat which support slender 

Population depth 
Maintain the depth range of Najas flexilis within the 
lake, subject to natural processes 

Population viability No decline in plant fitness, subject to natural processes 

Population abundance 
Maintain the cover abundance of Najas flexilis, subject 
to natural processes 

Species distribution No decline, subject to natural processes 

Habitat extent No decline, subject to natural processes 

Vegetation distribution: maximum 
(euphotic) depth 

Maintain/restore maximum depth of vegetation, 
subject to natural processes 

Hydrological regime: water level 
fluctuations 

Maintain appropriate natural hydrological regime 
necessary to support the habitat for the species 

Lake substratum quality 
Maintain/restore appropriate substratum type, extent 
and chemistry to support the population of the species 
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Attribute Target Potential for Adverse Effects 

Slender Naiad (Najas flexilis) [1883] 
 
To restore the favourable conservation condition of Slender Naiad in Lough Dahybaun SAC 

Nutrients 
Maintain the concentration of nutrients in the water 
column at sufficiently low levels to support the 
population of the species 

naiad. Impacts to vegetation 
communities and fringing habitats 
that support the population of slender 
naiad would constitute an adverse 
effect on the qualifying interest Water colour 

Maintain/restore appropriate water colour to support 
the population of Najas flexilis 

Dissolved organic carbon (DOC) 
Maintain/restore appropriate organic carbon levels to 
support the population of Najas flexilis 

Acidification status 

Maintain appropriate water and sediment pH, 
alkalinity and cation concentrations to support the 
population of Najas flexilis, subject to natural 
processes 

Associated species 
Maintain/restore appropriate associated species and 
vegetation communities to support the population of 
Najas flexilis 

Fringing habitat: area and condition 
Maintain/restore the area and condition of fringing 
habitats necessary to support the population of Najas 
flexilis 
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6.1.2 Owenduff/Nephin Complex SAC 

Owenduff/Nephin Complex is a large area of relatively intact blanket bog, and mountains 
incorporates the catchment of the Owenduff River and much of the Nephin Beg Mountain 
range, and is situated in Co. Mayo. Lough Feeagh, which is located approximately 5 km 
northwest of Newport Town, lies in the south-east corner of the site. From here, the site extends 
northwards to the Owenmore River and almost to the town of Bangor Erris, and westwards to 
the townland of Ballycroy. 

Table 6-3: Qualifying Interests and Extent of Habitats or Distribution of Species within the Site 
for Owenduff/Nephin Complex SAC19 

Qualifying Interests  Extent and distribution of Qualifying Interest  

Oligotrophic waters 
containing very few 
minerals of sandy plains 
(Littorelletalia uniflorae) 
[3110] 

Lake habitat 3110 is considered likely to occur in Lough Feeagh 
and other larger lakes (e.g. Bunaveela, Anaffrin) in 
Owenduff/Nephin Complex SAC.  All lakes larger than 1ha were 
mapped as potential 3110. Lake habitat 3160 is likely to co-
occur with this habitat in many lakes in the SAC, particularly at 
higher altitude (above 200m), owing to the base-poor geology 
(quartzite and schist) and blanket peats. 

Natural dystrophic lakes 
and ponds [3160] 

All lakes and ponds in the SAC, with the exception of Lough 
Feeagh, have been mapped as potential 3160 (see map 3). 
Atlantic blanket bog pools, including interconnecting pool 
systems, were recorded at Uggool, Sheeanmore and 
Altnabrocky, Owenglass West and East, Bellagaravaun, and 
other areas of the SAC. 

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

The description of habitat 3260 covers from upland rivers with 
bryophytes and macroalgae to lowland depositing rivers with 
pondweeds and starworts. Owenduff/Nephin Complex SAC 
was selected for highly oligotrophic, base-poor rivers, with 
limited aquatic vegetation. The main rivers in the SAC are the 
Owenduff and its tributaries to the south, and parts of the 
Owenmore and tributaries to the northeast. The Owenduff 
system was rated as of unique conservation importance and had 
communities dominated by mosses, liverworts and algae. 

Northern Atlantic wet 
heaths with Erica tetralix 
[4010] 

Northern Atlantic wet heaths with Erica tetralix has not been 
mapped in detail for Owenduff/Nephin Complex SAC, but from 
current available data the total area of the qualifying habitat is 
estimated to be approximately 4,524ha, covering 17% of the 
SAC. 

Alpine and Boreal heaths 
[4060] 

Alpine and Boreal heaths have not been mapped in detail for 
Owenduff/Nephin Complex SAC, but from current available 
data the total area of the qualifying habitat is estimated to be 
approximately 1,150ha, covering 4% of the SAC. The habitat 
occurs on summits and ridges above 400-500m where it forms a 
mosaic with bare rock. 

 
19 NPWS (2017) Conservation Objectives: Owenduff/Nephin SAC 000534. Version 1. National Parks and Wildlife Service, 
Department of Culture, Heritage and the Gaeltacht. 
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Qualifying Interests  Extent and distribution of Qualifying Interest  

Juniperus communis 
formations on heaths or 
calcareous grasslands 
[5130] 

Juniperus communis formations on heaths or calcareous 
grasslands habitat has not been mapped in detail for 
Owenduff/Nephin Complex SAC and thus the total area of the 
qualifying habitat is unknown. It has been noted that the habitat 
is rare within the SAC and is largely confined to un-grazed 
islands within larger dystrophic and oligotrophic lakes and may 
also occur near well-drained areas of bog surrounding rock 
outcrops in the SAC, and often occurs in a mosaic with wet 
heath. 

Blanket bogs (* if active 
bog) [7130] 

Blanket bog has not been mapped in detail for 
Owenduff/Nephin Complex SAC, but from current available 
data the total area of the qualifying habitat is estimated to be 
approximately 18,393ha, covering 68% of the SAC. The habitat 
covers most of the western and northern parts of the SAC, as 
well as much of the upland areas in the east and south. Large 
areas of intact blanket bog are also present in the centre of the 
SAC. 

Transition Mires and 
quaking bogs [7140] 

Transition mires and quaking bogs have not been mapped in 
detail for Owenduff/Nephin Complex SAC and thus the total 
area of the qualifying habitat is unknown. The habitat occurs in 
locations where bog vegetation merges with base-rich flushes, 
and at the interface between water bodies and adjacent bog. 
Examples can be found at Owenglass West, Uggool, 
Sheeanmore and Lagduff. 

Salmon Salmo salar 
[1106] 

The exact distribution of salmon has not been mapped within 
this SAC. But the species is likely to utilise all freshwater areas 
of the SAC. 

Otter Lutra lutra [1355] 

The current range of otter in the SAC is estimated at 93.6%. 
This covers 10m terrestrial buffer, identified as critical for 
otters, along rivers and around waterbodies, based on evidence 
that otters tend to forage within this limit. 

Slender Green 
Feathermoss 
Hamatocaulis vernicosus 
[1393] 

The known population of slender green feather-moss in 
Owenduff/Nephin Complex SAC occurs in a flush within the 
blanket bog at Uggool, in the vicinity of Marsh Saxifrage 
(Saxifraga hirculus). 

Marsh Saxifrage 
Saxifraga hirculus [1528] 

Marsh Saxifrage is known to occur in the Owenduff/Nephin 
Complex SAC in five flushes at Sheean A, Sheean B, Sheean, C, 
Sheean D and Uggool. 

6.1.2.1 Potential for Direct Effects 

Although this European site is located directly to the south and east of the Proposed 
Development site boundary, there are no works proposed within this area. There is therefore 
no potential for direct effects on the Owenduff/Nephin Complex SAC during the construction, 
operation or decommissioning phases. 
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6.1.2.2 Potential for Indirect Effects 

Habitat Degradation (Surface water quality, Impacts to Ground Water, Invasive Species, Dust) 

Given the nature of the Proposed Development and in the absence of mitigation and/ or best 
practice construction standards, the qualifying interest habitats/ species are potentially 
vulnerable to indirect surface water, ground water, invasive species, or dust impacts as a result 
of the Proposed Development.  

The Proposed Development is linked via a surface water feature (the Owenmore River) which 
flow from the Proposed Development site Along the northern boundary of the 
Owenduff/Nephin Complex SAC. However, as the majority of qualifying interest habitats and 
species are terrestrial or upstream of the Owenmore River and are not dependent on surface 
water features to maintain or restore their conservation objectives no significant effects are 

expected. However, there is potential that the aquatic qualifying interests; Atlantic salmon and 

otter may foraging/commute within the Owenmore River which runs along the northern 

boundary of the SAC and is hydrologically connected to the Proposed Development site, and 

thus may be indirectly impacted due to a degradation of water quality and disturbance. 

The spread of invasive species onsite (Rhododendron) has the potential to outcompete other 
floral species reducing the diversity of habitats and impacting on the attributes of the qualifying 
interests. The transport of material, disturbance of ground (providing areas for invasive species 
germination) and the movement of machinery or personnel all have the risk of spreading 
invasive species into this SAC. However, as rhododendron spreads only by seed, which are wind 
dispersed, typically less than 100m from the parent plant20 and that the closest works 
(substation) will be c.5.6km from the boundary to the SAC and that no machinery or personnel 
will need to enter the SAC, there is no potential for the spread of rhododendron.  

The Proposed Development will require several excavations activities and a large amount of 
movement by heavy duty vehicles which may result in the generation of dust. The generation of 
dust is likely to range between 25-50m from the work areas. The closest works (substation) will 
be c.5.6m from the boundary to the SAC and so outside the impact from dust generation.  

6.1.2.3 Evaluation of Potential Adverse Effects on Owenduff/Nephin Complex SAC 

The specific attributes and targets used to define the conservation objectives of the qualifying 
interest habitats and species of the Owenduff/Nephin Complex SAC are presented in Table 6-4. 
The potential for the Proposed Development to adversely affect the habitat or species-specific 
conservation objectives are also considered.

 
20 Higgins, G. T. 2008. Rhododendron ponticum: A guide to management on nature conservation sites. Irish Wildlife Manuals, No. 
33. National Parks and Wildlife Service, Department of the Environment, Heritage and Local Government, Dublin, Ireland. 
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Table 6-4: Evaluation of Potential Adverse Effects on the Conservation Objectives of the Owenduff/Nephin Complex SAC as a Result of the 
Proposed Development 

Attribute Target Potential for Adverse Effects 

Oligotrophic waters containing very few minerals of sandy plains (Littorelletalia uniflorae) [3110] 
 
To maintain the favourable conservation condition of Oligotrophic waters containing very few minerals of sandy plains (Littorelletalia uniflorae) 
in Owenduff/Nephin Complex SAC 

Habitat area 
Area stable or increasing, subject to natural 
processes 

No – although the SAC is hydrologically connected to 
the site Proposed Development (via the Owenmore 
River), this habitat is located upstream of the 
Owenmore River and so there is no potential for 
adverse effects on the attributes of this qualifying 
interest during the construction, operation or 
decommissioning phases and therefore no negative 
effect on the site integrity. 

Habitat distribution No decline, subject to natural processes 

Typical species 
Typical species present, in good condition, and 
demonstrating typical abundances and distribution 

Vegetation composition: 
characteristic zonation 

All characteristic zones should be present, correctly 
distributed and in good condition 

Vegetation distribution: 
maximum depth 

Maintain maximum depth of vegetation, subject to 
natural processes 

Hydrological regime: water level 
fluctuations 

Maintain appropriate natural hydrological regime 
necessary to support the habitat 

Lake substratum quality 
Maintain appropriate substratum type, extent and 
chemistry to support the vegetation 

Water quality: transparency 
Maintain appropriate Secchi transparency. There 
should be no decline in Secchi depth/transparency 
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Attribute Target Potential for Adverse Effects 

Water quality: nutrients 
Maintain the concentration of nutrients in the water 
column at sufficiently low levels to support the 
habitat and its typical species 

Water quality: phytoplankton 
biomass 

Maintain appropriate water quality to support the 
habitat, including high chlorophyll a status 

Water quality: phytoplankton 
composition 

Maintain appropriate water quality to support the 
habitat, including high phytoplankton composition 
status 

Water quality: attached algal 
biomass 

Maintain trace/absent attached algal biomass (<5% 
cover) and high phytobenthos status 

Water quality: macrophyte 
status 

Maintain high macrophyte status 

Acidification status 
Maintain appropriate water and sediment pH, 
alkalinity and cation concentrations to support the 
habitat, subject to natural processes 

Water colour 
Maintain appropriate water colour to support the 
habitat 

Dissolved organic carbon (DOC) 
Maintain appropriate organic carbon levels to 
support the habitat 

Turbidity 
Maintain appropriate turbidity to support the 
habitat 
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Attribute Target Potential for Adverse Effects 

Fringing habitat: area and 
condition 

Maintain the area and condition of fringing habitats 
necessary to support the natural structure and 
functioning of habitat 3110 

Natural Dystrophic Lakes [3160] 

To maintain the favourable conservation condition of Natural dystrophic lakes and ponds in Owenduff/Nephin Complex SAC 

Habitat area 
Area stable or increasing, subject to natural 
processes 

No – although the SAC is hydrologically connected to 
the site Proposed Development (via the Owenmore 
River), this habitat is located upstream of the 
Owenmore River and so there is no potential for 
adverse effects on the attributes of this qualifying 
interest during the construction, operation or 
decommissioning phases and therefore no negative 
effect on the site integrity. 

Habitat distribution No decline, subject to natural processes 

Typical species 
Typical species present, in good condition, and 
demonstrating typical abundances and distribution 

Vegetation composition: 
characteristic zonation 

All characteristic zones should be present, correctly 
distributed and in good condition 

Vegetation distribution: 
maximum depth 

Maintain maximum depth of vegetation, subject to 
natural processes 

Hydrological regime: water level 
fluctuations 

Maintain appropriate natural hydrological regime 
necessary to support the habitat 

Lake substratum quality 
Maintain appropriate substratum type, extent and 
chemistry to support the vegetation 

Water quality: transparency 
Maintain appropriate Secchi transparency. There 
should be no decline in Secchi depth/transparency 
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Attribute Target Potential for Adverse Effects 

Water quality: nutrients 
Maintain the concentration of nutrients in the water 
column at sufficiently low levels to support the 
habitat and its typical species 

Water quality: phytoplankton 
biomass 

Maintain appropriate water quality to support the 
habitat, including high chlorophyll a status 

Water quality: phytoplankton 
composition 

Maintain appropriate water quality to support the 
habitat, including high phytoplankton composition 
status 

Water quality: attached algal 
biomass 

Maintain trace/absent attached algal biomass (<5% 
cover) and high phytobenthos status 

Water quality: macrophyte 
status 

Maintain high macrophyte status 

Acidification status 
Maintain appropriate water and sediment pH, 
alkalinity and cation concentrations to support the 
habitat, subject to natural processes 

Water colour 
Maintain appropriate water colour to support the 
habitat 

Dissolved organic carbon (DOC) 
Maintain appropriate organic carbon levels to 
support the habitat 

Turbidity 
Maintain appropriate turbidity to support the 
habitat 
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Attribute Target Potential for Adverse Effects 

Fringing habitat: area and 
condition 

Maintain the area and condition of fringing habitats 
necessary to support the natural structure and 
functioning of habitat 3160 

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

To maintain the favourable conservation condition of Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-
Batrachion vegetation in Owenduff/Nephin Complex SAC 

Habitat area 
Area stable or increasing, subject to natural 
processes 

No – although the SAC is hydrologically connected to 
the site Proposed Development (via the Owenmore 
River), this habitat is located upstream of the 
Owenmore River and so there is no potential for 
adverse effects on the attributes of this qualifying 
interest during the construction, operation or 
decommissioning phases and therefore no negative 
effect on the site integrity. 

Habitat distribution No decline, subject to natural processes 

Hydrological regime: river flow Maintain appropriate hydrological regimes 

Hydrological regime: 
groundwater discharge 

Maintain appropriate hydrological regime 

Substratum composition: 
particle size range 

Maintain appropriate substratum particle size range, 
quantity and quality, subject to natural processes 

Water quality 
Maintain appropriate water quality to support the 
natural structure and functioning of the habitat 

Typical species 
Typical species of the relevant habitat sub-types 
should be present and in good condition 

Floodplain connectivity: area 
The area of active floodplain at, and upstream of, the 
habitat, necessary to support all sub-types of the 
habitat, should be maintained 
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Attribute Target Potential for Adverse Effects 

Fringing habitats: area and 
condition 

Maintain the area and condition of fringing habitats 
necessary to support the habitat and its sub-types 

Wet Heath [4010] 

To restore the favourable conservation condition of Northern Atlantic wet heaths with Erica tetralix in Owenduff/Nephin Complex SAC 

Habitat area 
Area stable or increasing, subject to natural 
processes 

No – the nearest Annex I habitat is located c.3.8km 
(straight line measurement) from the Proposed 
Development and as it is a terrestrial habitat, has no 
hydrological links to the site. There is no potential for 
adverse effects to the attributes of this habitat and 
therefore no negative effect on the site integrity. 

 

Habitat distribution No decline, subject to natural processes 

Ecosystem function: soil 
nutrients 

Maintain soil nutrient status within natural range 

Community diversity 
Maintain variety of vegetation communities, subject 
to natural processes 

Vegetation composition: cross-
leaved heath 

Cross-leaved heath (Erica tetralix) present within a 
20m radius of each monitoring stop 

Vegetation composition: positive 
indicator species 

Cover of positive indicator species at least 50% 

Vegetation composition: lichens 
and bryophytes 

Total cover of Cladonia and Sphagnum species, 
Racomitrium lanuginosum and pleurocarpous 
mosses at least 10% 

Vegetation composition: ericoid 
species and crowberry 

Cover of ericoid species and crowberry (Empetrum 
nigrum) at least 15% 

Vegetation composition: dwarf 
shrub species 

Cover of dwarf shrubs less than 75% 
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Attribute Target Potential for Adverse Effects 

Vegetation composition: 
negative indicator species 

Total cover of negative indicator species less than 
1% 

Vegetation composition: non-
native species 

Cover of non-native species less than 1% 

Vegetation composition: native 
trees and shrubs 

Cover of scattered native trees and shrubs less than 
20% 

Vegetation composition: 
bracken 

Percentage cover in local vicinity of a representative 
number of monitoring stops 

Vegetation composition: soft 
rush 

Percentage cover in local vicinity of a representative 
number of monitoring stops 

Vegetation structure: Sphagnum 
condition 

Condition at a representative number of 2m x 2m 
monitoring stops 

Vegetation structure: signs of 
browsing 

Percentage of shoots browsed at a representative 
number of 2m x 2m monitoring stops 

Vegetation structure: burning 
Occurrence in local vicinity of a representative 
number of monitoring stops 

Physical structure: disturbed 
bare ground 

Percentage cover at, and in local vicinity of, a 
representative number of 2m x 2m monitoring stops 

Physical structure: drainage 
Percentage area in local vicinity of a representative 
number of monitoring stops 

Indicators of local 
distinctiveness 

Occurrence and population size 
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Attribute Target Potential for Adverse Effects 

Alpine and Boreal heaths [4060] 

To restore the favourable conservation condition of Alpine and Boreal heaths in Owenduff/Nephin Complex SAC 

Habitat area 
Area stable or increasing, subject to natural 
processes 

No – the nearest Annex I habitat is located c.3.8km 
(straight line measurement) from the Proposed 
Development and as it is a terrestrial habitat, has no 
hydrological links to the site. There is no potential for 
adverse effects to the attributes of this habitat and 
therefore no negative effect on the site integrity. 

 

Habitat distribution No decline, subject to natural processes 

Ecosystem function: soil 
nutrients 

Maintain soil nutrient status within natural range 

Community diversity 
Maintain variety of vegetation communities, subject 
to natural processes 

Vegetation composition: lichens 
and bryophytes 

Number of bryophyte or non-crustose lichen species 
present at each monitoring stop is at least three 

Vegetation composition: positive 
indicator species 

Cover of positive indicator species at least 66% 

Vegetation composition: dwarf 
shrub species 

Cover of dwarf shrub species at least 10% 

Vegetation composition: 
negative indicator species 

Total cover of negative indicator species less than 
10% 

Vegetation composition: non-
native species 

Cover of non-native species less than 1% 

Vegetation structure: signs of 
grazing 

Less than 10% collectively of the live leaves of 
specific graminoids showing signs of grazing 
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Attribute Target Potential for Adverse Effects 

Vegetation structure: signs of 
browsing 

Less than 33% collectively of the last complete 
growing season's shoots of ericoid and crowberry 
(Empetrum nigrum) showing signs of browsing 

Vegetation structure: burning No signs of burning within the habitat 

Physical structure: disturbed 
bare ground 

Cover of disturbed bare ground less than 10% 

Indicators of local 
distinctiveness 

No decline in distribution or population sizes of rare, 
threatened or scarce species associated with the 
habitat 

Juniperus communis formations on heaths or calcareous grasslands [5130] 

To maintain the favourable conservation condition of Juniperus communis formations on heaths or calcareous grasslands in Owenduff/Nephin 
Complex SAC 

Habitat area 
Area stable or increasing, subject to natural 
processes 

No – the nearest Annex I habitat is located c.3.8km 
(straight line measurement) from the Proposed 
Development and as it is a terrestrial habitat, has no 
hydrological links to the site. There is no potential for 
adverse effects to the attributes of this habitat and 
therefore no negative effect on the site integrity. 

 

Habitat distribution No decline, subject to natural processes 

Juniper population size At least 50 plants per formation 

Vegetation composition: typical 
species 

At least 50% of the listed positive indicator species 
for the relevant vegetation group present 

Vegetation composition: 
negative indicator species 

Negative indicator species, particularly non-native 
invasive species, absent or under control 

Vegetation structure: cone 
bearing plants 

At least 10% of juniper plants are bearing cones 
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Attribute Target Potential for Adverse Effects 

Vegetation structure: seedling 
recruitment 

At least 10% of juniper plants are seedlings 

Vegetation structure: dead 
juniper 

Mean percentage of each juniper plant dead less 
than 10% 

Blanket Bogs (Active)* [7130] 

To restore the favourable conservation condition of Blanket bogs (* if active bog) in Owenduff/Nephin Complex SAC 

Habitat area 
Area stable or increasing, subject to natural 
processes 

No – the nearest Annex I habitat is located c.3.8km 
(straight line measurement) from the Proposed 
Development and as it is a terrestrial habitat, has no 
hydrological links to the site. There is no potential for 
adverse effects to the attributes of this habitat and 
therefore no negative effect on the site integrity. 

 

Habitat distribution No decline, subject to natural processes 

Ecosystem function: soil 
nutrients 

Maintain soil nutrient status within natural range 

Ecosystem function: peat 
formation 

At least 99% of the total Annex I blanket bog area is 
active 

Ecosystem function: hydrology Natural hydrology unaffected by drains and erosion 

Community diversity 
Maintain variety of vegetation communities, subject 
to natural processes 

Vegetation composition: positive 
indicator species 

Number of positive indicator species present at each 
monitoring stop is at least seven 

Vegetation composition: lichens 
and bryophytes 

Cover of bryophytes or lichens, excluding Sphagnum 
fallax, at least 10% 



  
 

 

 

37 
 

Attribute Target Potential for Adverse Effects 

Vegetation composition: 
potential dominant species 

Cover of each of the potential dominant species less 
than 75% 

Vegetation composition: 
negative indicator species 

Total cover of negative indicator species less than 
1% 

Vegetation composition: non-
native species 

Cover of non-native species less than 1% 

Vegetation composition: native 
trees and shrubs 

Cover of scattered native trees and shrubs less than 
10% 

Vegetation structure: Sphagnum 
condition 

Less than 10% of the Sphagnum cover is crushed, 
broken and/or pulled up 

Vegetation structure: signs of 
browsing 

Last complete growing season's shoots of ericoid, 
crowberry (Empetrum nigrum) and bog-myrtle 
(Myrica gale) showing signs of browsing collectively 
less than 33% 

Vegetation structure: burning 
No signs of burning in sensitive areas, into the moss, 
liverwort or lichen layer or exposure of peat surface 
due to burning 

Physical structure: disturbed 
bare ground 

Cover of disturbed bare ground less than 10% 

Physical structure: drainage 
Area showing signs of drainage from heavy 
trampling, tracking or ditches less than 10% 
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Attribute Target Potential for Adverse Effects 

Physical structure: erosion 
Less than 5% of the greater bog mosaic comprises 
erosion gullies and eroded areas 

Indicators of local 
distinctiveness 

No decline in distribution or population sizes of rare, 
threatened or scarce species associated with the 
habitat 

Transition mires and quaking bogs [7140] 

To restore the favourable conservation condition of Transition mires and quaking bogs in Owenduff/Nephin Complex SAC 

Habitat area 
Area stable or increasing, subject to natural 
processes 

No – the nearest Annex I habitat is located c.3.8km 
(straight line measurement) from the Proposed 
Development and as it is a terrestrial habitat, has no 
hydrological links to the site. There is no potential for 
adverse effects to the attributes of this habitat and 
therefore no negative effect on the site integrity. 

 

Habitat distribution No decline, subject to natural processes 

Ecosystem function: soil 
nutrients 

Maintain soil nutrient status within natural range 

Community diversity 
Maintain variety of vegetation communities, subject 
to natural processes 

Vegetation composition: number 
of positive indicator species 

Number of positive indicator species at each 
monitoring stop is at least three for infilling pools 
and flushes and at least six for fens 

Vegetation composition: number 
of core positive indicator species 

At least one core positive indicator species present 

Vegetation composition: cover 
of positive indicator species 

Total cover of positive indicator species is at least 
25% 
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Attribute Target Potential for Adverse Effects 

Vegetation composition: 
negative indicator species 

Total cover of negative indicator species less than 
1% 

Vegetation composition: non-
native species 

Cover of non-native species less than 1% 

Vegetation structure: height 
Proportion of live leaves and/or flowering shoots of 
vascular plants that are more than 15cm above the 
ground surface should be at least 50% 

Physical structure: disturbed 
bare ground 

Cover of disturbed bare ground less than 10% 

Physical structure: drainage 
Area showing signs of drainage from heavy 
trampling, tracking or ditches less than 10% 

Indicators of local 
distinctiveness 

No decline in distribution or population sizes of rare, 
threatened or scarce species associated with the 
habitat 

Slender Green Feather-moss Drepanocladus vernicosus [1393] 

To maintain the favourable conservation condition of Slender Green Feather-moss (Shining Sickle-moss) in Owenduff/Nephin Complex SAC 

Distribution 
Area stable or increasing, subject to natural 
processes 

No – the nearest occurrence of this species is located 
c.5km (straight line measurement) from the 
Proposed Development. It is a terrestrial species and 
has no hydrological links to the site. There is no 
potential for adverse effects to the attributes of this 
habitat and therefore no negative effect on the site 
integrity. 

 

Population size No decline, subject to natural processes 

Area of suitable habitat No decline, subject to natural processes 

Hydrological conditions: water 
table level 

Maintain suitable hydrological conditions 
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Attribute Target Potential for Adverse Effects 

Vegetation composition: tree 
cover 

Mean percentage tree cover should be less than 
15% 

Vegetation composition: shrub 
cover 

Mean percentage shrub cover should be less than 
20% 

Vegetation composition: grass 
cover 

Mean percentage grass species cover should be less 
than 25% 

Vegetation composition: 
bryophyte cover 

Mean percentage bryophyte cover should be more 
than 50% 

Vegetation composition: cover 
of Calliergonella cuspidata 

Mean percentage cover of Calliergonella cuspidata 
should be less than 15% 

Vegetation structure: vegetation 
height 

Mean vegetation height should not exceed 40cm 

Salmon Salmo salmo [1013] 

To maintain the favourable conservation condition of Salmon in Owenduff/Nephin Complex SAC 

Distribution: extent of anadromy 
100% of river channels down to second order 
accessible from estuary 

Yes – This species is known to occur in the 
Owenmore River, which is hydrologically connected 
the Proposed Development site and the SAC. The 
proposed construction works have the potential to 
result in the degradation of water quality, via silt 
discharge, cement or oil/fuel leaks which could 
remove suitable feeding and spawning habitat for 

Out-migrating smolt abundance No significant decline 

Adult spawning fish 
Conservation limit (CL) for each system consistently 
exceeded 
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Attribute Target Potential for Adverse Effects 

Salmon fry abundance 
Maintain or exceed 0+ fry mean catchment-wide 
abundance threshold value. Currently set at 17 
salmon fry/5 minutes sampling  

this species, in the Owenmore River impacting on 
Salmon distribution and population structure 
associated with the SAC. A change or decline in these 
attributes would constitute an adverse effect on the 
integrity of the site. Number and distribution of 

redds 
No decline in number and distribution of spawning 
redds due to anthropogenic causes 

Water Quality At least Q4 at all sites sampled by EPA 

Otter Lutra lutra [1355] 

To maintain the favourable conservation condition of otter in Owenduff/Nephin Complex SAC 

Distribution No significant decline 

Yes - The current range of otter within the SAC is 
estimated at 93.6%. The proposed construction 
works have the potential to result in the disturbance 
of otter and degradation of their feeding resources 
inside and outside the SAC. Disturbance and changes 
to the species feeding resources could affect the 
distribution of otter within the SAC. A change or 
decline in the distribution of otter would constitute 
an adverse effect on the integrity of the site. 

Extent of terrestrial habitat 
No significant decline. Area mapped and calculated 
as 840.63ha along riverbanks/lake shoreline/ 
around ponds 

No -The Proposed Development occurs outside the 
SAC boundary. There is no potential for the loss of 
terrestrial habitat for otter within the SAC. There is 
no potential for adverse effects.  

Extent of freshwater (river) 
habitat 

No significant decline. Length mapped and 
calculated as 382.65km 

No -The Proposed Development occurs outside the 
SAC boundary. There is no potential for the loss of 
freshwater river habitat for otter within the SAC. 
There is no potential for adverse effects. 
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Attribute Target Potential for Adverse Effects 

Extent of 
freshwater (lake) habitat 

No significant decline. Area mapped and calculated 
as 540.66ha 

No -The Proposed Development occurs outside the 
SAC boundary. There is no potential for the loss of 
freshwater lake habitat for otter within the SAC. 
There is no potential for adverse effects. 

Couching sites and holts No significant decline 

No - No holts or couching sites were identified within 
the Proposed Development site boundary. No 
construction works will occur within the SAC site 
boundary. The proposed works will not result in the 
loss or decline in couching sites or holts; therefore, 
there is no potential for adverse effects. 

Fish biomass available No significant decline 

Yes - A potential degradation in water quality within 
the Owenmore River could affect the availability of 
fish biomass to otter. A significant pollution event 
from the works area could result in a decline in 
available feeding resources for otter. A significant 
decline in fish biomass available for otter would 
constitute an adverse effect on the integrity of the 
site. 

Barriers to Connectivity No significant decline  

No - The proposed construction works will not result 
in any barrier to connectivity in any waterbody 
within the SAC. There is no potential for adverse 
effects.  

Marsh Saxifrage (Saxifraga hirculus) [1528] 

To maintain the favourable conservation condition of Marsh Saxifrage in Owenduff/Nephin Complex SAC 

Distribution 
No loss in geographical spread and number of 
populations, subject to natural processes. See map 5 
for 1km grid square locations 

No – the nearest occurrence of this species is located 
c.5km (straight line measurement) from the 
Proposed Development. It is a terrestrial species and 
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Attribute Target Potential for Adverse Effects 

Population size: number of 
rosettes 

Maintain the size of each known population, subject 
to natural processes. The target numbers of rosettes 
are: at least 151,200 rosettes at Sheean A, at least 
36,000 rosettes at Sheean B, at least 104,000 
rosettes at Sheean C, at least 19,200 rosettes at 
Sheean D and at least 24,000 rosettes at Uggool 

has no hydrological links to the site. There is no 
potential for adverse effects to the attributes of this 
species and therefore no negative effect on the site 
integrity. 

 
 

Population size: area of 
occupancy 

Maintain the area of occupancy of each known 
population, subject to natural processes. The target 
areas of occupancy are: at least 0.162ha at Sheean 
A, at least 0.042ha at Sheean B, at least 0.078ha at 
Sheean C, at least 0.051ha at Sheean D and at least 
0.029ha at Uggool 

Hydrological conditions: water 
level 

Maintain the appropriate natural hydrological 
regime necessary to support the habitat for the 
species 

Vegetation composition: positive 
indicator species 

Knotted pearlwort (Sagina nodosa) should be 
present in at least two of five 1m x 1m monitoring 
stops 

Vegetation composition: 
negative indicator species 

Mean percentage cover of purple moor-grass 
(Molinia caerulea) should not exceed 5%; mean 
percentage cover of Yorkshire fog (Holcus lanatus) 
should not exceed 15% 

Vegetation structure: grazing 
level 

Maintain grazing at light to moderate levels to 
ensure an open vegetation structure and to allow 
flowering to occur 
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6.1.3 River Moy SAC  

This SAC comprises almost the entire freshwater element of the River Moy and its tributaries 
including both Loughs Conn and Cullin22. The system drains a catchment area of 805 sq. km. 
Most of the site is in Co. Mayo, though parts are in west Sligo and north Roscommon. Apart from 
the Moy itself, other rivers included within the site are the Deel, Bar Deela, Castlehill, 
Addergoole, Clydagh and Manulla on the west side, and the Glenree, Yellow, Strade, Gweestion, 
Trimogue, Sonnagh, Mullaghanoe, Owengarve, Eighnagh and Owenaher on the east side. The 
SAC is located approximately 2.5km from the Proposed Development site and is designated for 
seven Annex I habitats and five Annex II species. A description of the extent and condition of the 
qualifying interest within the SAC is outlined in Table 6-5. 

Table 6-5: Qualifying Interests and Extent of Habitats or Distribution of Species within the Site 
for River Moy SAC21,22 

Qualifying Interests  Extent and distribution of Qualifying Interest  

Lowland hay meadows 
(Alopecurus pratensis, 
Sanguisorba 
officinalis) [6510] 

A review of the site’s Conservation Objectives document21 
indicates that the extent of this habitat has not been mapped in 
detail for the river Moy SAC. However, it has been noted that the 
site is one of the most important in the country for the habitat 
‘lowland hay meadow’. Just over 9ha of the habitat were recorded 
by the Grassland Monitoring Survey (2015-2017) within the River 
Moy SAC, with significant areas found adjacent also. Based on the 
results of the Grassland Monitoring Survey (2015-2017), this 
habitat is largely confined to the southeast of the SAC (to the south 
of Foxford Co. Mayo)23.  

Active raised bogs 
[7110] 

There are five raised bogs listed for the river Moy SAC including 
those at Kilgarriff, Gowlaun, Derrynabrock, Tawnaghbeg and 
Cloongoonagh. The total area of Active Raised Bog (ARB) habitat 
for these five bogs was mapped at 45.3ha. ARB occurs on most of 
the bogs in the River Moy SAC. 

Degraded raised bogs 
still capable of natural 
regeneration [7120] 

Areas of Degraded Raised Bog (DRB) on the High Bog (HB) has 
been modelled as 152.4ha. However, it is estimated that only 
82.1ha is potentially restorable to ARB by drain blocking. DRB 
occurs on all five bogs in the river Moy SAC. 

Depressions on peat 
substrates of the 
Rhynchosporion 
[7150] 

Depressions on the bogs, pool edges and erosion channels, where 
the vegetation is dominated by White Beaked-sedge comprise the 
habitat ‘Rhynchosporion vegetation’. Associated species in this 
habitat at the site include Bog Asphodel, Sundews, Deergrass 
(Scirpus cespitosus) and Carnation Sedge. Depressions on peat 
substrates of the Rhynchosporion is an integral part of good 
quality Active raised bogs (7110) and thus a separate conservation 
objective has not been set for the habitat in River Moy SAC. 

 
21 NPWS (2016) Conservation Objectives: River Moy SAC 002298. Version 1. National Parks and Wildlife Service, Department of 
Arts, Heritage, Regional, Rural and Gaeltacht Affairs 
22 NPWS (2020) Site Synopsis: River Moy SAC 002298. Version 1. National Parks and Wildlife Service, Department of Arts, Heritage, 
Regional, Rural and Gaeltacht Affairs 
23 https://dahg.maps.arcgis.com/apps/webappviewer/index.html?id=0cdebbb63005462192ef12d8a167431b  

https://dahg.maps.arcgis.com/apps/webappviewer/index.html?id=0cdebbb63005462192ef12d8a167431b
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Qualifying Interests  Extent and distribution of Qualifying Interest  

Alkaline fens [7230] 

The full extent of this habitat within the SAC is unknown. An 
extensive area is known to occur as part of a wetland complex on 
the Glore River, northwest of Ballyhaunis but there are likely to be 
other areas present in the SAC. 

Old sessile oak woods 
with Ilex and 
Blechnum in the 
British Isles [91A0] 

Old sessile oak woods are likely to occur as mosaics with other 
woodland types and the total extent within the SAC is unknown. 
The main location of this woodland type in the SAC is Pontoon 
Woods, of which 106.3ha was mapped as this Annex I habitat type 
(or mosaics containing it). Further areas are likely to be present 
within the SAC. 

Alluvial forests with 
Alnus glutinosa and 
Fraxinus excelsior 
(Alno-Padion, Alnion 
incanae, Salicion 
albae) [91E0] 

Total extent of this habitat within the SAC is unknown and it may 
occur in mosaics with other woodland types. Two sites within the 
SAC were surveyed as part of the National Survey of Native 
Woodlands (NSNW) (Perrin et al., 2008)24, these woods occur at 
Prospect on the western shore of Lough Conn. There are also likely 
to be additional areas of this Annex I woodland type within the 
SAC. 

Austropotamobius 
pallipes (White-
clawed Crayfish) 
[1092] 

The site’s Conservation Objectives document21 indicate the 
general distribution of white-clawed crayfish in the SAC is that it is 
widespread in the upper tributaries of the River Moy and the rivers 
which feed Loughs Conn and Cullin. It is absent from the main 
River Moy. The named tributaries that it is recorded from are the 
following: Upstream of Lough Conn: River Deel and its tributaries 
of the Toreen River, Rathnamagh River and Rappa Stream; 
Fiddaunglass; Addergoole River. Upstream of Lough Cullin: 
Tobergal River; Clydagh; tributaries of the Toormore and Manulla 
Rivers. Moy tributaries: Gweestion River; tributaries of the 
Pollagh, Glore, Yellow and Geestaun Rivers; Killeen River; 
Spaddagh River; Sonnagh River; Owenaher River; Owengarve 
River. 

Petromyzon marinus 
(Sea Lamprey) [1095] 

This SAC only covers the freshwater portion of the 
River Moy. The Sea Lamprey is regularly encountered in the lower 
stretches of the river around Ballina. 

Lampetra planeri 
(Brook Lamprey) 
[1096] 

The exact distribution of brook lamprey has not been mapped 
within this SAC. But the species is likely to utilise all freshwater 
areas of the SAC. 

Salmo salar (Salmon) 
[1106] 

The exact distribution of salmon has not been mapped within this 
SAC. But the species is likely to utilise all freshwater areas of the 
SAC. 

Lutra lutra (Otter) 
[1355] 

The current range of otter in the SAC is estimated at 93.6%. This 
covers 10m terrestrial buffer, identified as critical for otters, along 
rivers and around waterbodies and a foraging area within 80m of 

 
24 Perrin, P., Martin, J., Barron, S., O’Neill, F., McNutt, K. & Delaney, A. (2008) National Survey of Native Woodlands, 2003‐2008. 
Unpublished report to the National Parks and Wildlife Service, Dublin 
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Qualifying Interests  Extent and distribution of Qualifying Interest  

the shoreline, based on evidence that otters tend to forage within 
this limit. 

6.1.3.1 Potential for Direct Effects 

This European site is located 2.5km to the south of the Proposed Development site boundary, 
there are no works proposed within this area. There is therefore no potential for direct effects 
(i.e., habitat loss) on the river Moy SAC during the construction, operation or decommissioning 
phases. 

6.1.3.2 Potential for Indirect Effects 

Habitat Degradation (Surface water run-off, Invasive Species, Dust) 

Given the nature of the Proposed Development and in the absence of mitigation and/ or best 
practice construction standards, the qualifying interest habitats/ species are potentially 
vulnerable to indirect, surface water, invasive species, or dust impacts as a result of the 
Proposed Development.  

Potential indirect effects on aquatic dependent habitats and species within the SAC arising from 
the construction phase include, deterioration of water quality due to sediment release during 
the excavation of turbine foundations, hardstanding areas, borrow pits, substation, internal haul 
roads and amenity roads, grid connection cabling or potential contamination of water from 
concrete and / or fuels during construction. Such potential effects in the absence of mitigation 
could cause indirect adverse effects on aquatic ecology as follows: 

• Sedimentation – temporary smothering of gravel beds with consequent loss of fish and 
spawning habitat; 

• Sediment deposition can also provide a base for growth of filamentous algae on gravel 
beds, leading to a build-up of sediment and loss of suitable habitat for crayfish, pearl 
mussel and spawning habitat for lamprey and salmonids; 

• Sedimentation effects in the absence of mitigation include smothering fish eggs and 
causing mortalities in fish of all ages, reducing abundance of food and impeding 
movement of fish; 

• Sedimentation effects in the absence of mitigation also include smothering of food prey 
for juvenile salmonids i.e. macro invertebrates; 

• Sedimentation effects in the absence of mitigation can include increased nutrients or 
change in water chemistry leading to a change in vegetation composition of sensitive 
aquatic dependent habitats; 

• Accidental leakage / spillage of oil and fuels from construction vehicles can have indirect 
effects on fish, fish food and fish habitats, other aquatic species and aquatic QI habitats;  

• A reduction in water quality can have an indirect effect on otter through a reduction in 
prey availability; and 

• The spread of invasive species resulting from the action of construction activities could 
have a prolonged adverse effect on aquatic habitats which could have the potential to 
indirectly effect prey availability for otters.  

The spread of invasive species (Rhododendron) has the potential to outcompete other floral 
species reducing the diversity of habitats and impacting on the attributes of the qualifying 
interests. The transport of material, disturbance of ground (providing areas for invasive species 
germination) and the movement of machinery or personnel all have the risk of spreading 
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invasive species into this SAC. However, as rhododendron spreads only by seed, which are wind 
dispersed, typically less than 100m from the parent plant25 and that the closest works (at the 
most southerly borrow pit) will be c.4.3km from the boundary to the SAC and that no machinery 
or personnel will need to enter the SAC, there is no potential for the spread of rhododendron.  

The Proposed Development will require several excavations activities and a large amount of 
movement by heavy duty vehicles which may result in the generation of dust.  The generation of 
dust is likely to range between 25-50m from the work areas. The closest works (at the most 
southerly borrow pit) will be c.4.3km from the boundary to the SAC and so outside the impact 
from dust generation.  

Disturbance/Displacement 

Increased human activity, mechanical drilling and excavations, vehicular noise and habitat loss 
during the construction phase and decommissioning phase have the potential to result in 
disturbance or displacement effects on the following QI species:  

• Austropotamobius pallipes (White-clawed Crayfish) [1092] 
• Petromyzon marinus (Sea Lamprey) [1095] 
• Lampetra planeri (Brook Lamprey) [1096] 
• Salmo salar (Salmon) [1106] 
• Lutra lutra (Otter) [1355] 

Excavation works can result in disturbance impacts to otter holts to a distance of up to 150m, as 
per NRA guidelines (NRA 2008)26. A number of watercourses were recorded within the 
proposed wind farm site which included streams and drainage ditches. Signs of otter (live 
sightings) were recorded within the site during ecological surveys, but no evidence of holts or 
resting places were found. As otter signs have been recorded within the Proposed Development 
site, the potential for disturbance and displacement of otter at the Proposed Development site 
exists during the construction and decommissioning phases. Decommissioning phase effects 
will be similar to the construction phase but the potential for impacts is considerably less. During 
the operational phase the level of operational traffic and ongoing maintenance is expected to be 
sufficiently low so as to avoid any disturbance effects on otter that utilise the Proposed 
Development site. However, the potential for adverse disturbance effects on otter as a result of 
construction and decommissioning cannot be excluded.  

A number of watercourses (such as the Fiddaunatooghaun [IE_WE_34S010400] and the Muing 
River [IE_WE_33M010100]) within the Proposed Development site offer suitable supporting 
habitat for crayfish, salmon and lamprey, based on the results of an electrofishing survey. No 
works are proposed to occur within any of the identified watercourses within the Proposed 
Development site and therefore any disturbance will not permanently displace these aquatic 
species. There will be no long-term disturbance or displacement of freshwater, white-clawed 
crayfish, Atlantic salmon, sea lamprey or brook lamprey during the construction phase which 
could result in significant adverse effects on these QI species.  
 

 
25 Higgins, G. T. 2008. Rhododendron ponticum: A guide to management on nature conservation sites. Irish Wildlife Manuals, No. 
33. National Parks and Wildlife Service, Department of the Environment, Heritage and Local Government, Dublin, Ireland. 
26 National Roads Authority (2008) Guidelines for Assessment of Ecological Impacts of National Road Schemes (Rev 2), NRA, Dublin.  
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6.1.3.3 Evaluation of Potential Adverse Effects on the River Moy SAC 

It has been determined, in the absence of appropriate mitigation measures, that the Proposed 
Development has the potential to result in indirect impacts on the qualifying interests of the 
SAC. An assessment of the potential adverse effects on the integrity of the river Moy SAC is 
presented hereunder. 

6.1.3.4 Conservation Objectives of the River Moy SAC  

Site-specific conservation objectives were set by NPWS for the qualifying interests of River 
Moy SAC, with the exception of the qualifying interest Lowland Hay Meadows [6510]. 
Reference was therefore made to site-specific conservation objectives available for other 
European sites with this corresponding qualifying interest habitat. The specific attributes and 
targets for the remaining qualifying interest habitats and species were available and used to 
define the conservation objectives of the Moy River SAC and are presented in Table 6-6. The 
potential for the Proposed Development to adversely affect the habitat or species-specific 
conservation objectives are also considered. 
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Table 6-6: Evaluation of Potential Adverse Effects on the Conservation Objectives of the River Moy SAC as a Result of the Proposed Development 

Attribute Target Potential for Adverse Effects 

Lowland hay meadows (Alopecurus pratensis, Sanguisorba officinalis) [6510] 
 
To restore the favourable conservation condition of Lowland hay meadows (Alopecurus pratensis, Sanguisorba officinalis) in Moy River SAC 

Habitat area 
Area stable or increasing, subject to natural 
processes 

No – the nearest known location of this habitat is located 
c.28km in a straight line from the Proposed Development 
and has no hydrological links to the site. There is no 
potential for adverse effects to the attributes of this 
habitat and therefore no negative effect on the site 
integrity. 

 

Habitat distribution No decline, subject to natural processes 

Vegetation composition: 
positive indicator species 

At least 7 positive indicator species present in 
monitoring stop or, if 5–6 present in stop, additional 
species within 20m of stop; this includes at least one 
'high quality' species present in stop or within 20m of 
stop 

Vegetation composition: 
negative indicator species 

Negative indicator species collectively not more than 
20% cover, with cover by an individual species not 
more than 10% 

Vegetation composition: 
non-native species 

Cover of non-native species not more than 1% 

Vegetation composition: 
woody species and bracken 

Cover of woody species and bracken (Pteridium 
aquilinum) not more than 5% 

Vegetation structure: 
broadleaf herb: grass ratio 

Broadleaf herb component of vegetation between 
40% and 90% 

Vegetation structure: 
sward height 

At least 50% of sward between 10cm and 50cm tall 

Vegetation structure: litter Litter cover not more than 25% 
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Attribute Target Potential for Adverse Effects 

Physical structure: bare 
soil 

Not more than 5% bare soil 

Physical structure: 
disturbance 

Area of the habitat showing signs of serious grazing 
or other disturbance less than 20m² 

Raised Bog (Active)* 
 
To restore the favourable conservation condition of Active raised bogs in River Moy SAC 

Habitat area 
Restore area of active raised bog to 132.4ha, subject 
to natural processes 

No – the Annex I habitat is located c.40km (straight line 
measurement) from the Proposed Development and has 
no hydrological links to the site. There is no potential for 
adverse effects to the attributes of this habitat and 
therefore no negative effect on the site integrity. 

 

Habitat distribution 
Restore the distribution and variability of active 
raised bog across the SAC. 

High bog area 
No decline in extent of high bog necessary to support 
the development and maintenance of active raised 
bog 

Hydrological regime: water 
levels 

Restore appropriate water levels throughout the site 

Hydrological regime: flow 
patterns 

Restore, where possible, appropriate high bog 
topography, flow directions and slopes 

Transitional areas between 
high bog and adjacent 
mineral soils (including 
cutover areas) 

Restore adequate transitional areas to 
support/protect active raised bog and the services it 
provides 
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Attribute Target Potential for Adverse Effects 

Vegetation quality: central 
ecotope, active flush, 
soaks, bog woodland 

Restore 66.2ha of central ecotope/active 
flush/soaks/bog woodland as appropriate 

Vegetation quality: 
microtopographical 
features 

Restore adequate cover of high quality 
microtopographical features 

Vegetation quality: bog 
moss (Sphagnum) species 

Restore adequate cover of bog moss (Sphagnum) 
species to ensure peat forming capacity 

Typical ARB species: flora 
Restore, where appropriate, typical active raised bog 
flora 

Typical ARB species: fauna 
Restore, where appropriate, typical active raised bog 
fauna 

Elements of local 
distinctiveness 

Maintain features of local distinctiveness, subject to 
natural processes 

Negative physical 
indicators 

Negative physical features absent or insignificant 

Vegetation composition: 
native negative indicator 
species 

Native negative indicator species at insignificant 
levels 

Vegetation composition: 
non-native invasive species 

Non-native invasive species at insignificant levels 
and not more than 1% cover 

Air quality: nitrogen 
deposition 

Air quality surrounding bog close to natural 
reference conditions. The total N deposition should 
not exceed 5kg N/ha/yr. 
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Attribute Target Potential for Adverse Effects 

Water quality 
Water quality on the high bog and in transitional 
areas close to natural reference conditions 

Degraded Raised Bog 

The long-term aim for Degraded raised bogs still 
capable of natural regeneration is that its peat-
forming capability is re-established; therefore, the 
conservation objective for this habitat is inherently 
linked to that of Active raised bogs (7110) and a 
separate conservation objective has not been set in 
River Moy SAC 

No – habitat is located c.40km (straight line measurement) 
from the Proposed Development and has no hydrological 
links to the site. There is no potential for adverse effects 
to the attributes of this habitat and therefore no negative 
effect on the site integrity. 

Rhynchosporion 
Vegetation 

Depressions on peat substrates of the 
Rhynchosporion is an integral part of good quality 
Active raised bogs (7110) and thus a separate 
conservation objective has not been set for the 
habitat in River Moy SAC 

No – habitat is located c.40km (straight line measurement) 
from the Proposed Development and has no hydrological 
links to the site. There is no potential for adverse effects 
to the attributes of this habitat and therefore no negative 
effect on the site integrity. 

Alkaline Fens 

To maintain the favourable conservation condition of Alkaline fens in River Moy SAC 

Habitat area 
Area stable or increasing, subject to natural 
processes No – the nearest known location for this habitat is located 

c.40km (straight line measurement) from the Proposed 
Development and has no hydrological links to the site. 
There is no potential for adverse effects to the attributes 
of this habitat and therefore no negative effect on the site 
integrity. 

 

Habitat distribution No decline, subject to natural processes 

Hydrological regime 
Appropriate natural hydrological regimes necessary 
to support the natural structure and functioning of 
the habitat 

Peat formation Active peat formation, where appropriate 
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Attribute Target Potential for Adverse Effects 

Water quality: nutrients 
Appropriate water quality to support the natural 
structure and functioning of the habitat 

Vegetation structure: 
typical species 

Maintain vegetation cover of typical species 
including brown mosses and vascular plants 

Vegetation composition: 
trees and shrubs 

Cover of scattered native trees and shrubs less than 
10% 

Physical structure: 
disturbed bare ground 

Cover of disturbed bare ground less than 10%. 
Where tufa is present, disturbed bare ground less 
than 1% 

Physical structure: 
drainage 

Areas showing signs of drainage as a result of 
drainage ditches or heavy trampling less than 10% 

Old Oak Woodlands 

To maintain the favourable conservation condition of Old sessile oak woods with Ilex and Blechnum in the British Isles in River Moy SAC 

Habitat area 
Area stable or increasing, subject to natural 
processes 

No – the nearest known location for this habitat is located 
c.20km in a straight line from the Proposed Development 
and has no hydrological links to the site. There is no 
potential for adverse effects to the attributes of this 
habitat and therefore no negative effect on the site 
integrity. 

 

Habitat distribution No decline 

Woodland size 
Area stable or increasing. Where topographically 
possible, "large"; woods at least 25ha in size and 
“small” woods at least 3ha in size 

Woodland structure: cover 
and height 

Diverse structure with a relatively closed canopy 
containing mature trees; subcanopy layer with 
semimature trees and shrubs; and well-developed 
herb layer 
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Attribute Target Potential for Adverse Effects 

Woodland structure: 
community diversity and 
extent 

Maintain diversity and extent of community types 

Woodland structure: 
natural regeneration 

Seedlings, saplings and pole age-classes occur in 
adequate proportions to ensure survival of woodland 
canopy 

Woodland structure: dead 
wood 

At least 30m³/ha of fallen timber greater than 10cm 
diameter; 30 snags/ha; both categories should 
include stems greater than 40cm diameter 

Woodland structure: 
veteran trees 

No decline 

Woodland structure: 
indicators of local 
distinctiveness 

No decline 

Vegetation composition: 
native tree cover 

No decline. Native tree cover not less than 95% 

Vegetation composition: 
typical species 

A variety of typical native species present, depending 
on woodland type, including oak (Quercus petraea) 
and birch (Betula pubescens) 

Vegetation composition: 
negative indicator species 

Negative indicator species, particularly non-native 
invasive species, absent or under control 

Alluvial Forests* 

To maintain the favourable conservation condition of Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, 
Salicion albae) in River Moy SAC 
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Attribute Target Potential for Adverse Effects 

Habitat area 
Area stable or increasing, subject to natural 
processes 

No – the nearest known location for this habitat is located 
c.15km in a straight line from the Proposed Development 
and has no hydrological links to the site. There is no 
potential for adverse effects to the attributes of this 
habitat and therefore no negative effect on the site 
integrity. 

 

Habitat distribution No decline 

Woodland size 
Area stable or increasing. Where topographically 
possible, "large" woods at least 25ha in size and 
“small” woods at least 3ha in size 

Woodland structure: cover 
and height 

Diverse structure with a relatively closed canopy 
containing mature trees; subcanopy layer with 
semimature trees and shrubs; and well-developed 
herb layer 

Woodland structure: 
community diversity and 
extent 

Maintain diversity and extent of community types 

Woodland structure: 
natural regeneration 

Seedlings, saplings and pole age-classes occur in 
adequate proportions to ensure survival of woodland 
canopy 

Hydrological regime: 
Flooding depth/height of 
water table 

Appropriate hydrological regime necessary for 
maintenance of alluvial vegetation 

Woodland structure: dead 
wood 

At least 30m³/ha of fallen timber greater than 10cm 
diameter; 30 snags/ha; both categories should 
include stems greater than 40cm diameter (greater 
than 20cm diameter in the case of alder) 

Woodland structure: 
veteran trees 

No decline 
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Attribute Target Potential for Adverse Effects 

Woodland structure: 
indicators of local 
distinctiveness 

No decline 

Vegetation composition: 
native tree cover 

No decline. Native tree cover not less than 95% 

Vegetation composition: 
typical species 

A variety of typical native species present, depending 
on woodland type, including alder (Alnus glutinosa), 
willows (Salix spp.), oak (Quercus robur) and ash 
(Fraxinus excelsior) 

Vegetation composition: 
negative indicator species 

Negative indicator species, particularly non-native 
invasive species, absent or under control 

White-clawed Crayfish (Austropotamobius pallipes) 

To maintain the favourable conservation condition of White-clawed Crayfish in River Moy 

Distribution No reduction from baseline 

Yes – This species is known to occur in the upper 
tributaries/catchments of the river Moy system, including 
the River Deel, which the Proposed Development site has 
a hydrological link to via the Shanvolahan River. The 
proposed construction works have the potential to result 
in the degradation of water quality, via silt discharge, 
cement or oil/fuel leaks which could remove suitable 
feeding and spawning habitat for this species, impacting 
on its distribution and population structure. A change or 
decline in these attributes would constitute an adverse 
effect on the integrity of the site. 

Population structure: 
recruitment 

Juveniles and/or females with eggs in all occupied 
tributaries 

Negative indicator species No alien crayfish species No – no machinery or personnel during construction, 
operation or decommissioning works are proposed to 
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Attribute Target Potential for Adverse Effects 

Disease No instances of disease 

occur within surface water systems within the Proposed 
Development site and so, there is no potential to spread or 
introduce negative indicator species or disease into the 
SAC. There is no potential for adverse effects to these 
attributes for this species and therefore no negative effect 
on the site integrity.  

Water quality At least Q3-4 at all sites sampled by EPA 

Yes – This species is known to occur in the upper 
tributaries/catchments of the River Moy system, including 
the River Deel, which the Proposed Development site has 
a hydrological link to via the Shanvolahan River. The 
proposed construction works have the potential to result 
in the degradation of water quality which lower water and 
habitat quality for this species. A change or decline in 
these attributes would constitute an adverse effect on the 
integrity of the site. 

Habitat quality: 
heterogeneity 

No decline in heterogeneity or habitat quality 

Sea Lamprey (Petromyzon marinus) 

To maintain the favourable conservation condition of Sea Lamprey in River Moy SAC 

Distribution: extent of 
anadromy 

Greater than 75% of main stem length of rivers 
accessible from estuary 

No – no machinery or personnel during construction, 
operation or decommissioning works are proposed to 
occur within surface water systems within the Proposed 
Development site or the SAC and so, there is no potential 
to reduce the extent of anadromy in the SAC. There is no 
potential for adverse effects to this attribute for this 
species and therefore no negative effect on the site 
integrity.  

Population structure of 
juveniles 

At least three age/size groups present Yes - This species is known to occur in the freshwater 
sections of the River Moy system, the majority of records 



  
 

 

 

58 
 

Attribute Target Potential for Adverse Effects 

Juvenile density in fine 
sediment 

Mean catchment juvenile density at least 1/m² 
located north of Ballina (which is over 70km downstream 
of the Proposed Development), however there is potential 
that the species could be found in the upper tributaries of 
the River Moy, including the River Deel, which the 
Proposed Development site has a hydrological link to via 
the Shanvolahan River. The proposed construction works 
have the potential to result in the degradation of water 
quality which could impact on the attributes for this 
species. A change or decline in these attributes would 
constitute an adverse effect on the integrity of the site. 

Extent and distribution of 
spawning habitat 

No decline in extent and distribution of spawning 
beds 

Availability of juvenile 
habitat 

More than 50% of sample sites positive 

Brook Lamprey (Lampetra planeri) 

To maintain the favourable conservation condition of Brook Lamprey in River Moy SAC 

Distribution 
Access to all watercourses down to first order 
streams 

No – during the construction, operation or 
decommissioning works no machinery or personnel are 
proposed to occur within surface water systems within 
the Proposed Development site or the SAC and so, there is 
no potential to reduce the access to all watercourses 
within the SAC. There is no potential for adverse effects to 
this attribute for this species and therefore no negative 
effect on the site integrity. 

Population structure of 
juveniles 

At least three age/size groups of brook/river lamprey 
present Yes - this species is known to occur in sections of the River 

Moy system, including the River Deel, which the Proposed 
Development site has a hydrological link to via the 
Shanvolahan River. The proposed construction works 
have the potential to result in the degradation of water 
quality which could impact on the attributes for this 

Juvenile density in fine 
sediment 

Mean catchment juvenile density of brook/river 
lamprey at least 2/m² 

Extent and distribution of 
spawning habitat 

No decline in extent and distribution of spawning 
beds 
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Attribute Target Potential for Adverse Effects 

Availability of juvenile 
habitat 

More than 50% of sample sites positive 
species. A change or decline in these attributes would 
constitute an adverse effect on the integrity of the site. 

Atlantic Salmon (Salmo salar) 

To maintain the favourable conservation condition of Salmon in River Moy SAC, 

Distribution: extent of 
anadromy 

100% of river channels down to second order 
accessible from estuary 

No – during the construction, operation or 
decommissioning works no machinery or personnel are 
proposed to occur within surface water systems within 
the Proposed Development site or the SAC and so, there is 
no potential to reduce the access to all watercourses 
within the SAC. There is no potential for adverse effects to 
this attribute for this species and therefore no negative 
effect on the site integrity. 

Adult spawning fish 
Conservation Limit (CL) for each system consistently 
exceeded 

Yes - this species is known to occur in sections of the river 
Moy system, including the River Deel, which the Proposed 
Development site has a hydrological link to via the 
Shanvolahan River. The proposed construction works 
have the potential to result in the degradation of water 
quality which could impact on the attributes for this 
species. A change or decline in these attributes would 
constitute an adverse effect on the integrity of the site. 

Salmon fry abundance 
Maintain or exceed 0+ fry mean catchment-wide 
abundance threshold value. Currently set at 17 
salmon fry/5 minutes sampling 

Out-migrating smolt 
abundance 

No significant decline 

Number and distribution of 
redds 

No decline in number and distribution of spawning 
redds due to anthropogenic causes 

Water quality At least Q4 at all sites sampled by EPA 

Otter (Lutra lutra) 

To maintain the favourable conservation condition of Otter in River Moy SAC 
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Attribute Target Potential for Adverse Effects 

Distribution No significant decline 

Yes - Evidence of otter activity was recorded within the 
Proposed Development site during surveys. The evidence 
of otter activity suggests that the streams and lakes within 
the site provide foraging and commuting habitat for the 
species. Disturbance of otter caused by activities during 
the construction phase and decommissioning phase may 
have short-term adverse effects on their distribution. No 
disturbance related effects are anticipated during the 
operational phase. A significant decline in distribution for 
otter would constitute an adverse effect on the integrity 
of the site. 

Extent of terrestrial 
habitat 

No significant decline. Area mapped and calculated 
as 1068.8ha No - The Proposed Development occurs outside the SAC 

boundary. There is no potential for the loss of terrestrial, 
river or lake habitat for otter within the SAC. There is no 
potential for adverse effects to these attributes for this 
species and therefore no negative effect on the site 
integrity. 

Extent of freshwater (river) 
habitat 

No significant decline. Length mapped and calculated 
as 479.4km 

Extent of freshwater (lake) 
habitat 

No significant decline. Area mapped and calculated 
as 1248.2ha 

Couching sites and holts No significant decline 

No - there was no records of holts or couching sites within 
the Proposed Development site boundary. No 
construction works will occur within the SAC site 
boundary. The proposed works will not result in the loss or 
decline in couching sites or holts; There is no potential for 
adverse effects to these attributes for this species and 
therefore no negative effect on the site integrity. 

Fish biomass available No significant decline 

Yes - The proposed construction works have the potential 
to result in the degradation of water quality which could 
impact on the availability of fish biomass to otter. A 
significant pollution event from the works area could 
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Attribute Target Potential for Adverse Effects 

result in a decline in available feeding resources for otter. 
A significant decline in fish biomass available for otter 
would constitute an adverse effect on the integrity of the 
site. 

Barriers to connectivity No significant increase 

No – during the construction, operation or 
decommissioning works no machinery or personnel are 
proposed to occur within surface water systems within 
the Proposed Development site or the SAC and so, there is 
no potential to reduce the access to all watercourses 
within the SAC. There is no potential for adverse effects to 
this attribute for this species and therefore no negative 
effect on the site integrity. 
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6.1.4 Owenduff/Nephin Complex SPA 

This large area of relatively intact blanket bog and mountains incorporates the catchment of the 
Owenduff River and much of the Nephin Beg Mountain range in Co. Mayo27. Within the SPA the 
terrain varies enormously, from the peaks of the Nephin Beg Mountains, which reach a 
maximum altitude of 717m, to the low-lying floodplain of the Owenduff River in the western 
sector. Along its southern and easterly limits, the site is bounded by coniferous plantations 
and/or the high mountain slopes of the Nephin Begs. Along its northern and western margins, 
the site is fringed by agricultural land reclaimed from bog or from wet floodplain vegetation. 

The SPA is located approximately 3.8km south-west of the Proposed Development and is 
designated for two special conservation interests (SCI). A description of the SCIs within the SPA 
is outlined in Table 6-7.  

Table 6-7: Distribution of the SCIs within the Owenduff/Nephin SPA28, 

Qualifying Interests  Distribution of SCI  within the SPA 

Merlin (Falco columbarius) 
[A098] 

Merlin nests within the SPA (population conservatively 
estimated at between four and eight pairs). This small 
falcon prefers heather bog areas, particularly marginal 
zones between blanket bog and heath/upland grassland. 
Merlin hunt small birds within this habitat, especially 
Meadow Pipits. 

Golden Plover (Pluvialis 
apricaria) [A140] 

A nationally important population of Golden Plover 
breeds within the SPA (15 pairs in 2004). The extensive 
tracts of blanket bog provide good breeding habitat and 
this site is a stronghold for the species. 

6.1.4.1 Potential for Direct Effects 

The SPA is located approximately 3.8km to the south-west of the Proposed Development site 
boundary, there are no worked proposed within this area. Considering the separation distance, 
there is no potential for direct effects (i.e. habitat loss) on the Owenduff/Nephin SPA during the 
construction, operation or decommissioning phases. 

6.1.4.2 Potential for Indirect Effects 

Habitat Degradation (Surface water run-off, Invasive Species, Dust) 

The Proposed Development site is not hydrologically connected to SPA, there is therefore no 
potential for indirect effects via a degradation in water quality on the special conservation 
interest (SCI) species within the SPA arising from the construction phase.  

The spread of invasive species onsite (Rhododendron) has the potential to outcompete other 
floral species reducing the diversity of habitats. The transport of material, disturbance of ground 
(providing areas for invasive species germination) and the movement of machinery or personnel 
all have the risk of spreading invasive species into this SPA. However, as Rhododendron spreads 

 

27 NPWS (2015) Site Synopsis for Owenduff/Nephin Complex SPA [004098]. Generic Version 9.0. Department of Housing, Local 
Government and Heritage. 
28NPWS (2022) Conservation objectives for Owenduff/Nephin Complex SPA [004098]. Generic Version 9.0. Department of 
Housing, Local Government and Heritage. 
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only by seed, which are wind dispersed, typically less than 100m from the parent plant25and that 
the Proposed Development is located 3.8km and that no machinery or personnel will need to 
enter the SPA, there is no potential for the spread of Rhododendron within the boundary of the 
SPA.  

The Proposed Development will require excavations activities and the regular movement of 
heavy-duty vehicles which may result in the generation of dust.  As discussed in section 5.1 of 
the AA Screening report accompanying this NIS (see Appendix 1), the generation of dust is likely 
to range between 25-50m form the work areas. As the Proposed Development is located 3.8km 
the boundary to the SPA there is no potential for dust impacts.  

Collision Risk 

During the operational phase, the potential for birds to collide with turbines is one of the main 
impacts to consider in assessing the possible effects of a wind farm on SCIs. The core foraging 
range for Merlin is 5km, which overlaps the Proposed Development site, while the core range 
for Golden Plover is 3km, with a maximum of 11km (SNH, 2016)29. Although the Golden Plover's 
core foraging range falls outside the Proposed Development (which is located 3.8km away), it 
has been included following a precautionary approach as the species has been known to travel 
up to 11km. Similarly, considering the suitable habitat within the Proposed Development site 
(bog habitat), there is potential for Merlin and Golden Plover from the SPA to forage within the 
boundary of the Proposed Development site. 

A collision risk model using Vantage Point (VP) survey data has been prepared to provide an 
indication of the likely collision risk imposed by the proposed wind farm on potentially sensitive 
avian species.  

As detailed in section 4.2.4 of the accompanying AA Screening Report (Appendix 1), following 
extensive surveys between April 2019 to September 2022, a low level of Merlin activity (17 
observations, consisting of one to two individuals) was recorded within and up to 2km from the 
Proposed Development site, of which, only four flights were recorded, two of which were 
observed at potential collision height. This confirmed that the potential of collision with 
operational turbines is negligible, due to the low level of flight activity recorded over the survey 
period and due to the flight behaviour of Merlin which typically fly’s low to the ground, especially 
in open habitats (Warkentin et.al, 2020)30 and therefore below the collision risk zone. Therefore, 
there is no evidence that there is a potential for adverse effects on this SCI as a result of collision 
risk. 

As detailed in section 4.2.4 of the accompanying AA Screening Report (Appendix 1), following 
extensive surveys between April 2019 and September 2022, Golden Plover was recorded 
regularly over the survey period within the Proposed Development site. The majority of these 
observations were recorded during the winter season, with some records in the late breeding 
season. No breeding or breeding activity was confirmed or observed over the survey period, 
indicating the site is used mainly as a wintering ground. It should be noted that the 

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

30 Warkentin, I. G., N. S. Sodhi, R. H. M. Espie, A. F. Poole, L. W. Oliphant, and P. C. James (2020). Merlin (Falco 
columbarius), version 1.0. In Birds of the World (S. M. Billerman, Editor). Cornell Lab of Ornithology, Ithaca, NY, 
USA. https://doi.org/10.2173/bow.merlin.01  

https://doi.org/10.2173/bow.merlin.01
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Owenduff/Nephin SPA has been designated for a breeding population of Golden Plover31. As 
there is limited evidence of this species using the Proposed Development site within the peak 
breeding season, and limited observations recorded during the late breeding season, there is no 
evidence that there is a potential for significant effects on this SCI as a result of collision risk.  

Disturbance / Displacement 

During the construction, operation and decommissioning phases there will be an increase in 
human activity, mechanical drilling and excavations, vehicular noise, vegetation clearance and 
operational turbines, which have the potential to result in disturbance or displacement effects. 
The core foraging range for Merlin is 5km, which overlaps between the SPA and the Proposed 
Development site, while for Golden Plover it is 3km, with a maximum of 11km (SNH, 2016)29. 
Therefore, Merlin and Golden Plover from the SPA may potentially forage within the boundary 
of the Proposed Development site and be subject to disturbance/displacement impacts.  

Merlin is designated within this SPA year-round31, but the exact population size within the SPA 
is not known. Numbers are likely to be higher during the breeding period, as Merlin typically 
winter further lowland and along the coast during the non-breeding season (Dickson, 1988, 
cited in Hardey et al., 2013).  An approximate breeding population size within the SPA can be 
estimated from the results of Lusby et al., (2022)32, where in 2018 a survey of breeding Merlin’s 
across six of the seven SPAs designated for the species was conducted. The report estimated a 
minimum of 27.5 to a maximum of 41 breeding pairs across all six SPAs (equalling approximately 
1707.17km2). These figures were extrapolated from the survey results, and it is acknowledged 
that these values only provide an initial estimate. Based on these findings and when focusing in 
on the Owenduff/Nephin Complex SPA (which equals approximately 257km2), an estimated 4.1 
to 6.1 breeding pairs occur within the SPA. This largely corresponds to a conservative estimate 
of between four and eight pairs, as outlined in the site synopsis for the SPA (NPWS, 2015)27. 

As detailed in Section 4.2.4 of the accompanying AA Screening Report (Appendix 1), following 
extensive surveys between April 2019 and September 2022, a low level of Merlin activity (17 
observations, consisting of one to two individuals) was recorded within and up to 2km from the 
Proposed Development site. The majority of Merlin records over the survey period related to 
birds seen to the east and north of the site, most of which occur outside the Proposed 
Development boundary but within the 2km study area. Of all the observations over the survey 
period, the nearest to the SPA occurred approximately 6.3km from the boundary of the 
designated site. Although there is some suitable foraging and breeding habitat within the 
proposed development, it is limited in size and condition and as described in section 4.2.1 of the 
accompanying AA Screening Report (Appendix 1), it is dominated by cutover blanket bog and 
conifer forestry. More suitable breeding and foraging habitat can be found within the surrounds 
of the SPA and Proposed Development where more intact lowland blanket bog occurs. 
However, following a precautionary approach, Merlin from the SPA may potentially forage or 
breed in proximity to the Proposed Development. Therefore, there is potential for significant 
effects on the SCI population as a result of disturbance/displacement impacts. 

Golden Plover has been designated within the Owenduff/Nephin Complex SPA for a national 
breeding population which was recorded at 15 pairs in 2004 (NPWS, 2015)27. This number is 

 

31 Available online at: https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0000534  accessed January 
2023 

32Lusby, J., O’Brien, I., Lauder, A., Wilson-Parr, R., Breen, D., Cummins, S. & Tierney, D. (2022). Survey of breeding Merlin in the 

Special Protection Area network 2018. Irish Wildlife Manuals, No. 139. National Parks and Wildlife Service, Department of Housing, 
Local Government and Heritage, Ireland. 

https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0000534
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likely to be lower following more recent surveys by Suddaby & O’Brien (2020)33, which in the 
areas surveyed within the SPA (27, in 1km squares), identified five pairs, the nearest occupied 
1km square being approximately 4km from the Proposed Development. An Active Occupied 
territory (AOT) calculation was also determined and was calculated at 0.25km2. This AOT figure 
can be used to estimate the total breeding population for the SPA but as discussed by the 
authors more research is needed to identify suitable breeding Golden Plover habitat within the 
SPA, before a total number of pairs can be calculated. 

As detailed in section 4.2.4 of the accompanying AA Screening Report (Appendix 1), following 
extensive surveys between April 2019 and September 2022, Golden Plover was recorded 
regularly over the survey period within the Proposed Development site. The majority of these 
observations however, were recorded during the winter season, with some records in the late 
breeding season. No breeding or breeding activity was confirmed or observed over the survey 
period, indicating the site is used mainly as a wintering ground by Golden Plover. As noted 
previously, the Owenduff/Nephin SPA has been designated for a breeding population of Golden 
Plover. With this considered, there is some suitable foraging and breeding habitat within the 
proposed development site, although it is limited in size and condition and as described in 
section 4.2.1 of the accompanying AA Screening Report (Appendix 1), it is dominated by cutover 
blanket bog and conifer forestry. More suitable breeding and foraging habitat can be found 
within the surrounds of the SPA and Proposed Development site where more intact lowland 
blanket bog occurs. However, following a precautionary approach, Golden Plover from the SPA 
may potentially forage or breed in proximity to the Proposed Development and may be 
disturbed /displaced. Therefore, there is potential for significant effects on the SCI population 
as a result of disturbance/displacement impacts. 

6.1.4.3 Evaluation of Potential Adverse Effects on the Owenduff/Nephin SPA 

Site-specific conservation objectives have not yet been developed for the Owenduff/Nephin 
SPA. Reference was therefore made to site-specific conservation objectives available for other 
European sites with corresponding SCIs, in this case the attributes of the Connemara Bog 
Complex SPA 004181 were used (NPWS, 2023)34. The specific attributes and targets used to 
define the conservation objectives of the SCI species of the Owenduff/Nephin SPA are 
presented in Table 6-8. The potential for the Proposed Development to adversely affect the 
species-specific conservation objectives are also considered. 

 

33 Suddaby, D. & O’Brien, C. (2020) A survey of breeding Golden Plover within the Owenduff/Nephin Complex SPA, County Mayo. 
Irish Wildlife Manuals, No. 120. National Parks and Wildlife Service, Department of Culture Heritage and the Gaeltacht, Ireland 

34 NPWS (2023) Conservation Objectives: Connemara Bog Complex SPA 004181. Version 1. National Parks and Wildlife Service, 
Department of Housing, Local Government and Heritage. 
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Table 6-8: Evaluation of Potential Adverse Effects as a Result of the Proposed Development 

Attribute Target Potential for Adverse Effects 

Merlin (Falco columbarius) [A098] 

To maintain or restore the favourable conservation condition of Merlin within the Owenduff/Nephin SPA 

Population size (Number of occupied 
territories) 

Breeding population is increasing No – As described in section 6.1.4.1 and 6.1.4.2, there is no 
potential for direct or indirect effects to this SCI due to the 
setback distance and lack of connectivity to the site.  In 
addition, the collision risk model concluded that the 
potential for collision risk with the turbines for this species 
will be negligible and the identified populations within the 
Proposed Development and the SPA are not connected.  
There is therefore no potential for adverse effects on the 
attributes of this SCI species and therefore no negative 
effect on the site integrity. 

Productivity rate (Number of fledge  
young per breeding attempt with 
known outcome) 

Sufficient to meet the population size 
target 

Extent and condition of suitable open 
habitats for foraging (Hectares; 
condition assessment; prey biomass) 

Sufficient availability of suitable 
foraging habitat across the SPA to 
support targets relating to population 
size, productivity rate and distribution. 

Distribution: extent of available nesting 
options within the SPA (Numbers and 
spatial distribution) 

Sufficient availability of suitable nesting 
sites throughout the SPA to maintain 
the population 

Yes – Although there is no potential for the disturbance or 
change in distribution of Merlin within the SPA boundary, 
there is potential for the disturbance of the SCI species if it 
forages/nests in proximity to the Proposed Development, 
which lies within its core range.  
Following a precautionary approach and with the potential 
for breeding Merlin to occur within and immediate 
surrounding of the Proposed Development site, 
disturbance and displacement impacts cannot be ruled 
out. Therefore, there is potential for adverse effects on 
this attribute of this SCI species, causing a negative effect 
on the site integrity. 

Disturbance at breeding sites (Level of 
impact) 

Disturbance occurs at levels that do not 
significantly impact upon breeding 
merlin. 

Golden Plover (Pluvialis apricaria) [A140] 
 
To maintain or restore the favourable conservation condition of Golden Plover within the Owenduff/Nephin SPA 
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Attribute Target Potential for Adverse Effects 

Breeding population trend  (Percentage 
change in number of Apparently 
Occupied Territories [AOTs)]) 

Long term trend is stable or increasing. 

No – As described in section 6.1.4.1 and 6.1.4.2, there is no 
potential for direct or indirect effects to this SCI due to the 
setback distance and lack of connectivity to the site.  In 
addition, the collision risk model concluded that the 
potential for collision risk with the turbines for this species 
will be negligible and the identified populations within he 
Proposed Development and the SPA are not connected.  
There is therefore no potential for adverse effects on the 
attributes of this SCI species and therefore no negative 
effect on the site integrity. 

Productivity rate (Number of young 
fledged per Apparently Occupied 
Territory [AOT]) 

Sufficient productivity to maintain the 
population trend as stable or increasing. 

Distribution of breeding habitat (Spatial 
distribution) 

No significant loss of distribution in the 
long term, other than that occurring due 
to natural patterns of variation. 

Extent and condition of breeding 
habitat  (Hectares of high-quality 
breeding habitat) 

Sufficient area of high-quality habitat to 
support the population target 

  

Barriers to connectivity and site use  
(Number, location, shape and hectares ) 

Barriers do not significantly impact the 
breeding population's access to the SPA 
or other ecologically important sites 
outside the SPA 

Disturbance at breeding site  (Intensity, 
frequency, timing and duration) 

Disturbance occurs at levels that do not 
significantly impact upon population 
target 

Yes – Although there is no potential for the disturbance or 
change in distribution of Golden Plover within the SPA 
boundary, there is potential for the disturbance of the SCI 
species if it forages/nests in proximity to the Proposed 
Development, which lies within its core range. 
Following a precautionary approach and with the potential 
for breeding Golden Plover to occur within and immediate 
surrounding the Proposed Development site, disturbance 
and displacement impacts cannot be ruled out. Therefore, 
there is potential for adverse effects on this attribute of 

Forage spatial distribution, extent and 
abundance.  (Location, hectares, and 
forage biomass) 

Sufficient number of locations, area of 
suitable habitat, and available forage 
biomass to support the population 
target. 
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Attribute Target Potential for Adverse Effects 

this SCI species, causing a negative effect on the site 
integrity. 
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6.1.5 Lough Conn and Lough Cullin SPA 

Lough Conn and Lough Cullin are situated in north Co. Mayo and are connected by a narrow 
inlet near Pontoon. The main inflowing rivers to Lough Conn are the Deel, the Addergoole and 
the Castlehill while the main outflowing river from Lough Cullin is the river Moy. The lakes have 
a number of small islands. Fringing swamp vegetation occurs in some sheltered areas. Both 
Lough Conn and Lough Cullin are part of an important salmonid fishery. Lough Conn and Lough 
Cullin is of importance for wintering waterfowl, with a nationally important population 
recorded. 

The SPA is located approximately 11km southeast of the Proposed Development and is 
designated for five SCIs.  A description of the SCIs within the SPA is outlined in Table 6-9. 

Table 6-9: Qualifying Interests and Extent of Habitats or Distribution of Species within the Site 
for Lough Conn and Lough Cullin SPA35,36 

Qualifying Interests  Extent and distribution of Qualifying Interest  

Tufted Duck (Aythya fuligula) 
[A061] 

The site supports nationally important wintering 
populations of Tufted Duck, the exact locations of these 
populations has not been mapped, but likely to occur 
throughout the lake habitats. 

Common Scoter (Melanitta 
nigra) [A065] 

Lough Conn and Lough Cullin is one of only four 
breeding sites in the country for Common Scoter, which 
in Ireland is at the south-west end of its European range. 
A survey in 1995 recorded 31 pairs, however, a survey in 
1999 gave a total of 30 birds for both lakes, comprising 5 
pairs, 18 unpaired males and 2 unpaired females. The 
exact locations of these nest sites have not been 
mapped. 

Common Gull (Larus canus) 
[A182] 

Lough Conn is a traditional breeding site for gulls and 
terns. In 1977, Black-headed Gull (c. 1,000 individuals) 
and Common Gull (70 individuals) were recorded. A 
recent survey in 2000 recorded 40 pairs of Common 
Gull and 10 pairs of Lesser Black-backed Gull. The 
Common Gull colony is of national importance. 

Greenland White-fronted Goose 
(Anser albifrons flavirostris) 
[A395] 

Lough Conn is utilised by a population of Greenland 
White-fronted Goose (123 - five year mean peak for the 
flock during the period 1994/95 to 1998/99). The geese 
feed mainly on Annagh Island and at a shoreline site near 
Cloonaghmore Point. 

Wetland and Waterbirds [A999] 

The extent of wetland habitat has not been mapped as 
part of the conservation objectives for this SPA. But the 
lakes have a number of small islands. Fringing swamp 
vegetation occurs in some sheltered areas. 

 
35 NPWS (2022) Conservation objectives for Lough Conn and Lough Cullin SPA [004228]. Generic Version 9.0. Department of 
Housing, Local Government and Heritage 

36 NPWS (2022) Site Synopsis for Lough Conn and Lough Cullin SPA [004228]. Department of Housing, Local Government and 
Heritage 
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6.1.5.1 Potential for Direct Effects 

The SPA is located approximately 11km to the southeast of the Proposed Development site 
boundary, there are no worked proposed within this area. There is therefore no potential for 
direct effects (i.e., loss of habitat) on the Lough Conn and Lough Cullin SPA during the 
construction, operation or decommissioning phases of the Proposed Development. 

6.1.5.2 Potential for Indirect Effects 

Habitat Degradation (Surface water run-off, Invasive Species, Dust) 

The Proposed Development site is hydrologically connected to the SPA via the Shanvolahan and 
Deel rivers which flow approximately 30km downstream into the protected site. There is 
therefore potential for indirect effects on the SCI species and habitats within the SPA arising 
from the construction phase. A degradation in water quality can negatively impact the avian 
species and decrease suitable foraging habitat. 

The spread of invasive species onsite (Rhododendron) has the potential to outcompete other 
floral species reducing the diversity of habitats and impacting on the attributes of the qualifying 
interests. The transport of material, disturbance of ground (providing areas for invasive species 
germination) and the movement of machinery or personnel all have the risk of spreading 
invasive species into this SPA. However, as rhododendron spreads only by seed, which are wind 
dispersed, typically less than 100m from the parent plant25 and that the Proposed Development 
is located 11km and that no machinery or personnel will need to enter the SPA, there is no 
potential for the spread of rhododendron.  

The Proposed Development will require several excavations activities and a large movement of 
heavy-duty vehicles which may result in the generation of dust.  The generation of dust is likely 
to range between 25-50m from the work areas. As the Proposed Development is located 11km 
from the boundary of the SPA there is no potential for dust related impacts.  

Disturbance/Displacement 

During the construction, operation and decommissioning phases there will be an increase in 
human activity, mechanical drilling and excavations, vehicular noise, vegetation clearance and 
operational turbines, which have the potential to result in disturbance or displacement effects.  
 
The SPA is designated for four SCI species; Greenland White-fronted Goose, Tufted Duck are 
recorded using the site during the winter, while Common Scoter and Common Gull are known 
to breed within the SPA.  

The core foraging range for Greenland White-fronted Goose is 5-8km (SNH 2016); as the SPA 
is located c. 11km from the Proposed Development site, it is determined to be beyond the core 
foraging range of this SCI species, additionally there was no Greenland White-fronted Geese 
recorded with the study are of the Proposed Development over the entire survey period. There 
is therefore no potential for Disturbance/Displacement impacts on this SCI species.   

Core foraging ranges have not been described for Tufted Duck or Common Gull. And both of 
these species were recorded within the study area of the Proposed Development over the 
survey period. The numbers of both these species were recorded regularly and not believed to 
be part of the Lough Conn and Lough Cullin SPA. Furthermore, according to Mc Guinness et al. 
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(2015)37, these species have not been identified as particularly sensitive to wind energy 
development. There is therefore no potential for Disturbance/Displacement impacts on these 
SCI species.   

Core foraging ranges have not been described for Common Scoter, and the species has been 
identified as sensitive to wind energy development (Mc Guinness et al., 2015)37. However, this 
species was not recorded within the study area of the Proposed Development over the survey 
period and the habitats within the Proposed Development site are considered to be sub-optimal 
compared to other habitats surrounding the Proposed Development site boundary.  There is 
therefore no potential for impacts on these SCI species.   

Collision risk 

During the operation phase the potential for birds to collide with turbines is one of the main 
impacts to consider in the assessment of possible impacts of an operating wind farm. The 
presence of turbines in the landscape could potentially deter birds from using the area and its 
surroundings, resulting in a disturbance displacement effect. Disturbance can result in a 
significant impact if it reduces the availability of resources for avian receptors or if it impacts on 
a migration route or between a roost and feeding site.  

A collision risk model using VP survey data has been prepared to provide an indication of the 
likely collision risk imposed by the proposed wind farm on potentially sensitive avian. The 
results from this collision risk model can be seen in Appendix 2 – Collision Risk Model Results. A 
low level of Tufted Duck and Common Gull flight activity was recorded within the Proposed 
Development site at potential collision height over the survey period and no flights were 
recorded for Common Scoter and Greenland White-fronted Goose.  This confirmed that the 
potential of collision with operational turbines is negligible and no collision risk was therefore 
calculated.    

6.1.5.3 Evaluation of Potential Adverse Effects on the Lough Conn and Lough Cullin SPA 

The site-specific conservation objectives have not yet been developed for the Lough Conn and 
Lough Cullin SPA. Reference was therefore made to site-specific conservation objectives 
available for other European sites with corresponding SCIs. The specific attributes and targets 
used to define the conservation objectives of the special conservation interest species of the 
Lough Conn and Lough Cullin SPA are presented in Table 6-10. The potential for the Proposed 
Development to adversely affect the species-specific conservation objectives are also 
considered.

 
37 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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Table 6-10: Evaluation of Potential Adverse Effects on the Conservation Objectives of the Lough Conn and Lough Cullin SPA as a Result of the 
Proposed Development 

Attribute Target Potential for Adverse Effects 

Tufted Duck (Aythya fuligula) [A061]  
To maintain or restore the favourable conservation condition of Tufted Duck within the Lough Conn and Lough Cullin SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due to the construction works associated 
with the Proposed Development would result in a decrease in suitable 
foraging habitats for the SCI species. A decrease in foraging habitats would 
result in a decrease in the carrying capacity of the SPA for the designated SCI 
species. This could potentially affect the long-term population of the SCI 
species within the site and change the distribution range of the SCI species. 
There is also potential for direct impacts on the SCIs in the event that they 
come into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on site 
integrity. 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Tufted Duck, 
other than that occurring from natural 
patterns of variation 

Common Scoter (Melanitta nigra) [A065]  
To maintain or restore the favourable conservation condition of Common Scoter within the Lough Conn and Lough Cullin SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due to the construction works associated 
with the Proposed Development would result in a decrease in suitable 
foraging habitats for the SCI species. A decrease in foraging habitats would 
result in a decrease in the carrying capacity of the SPA for the designated SCI 
species. This could potentially affect the long-term population of the SCI 
species within the site and change the distribution range of the SCI species. 
There is also potential for direct impacts on the SCIs in the event that they 
come into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on site 
integrity. 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Common 
Scoter other than that occurring from 
natural patterns of variation 

Common Gull (Larus canus) [A182] 
To maintain or restore the favourable conservation condition of Common Gull within the Lough Conn and Lough Cullin SPA 
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Attribute Target Potential for Adverse Effects 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due to the construction works associated 
with the Proposed Development would result in a decrease in suitable 
foraging habitats for the SCI species. A decrease in foraging habitats would 
result in a decrease in the carrying capacity of the SPA for the designated SCI 
species. This could potentially affect the long-term population of the SCI 
species within the site and change the distribution range of the SCI species. 
There is also potential for direct impacts on the SCIs in the event that they 
come into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on site 
integrity. 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Common Gull, 
other than that occurring from natural 
patterns of variation 

Greenland White-fronted Goose (Anser albifrons flavirostris) [A395] 
To maintain or restore the favourable conservation condition of Greenland White-fronted Goose within the Lough Conn and Lough Cullin SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due to the construction works associated 
with the Proposed Development would result in a decrease in suitable 
foraging habitats for the SCI species. A decrease in foraging habitats would 
result in a decrease in the carrying capacity of the SPA for the designated SCI 
species. This could potentially affect the long-term population of the SCI 
species within the site and change the distribution range of the SCI species. 
There is also potential for direct impacts on the SCIs in the event that they 
come into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on site 
integrity. 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Greenland 
White-fronted Goose, other than that 
occurring from natural patterns of variation 

Wetland and Waterbirds [A999] 
To maintain or restore the favourable conservation condition of Wetland and Waterbirds within the Lough Conn and Lough Cullin SPA 

Habitat Area  

The permanent area occupied by the 
wetland habitat should be stable and not 
significantly decreasing in hectares, other 
than that occurring from natural patterns of 
variation 

Yes - A degradation in water quality due to the construction works associated 
with the Proposed Development would result in a decrease of the permanent 
area occupied by the wetland habitats in the SPA. A pollution event would 
constitute the decrease of useable wetland area, outside of a natural pattern 
of variation. This change in wetland habitat would constitute a negative effect 
on site integrity. 
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6.1.6 Killala Bay/Moy Estuary SPA 

This large site comprises the estuary of the River Moy and the inner part of Killala Bay, including 
Lackan Bay and Rathfran Bay, in Counties Mayo and Sligo. It is a funnel-shaped estuary, c. 7 km 
wide at its outer limit. It is very well sheltered by a sandy island, Bartragh, and by a sandy 
peninsula that extends from Enniscrone on the eastern side. Extensive intertidal sand and mud 
flats are exposed at low tide. For the most part, these flats are unvegetated, but mats of Eelgrass 
(Zostera spp.), Beaked Tasselweed (Ruppia maritima) and green algae (Ulva spp.) occur, which 
provide important feeding material for waterfowl species. The site is very important for 
wintering waterfowl and provides excellent feeding grounds for the birds, as well as high-tide 
roosts. Eight species have populations of national importance. 

The SPA is located approximately 14km northeast of the Proposed Development site boundary 
and is designated for nine SCI species and habitat. A description of the SCIs within the SPA is 
outlined in Table 6-11.  

Table 6-11: Qualifying Interests and Extent of Habitats or Distribution of Species within the 
Site for Killala Bay/Moy Estuary SPA38,39 

Qualifying Interests  Extent and distribution of Qualifying Interest  

Ringed Plover (Charadrius 
hiaticula) [A137] 

The site supports nationally important wintering 
populations of ringed plover, the species is relatively 
widespread through the entire SPA but feeds largely on 
the intertidal habitat. 

Golden Plover (Pluvialis 
apricaria) [A140] 

The site supports nationally important wintering 
populations of golden plover, the species is relatively 
restricted to known roosting sites within SPA, largely on 
the intertidal habitat. 

Grey Plover (Pluvialis 
squatarola) [A141] 

 

The site supports nationally important wintering 
populations of grey plover, the species is relatively 
widespread through the entire SPA but feeds largely on 
the intertidal habitat.  

Sanderling (Calidris alba) [A144] 

The site supports nationally important wintering 
populations of sanderling, the species is relatively 
widespread through the entire SPA but feeds largely on 
the intertidal habitat.  

Dunlin (Calidris alpina) [A149] 

The site supports nationally important wintering 
populations of dunlin, the species is relatively 
widespread through the entire SPA but feeds largely on 
the intertidal habitat.  

Bar-tailed Godwit (Limosa 
lapponica) [A157] 

The site supports nationally important wintering 
populations of bar-tailed godwit, the species is relatively 
widespread through the entire SPA but feeds largely on 
the intertidal habitat.  

Curlew (Numenius arquata) 
[A160] 

The site supports nationally important wintering 
populations of curlew, the species is relatively 
widespread through the entire SPA but feeds largely on 
the intertidal habitat. 

 
38 NPWS (2013) Conservation Objectives: Killala Bay/Moy Estuary SPA 004036. Version 1. National Parks and Wildlife Service, 
Department of Arts, Heritage and the Gaeltacht. 
39 NPWS (2013) Killala Bay/Moy Estuary SPA (site code 4036) Conservation objectives supporting document V1 
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Qualifying Interests  Extent and distribution of Qualifying Interest  

Redshank (Tringa totanus) 
[A162] 

The site supports nationally important wintering 
populations of redshank, the species is relatively 
widespread through the entire SPA but feeds largely on 
the intertidal habitat. 

Wetland and Waterbirds [A999] 

The wetland habitat area was estimated as 3204ha 
using OSi data and relevant orthophotographs. The 
wetland habitats can be categorised into three broad 
types: subtidal; intertidal; and supratidal. 

6.1.6.1 Potential for Direct Effects 

This SPA is located approximately 14km northeast of the Proposed Development site boundary, 
there are no works proposed within this area. There is therefore no potential for direct effects 
(i.e., loss of habitat) on the Killala Bay/Moy Estuary SPA during the construction, operation or 
decommissioning phases. 

6.1.6.2 Potential for Indirect Effects 

Habitat Degradation (Surface water run-off, Invasive Species, Dust) 

The Proposed Development site is hydrologically connected to SPA via the Kilfian South and 
Cloonaghmore rivers which flow approximately 24km downstream into the SPA. There is 
therefore potential for indirect effects on the SCI species and habitat within the SPA arising 
from the construction phase.  A degradation in water quality can negatively impact the avian 
species and decrease suitable foraging habitat.  

The spread of invasive species onsite (Rhododendron) has the potential to outcompete other 
floral species reducing the diversity of habitats and impacting on the attributes of the qualifying 
interests. The transport of material, disturbance of ground (providing areas for invasive species 
germination) and the movement of machinery or personnel all have the risk of spreading 
invasive species into this SPA. However, as rhododendron spreads only by seed, which are wind 
dispersed, typically less than 100m from the parent plant25 and that the Proposed Development 
is located 14km and that no machinery or personnel will need to enter the SPA, there is no 
potential for the spread of rhododendron.  

The Proposed Development will require several excavations activities and the movement of 
heavy-duty vehicles which may result in the generation of dust.  The generation of dust is likely 
to range between 25-50m from the work areas. The Proposed Development is located 14km the 
boundary to the SPA and so outside the impact from dust generation.  

Disturbance/Displacement 

During the construction, operation, and decommissioning phase there will be an increased 
human activity, mechanical drilling and excavations, vehicular noise, vegetation clearance, and 
the operation of the turbines which can result in disturbance. 

  
However, considering the distance between the SPA and the Proposed Development site (ca. 
14km) there is no potential for the disturbance of SCI species within the SPA. The core winter 
foraging ranges have not been described for SCI species of this SPA, however, the habitats 
within the Proposed Development site boundary are considered to be sub-optimal compared to 
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other habitats surrounding the Proposed Development site boundary there is no potential for 
likely significant effects on these special conservation interest species.   

Collision risk 

During the operational phase the potential for birds to collide with turbines is one of the main 
impacts to consider in the assessment of possible impacts of an operating wind farm. The 
presence of turbines in the landscape could potentially deter birds from using the area and its 
surroundings, resulting in a disturbance displacement effect. Disturbance can result in a 
significant impact if it reduces the availability of resources for avian receptors or if it impacts on 
a migration route or between a roost and feeding site. A collision risk model has been prepared 
for the SCI species (see Appendix 2 – Collision Risk Model Results).  A low level of Ringed Plover 
flight activity was recorded within the Proposed Development site at potential collision height 
over the survey period and no flights were recorded for Dunlin, Curlew, Grey Plover, Sanderling, 
Bar-tailed Godwit and Redshank.  This confirmed that the potential of collision with operational 
turbines is negligible, and no collision risk was therefore calculated. 

Golden Plover was recorded regularly over the survey period within the site, the majority of 
these recorded were recorded during the winter season, with some records in the late breeding 
season. No breeding or breeding activity was confirmed or observed over the survey period, 
indicating the site is used mainly as wintering ground. A total of seven flights were recorded at 
collision height over the survey period consisting of 173 individuals. A collision risk was 
calculated for these flights and (assuming a maximum diameter of 158m) an estimated 1.01 
collisions per year was calculated, equating to 30.3 collisions over the estimated 30-year life 
span of the wind farm. According to Percival (2003)40 the magnitude of impact on a species 
population as a result of collisions, would be negligible if the estimated mortalities does not 
increase the natural mortality rate by 1%. The wintering/non-breeding population in the 
Republic of Ireland is estimated at approximately 80,707 (Burke et al., 2019)41, of which the 
natural mortality rate is estimated at 27% a year (Sandercock, 2003)42. The estimated 1.01 
collisions per year will not increase the natural mortality rate above 1% of the estimated 27% 
(mortality rate will only increase 0.00125%) therefore impacts on this species wintering 
population will be negligible and so no likely significant effects on this special conservation 
interest species.    
 

6.1.6.3 Evaluation of Potential Adverse Effects on the Killala Bay/Mot Estuary SPA 

The specific attributes and targets used to define the conservation objectives of the SCI habitats 
and species of the Killala Bay/Moy Estuary SPA are presented in Table 6-12. The potential for 
the Proposed Development to adversely affect the habitat or species-specific conservation 
objectives are also considered.

 

40 Percival, S. M. (2003). Birds and wind farms in Ireland: A review of potential issues and impact assessment. Ecology Consulting, 
Coxhoe, Durham 
41 Burke, Brian & Lewis, Lesley & Fitzgerald, Niamh & Frost, Teresa & Austin, Graham & Tierney, David. (2019). Estimates of 
waterbird numbers wintering in Ireland, 2011/12-2015/16. 41. 1-12. 
42 Sandercock B.K. 2003. Estimation of survival rates for wader populations: a review of mark-recapture methods. Wader Study 
Group Bull. 100: 163–174 
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Table 6-12: Evaluation of Potential Adverse Effects on the Conservation Objectives of the Killala Bay/Moy Estuary SPA as a Result of the 
Proposed Development 

Attribute Target Potential for Adverse Effects 

Ringed Plover (Charadrius hiaticula) [A137] 
To maintain the favourable conservation condition of Ringed Plover within the Killala Bay/ Moy Estuary SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due silt release, cement 
or oils/fuels during the construction works associated with 
the Proposed Development would result in a decrease in 
suitable foraging habitats for the SCI species. A decrease in 
foraging habitats would result in a decrease in the carrying 
capacity of the SPA for the designated SCI species. This 
could potentially affect the long-term population of the SCI 
species within the site and change the distribution range of 
the SCI species. There is also potential for direct impacts on 
the SCIs in the event that they come into direct contact 
with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a 
negative effect on site integrity. 

Distribution  
(Range, timing and intensity of use of 
areas) 

No significant decrease in the range, 
timing or intensity of use of areas by 
Ringed Plover, other than that occurring 
from natural patterns of variation 

Golden Plover (Pluvialis apricaria) [A140] 
To maintain the favourable conservation condition of Golden Plover within the Killala Bay/ Moy Estuary SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due to the construction 
works associated with the Proposed Development would 
result in a decrease in suitable foraging habitats for the SCI 
species. A decrease in foraging habitats would result in a 
decrease in the carrying capacity of the SPA for the 
designated SCI species. This could potentially affect the 
long-term population of the SCI species within the site and 
change the distribution range of the SCI species. There is 
also potential for direct impacts on the SCIs in the event 
that they come into direct contact with, or ingest, harmful 

Distribution  
(Range, timing and intensity of use of 
areas) 

No significant decrease in the range, 
timing or intensity of use of areas by 
Golden Plover other than that occurring 
from natural patterns of variation 
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Attribute Target Potential for Adverse Effects 

chemicals or oils. A change in population trend and 
distribution would constitute a negative effect on site 
integrity. 

Grey Plover (Pluvialis squatarola) [A141]  
To maintain the favourable conservation condition of Grey Plover within the Killala Bay/ Moy Estuary SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due to the construction 
works associated with the Proposed Development would 
result in a decrease in suitable foraging habitats for the SCI 
species. A decrease in foraging habitats would result in a 
decrease in the carrying capacity of the SPA for the 
designated SCI species. This could potentially affect the 
long-term population of the SCI species within the site and 
change the distribution range of the SCI species. There is 
also potential for direct impacts on the SCIs in the event 
that they come into direct contact with, or ingest, harmful 
chemicals or oils. A change in population trend and 
distribution would constitute a negative effect on site 
integrity. 

Distribution  
(Range, timing and intensity of use of 
areas) 

No significant decrease in the range, 
timing or intensity of use of areas by 
Grey Plover, other than that occurring 
from natural patterns of variation 

Sanderling (Calidris alba) [A144] 
To maintain the favourable conservation condition of Sanderling within the Killala Bay/ Moy Estuary SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due to the construction 
works associated with the Proposed Development would 
result in a decrease in suitable foraging habitats for the SCI 
species. A decrease in foraging habitats would result in a 
decrease in the carrying capacity of the SPA for the 
designated SCI species. This could potentially affect the 
long-term population of the SCI species within the site and 
change the distribution range of the SCI species. There is 
also potential for direct impacts on the SCIs in the event 
that they come into direct contact with, or ingest, harmful 
chemicals or oils. A change in population trend and 

Distribution  
(Range, timing and intensity of use of 
areas) 

No significant decrease in the range, 
timing or intensity of use of areas by 
Sanderling, other than that occurring 
from natural patterns of variation 
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Attribute Target Potential for Adverse Effects 

distribution would constitute a negative effect on site 
integrity. 

Dunlin (Calidris alpina) [A149]  
To maintain the favourable conservation condition of Dunlin within the Killala Bay/ Moy Estuary SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due to the construction 
works associated with the Proposed Development would 
result in a decrease in suitable foraging habitats for the SCI 
species. A decrease in foraging habitats would result in a 
decrease in the carrying capacity of the SPA for the 
designated SCI species. This could potentially affect the 
long-term population of the SCI species within the site and 
change the distribution range of the SCI species. There is 
also potential for direct impacts on the SCIs in the event 
that they come into direct contact with, or ingest, harmful 
chemicals or oils. A change in population trend and 
distribution would constitute a negative effect on site 
integrity. 

Distribution  
(Range, timing and intensity of use of 
areas) 

No significant decrease in the range, 
timing or intensity of use of areas by 
Dunlin, other than that occurring from 
natural patterns of variation 

Bar-tailed Godwit (Limosa lapponica) [A157]  
To maintain the favourable conservation condition of Bar-tailed Godwit within the Killala Bay/ Moy Estuary SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due to the construction 
works associated with the Proposed Development would 
result in a decrease in suitable foraging habitats for the SCI 
species. A decrease in foraging habitats would result in a 
decrease in the carrying capacity of the SPA for the 
designated SCI species. This could potentially affect the 
long-term population of the SCI species within the site and 
change the distribution range of the SCI species. There is 
also potential for direct impacts on the SCIs in the event 
that they come into direct contact with, or ingest, harmful 
chemicals or oils. A change in population trend and 

Distribution  
(Range, timing and intensity of use of 
areas) 

No significant decrease in the range, 
timing or intensity of use of areas by Bar-
tailed Godwit other than that occurring 
from natural patterns of variation 
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Attribute Target Potential for Adverse Effects 

distribution would constitute a negative effect on site 
integrity. 

Curlew (Numenius arquata) [A160]  
To maintain or restore the favourable conservation condition of Curlew within the Killala Bay/ Moy Estuary SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due to the construction 
works associated with the Proposed Development would 
result in a decrease in suitable foraging habitats for the SCI 
species. A decrease in foraging habitats would result in a 
decrease in the carrying capacity of the SPA for the 
designated SCI species. This could potentially affect the 
long-term population of the SCI species within the site and 
change the distribution range of the SCI species. There is 
also potential for direct impacts on the SCIs in the event 
that they come into direct contact with, or ingest, harmful 
chemicals or oils. A change in population trend and 
distribution would constitute a negative effect on site 
integrity. 

Distribution  
(Range, timing and intensity of use of 
areas) 

No significant decrease in the range, 
timing or intensity of use of areas by 
Curlew, other than that occurring from 
natural patterns of variation 

Redshank (Tringa totanus) [A162]  
To maintain or restore the favourable conservation condition of Redshank within the Killala Bay/ Moy Estuary SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due to the construction 
works associated with the Proposed Development would 
result in a decrease in suitable foraging habitats for the SCI 
species. A decrease in foraging habitats would result in a 
decrease in the carrying capacity of the SPA for the 
designated SCI species. This could potentially affect the 
long-term population of the SCI species within the site and 
change the distribution range of the SCI species. There is 
also potential for direct impacts on the SCIs in the event 
that they come into direct contact with, or ingest, harmful 
chemicals or oils. A change in population trend and 

Distribution  
(Range, timing and intensity of use of 
areas) 

No significant decrease in the range, 
timing or intensity of use of areas by 
Redshank, other than that occurring 
from natural patterns of variation 
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Attribute Target Potential for Adverse Effects 

distribution would constitute a negative effect on site 
integrity. 

Wetland and Waterbirds [A999] 
To maintain or restore the favourable conservation condition of Wetland and Waterbirds within the Killala Bay/ Moy Estuary SPA 

Habitat Area  

The permanent area occupied by the 
wetland habitat should be stable and not 
significantly decreasing in hectares, 
other than that occurring from natural 
patterns of variation 

Yes - A degradation in water quality due to the construction 
works associated with the Proposed Development would 
result in a decrease of the permanent area occupied by the 
wetland habitats in the SPA. A pollution event would 
constitute the decrease of useable wetland area, outside of 
a natural pattern of variation. This change in wetland 
habitat would constitute a negative effect on site integrity. 
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6.1.7 Blacksod Bay/Broad Haven SPA 

Situated in the extreme north-west of Co. Mayo, this site comprises the sheltered open waters 
of the northern part of Blacksod Bay and its various bays and inlets, such as Trawmore Bay, 
Feorinyeeo Bay, Saleen Harbour, Elly Bay, Elly Harbour and others at Aghleam, Belmullet, 
Bunawillin, Emlybeg and Gweesalia, as well as the inner part of Broad Haven, including the bays 
and inlets of Sruwaddacon Bay, Moyrahan Bay, Traw-Kirtaun, Blind Harbour and Tullaghan Bay. 
At low tide extensive areas of intertidal sand and mudflats are exposed. These support a well-
developed macroinvertebrate fauna. Eelgrass (Zostera marina) occurs at several localities. Salt 
marshes, which are often on a peat substrate, fringe parts of the site and provide useful roosts 
for the wintering waterfowl. Also included within the site are two small lakes on the Mullet 
Peninsula, Cross Lough and Leam Lough, and some areas of machair at Fahy, Doolough, Dooyork 
and Srah. 

The SPA is located approximately 17km west of the Proposed Development site boundary, but 
is also hydrologically connected via the Owenmore River, which flows for over 30km 
downstream before entering the protected site. The SPA is designated for 14 SCI species and 
habitat. A description of the SCIs within the SPA is outlined in Table 6-13.  

Table 6-13: Qualifying Interests and Extent of Habitats or Distribution of Species within the 
Site for Blacksod bay/Broad Haven SPA 

Qualifying Interests  Extent and distribution of Qualifying Interest  

Red-throated Diver (Gavia 
stellata) [A001] 

The site supports nationally important wintering 
populations of Red-throated Diver. 

Great Northern Diver (Gavia 
immer) [A003] 

The site supports internationally important wintering 
populations of great northern diver, holding 20% of the 
all-Ireland population. The species primarily feed on fish 
that are caught by frequent dives from the surface. They 
are typically found in shallow waters (with a range of 4 – 
10m) within the SPA. 

Slavonian Grebe (Podiceps 
auritus) [A007] 

The site supports nationally important wintering 
populations of Slavonian Grebe. 

Light-bellied Brent Goose 
(Branta bernicla hrota) [A046] 

The site supports internationally important wintering 
populations of Light-bellied Brent Goose, holding 20% of 
the all-Ireland population. They are regularly recorded 
foraging in intertidal areas with Eelgrass Zostera sp., 
such as Doona Strand, Seafield Bay, Blacksod Point and 
Sruwaddacon Bay. 

Common Scoter (Melanitta 
nigra) [A065] 

The site supports nationally important wintering 
populations of Common Scoter. Common Scoters 
recorded foraging within the SPA at Doolough Bay and 
Claggan Strand, usually recorded within a few hundred 
metres of the shore, in shallow waters providing an ideal 
depth-range for them to dive for their preferred prey of 
bivalve molluscs. 

Red-breasted Merganser 
(Mergus serrator) [A069] 

The site supports nationally important wintering 
populations of Red-breasted Merganser. The species is a 
sea duck that feed on fish that are caught by frequent 
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Qualifying Interests  Extent and distribution of Qualifying Interest  

dives from the surface. They are typically found in 
shallow waters (range 3 – 6m) within the SPA.  

Ringed Plover (Charadrius 
hiaticula) [A137] 

The site supports nationally important wintering 
populations of Ringed Plover. They are regularly 
recorded in the SPA in a variety of habitat 
characteristics ranging from sheltered estuarine 
sediments to sandy shores to sheltered rocky shores. 

Sanderling (Calidris alba) [A144] 
The site supports nationally important wintering 
populations of Sanderling. They can be found in a variety 
of coastal habitats but are characteristic of sandy 
shorelines (strands) where they often forage along the 
tide line by rushing in and out with the waves searching 
for small prey such as sandhoppers.  

Dunlin (Calidris alpina) [A149] 
The site supports nationally important wintering 
populations of Dunlin. The distribution of Dunlin within 
the SPA is widespread with no clear pattern. 

Bar-tailed Godwit (Limosa 
lapponica) [A157] 

The site supports nationally important wintering 
populations of Bar-tailed Godwit. The species prefer 
coastal wetland sites dominated by sand. Within the 
SPA the highest densities were recorded within sites of 
sand, such as Trawmore Bay, Aghleam Bay, Saleen 
Harbour and Elly Bay. 

Curlew (Numenius arquata) 
[A160] 

The site supports nationally important wintering 
populations of Curlew. They are known to be widely and 
often evenly distributed across the SPA, foraging in 
intertial areas and on occasion in wet grasslands.  

Sandwich Tern (Sterna 
sandvicensis) [A191] 

The site supports nationally important Breeding 
colonies of Sandwich Tern, which nest on low-lying 
offshore islands or islets in bays or brackish lagoons on 
spits or remote mainland dunes. The largest colony can 
be found on Inishderry Island.   

Dunlin (Calidris alpina schinzii) 
[A466] 

The site supports nationally important breeding 
population of Dunlin, which nest in Machar habitat on 
the Mullet peninsula. 

Wetland and Waterbirds [A999] 
The wetland habitat area was estimated as 8,539ha 
using OSI data and relevant orthophotographs. The 
wetland habitats can be categorised into five broad 
types: subtidal; intertidal; supratidal; lake; and lake and 
associated habitats. 

6.1.7.1 Potential for Direct Effects 

This SPA is located approximately 17km west of the Proposed Development site boundary, 
there are no works proposed within this area. There is therefore no potential for direct effects 
(i.e. loss of habitat) on the Blacksod Bay/Broad Haven SPA during the construction, operation or 
decommissioning phases. 
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6.1.7.2 Potential for Indirect Effects 

Habitat Degradation (Surface water run-off, Invasive Species, Dust) 

The Proposed Development site is hydrologically connected to SPA via the Owenmore River 
which flow approximately 30km downstream into the SPA. There is therefore potential for 
indirect effects on the SCI species and habitat within the SPA arising from the construction 
phase.  A degradation in water quality can negatively impact the avian species and decrease 
suitable foraging habitat.  

The spread of invasive species (Rhododendron) has the potential to outcompete other floral 
species reducing the diversity of habitats and impacting on the attributes of the qualifying 
interests. The transport of material, disturbance of ground (providing areas for invasive species 
germination) and the movement of machinery or personnel all have the risk of spreading 
invasive species into this SPA. However, as rhododendron spreads only by seed, which are wind 
dispersed, typically less than 100m from the parent plant25 and that the Proposed Development 
is located 14km and that no machinery or personnel will need to enter the SPA, there is no 
potential for the spread of rhododendron.  

The Proposed Development will require several excavations activities and the movement of 
heavy duty vehicles which may result in the generation of dust.  The generation of dust is likely 
to range between 25-50m from the work areas. The Proposed Development is located 17km the 
boundary to the SPA and so outside the impact from dust generation.  

Disturbance/Displacement 

During the construction, operation, and decommissioning phase there will be an increased 
human activity, mechanical drilling and excavations, vehicular noise, vegetation clearance, and 
the operation of the turbines which can result in disturbance. 

 However, considering the distance between the SPA and the Proposed Development site (ca. 
17km) there is no potential for the disturbance of SCI species within the SPA. The core winter 
foraging ranges have not been described for SCI species of this SPA, however, the habitats 
within the Proposed Development site boundary are considered to be sub-optimal compared to 
other habitats surrounding the Proposed Development site boundary there is no potential for 
likely significant effects on these special conservation interest species.   

Collision risk 

During the operational phase the potential for birds to collide with turbines is one of the main 
impacts to consider in the assessment of possible impacts of an operating wind farm. The 
presence of turbines in the landscape could potentially deter birds from using the area and its 
surroundings, resulting in a disturbance displacement effect. Disturbance can result in a 
significant impact if it reduces the availability of resources for avian receptors or if it impacts on 
a migration route or between a roost and feeding site. A collision risk model has been prepared 
for the SCI species (see Appendix 2 – Collision Risk Model Results). A low level of Ringed Plover 
flight activity was recorded within the Proposed Development site at potential collision height 
over the survey period and no flights were recorded for Great Northern Diver, Brent Goose, 
Common Scoter, Red-breasted Merganser, Sanderling, Dunlin Bar-tailed Godwit, and Sandwich 
Tern.  This confirmed that the potential of collision with operational turbines is negligible, and 
no collision risk was therefore calculated. 
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6.1.7.3 Evaluation of Potential Adverse Effects on the Blacksod Bay/Broad Haven SPA 

The specific attributes and targets used to define the conservation objectives of the SCI habitats 
and species of the Blacksod Bay/ Broad Haven SPA are presented in Table 6-14. The potential 
for the Proposed Development to adversely affect the habitat or species-specific conservation 
objectives are also considered.
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Table 6-14: Evaluation of Potential Adverse Effects on the Conservation Objectives of the Blacksod Bay/ Broad Haven SPA as a Result of the 
Proposed Development 

Attribute Target Potential for Adverse Effects 

Red-throated Diver (Gavia stellata) [A001] 
To maintain the favourable conservation condition of Red-throated Diver within the Blacksod Bay/ Broad Haven SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due silt release, cement or oils/fuels 
during the construction works associated with the Proposed 
Development would result in a decrease in suitable foraging habitats for 
the SCI species. A decrease in foraging habitats would result in a 
decrease in the carrying capacity of the SPA for the designated SCI 
species. This could potentially affect the long-term population of the SCI 
species within the site and change the distribution range of the SCI 
species. There is also potential for direct impacts on the SCIs in the 
event that they come into direct contact with, or ingest, harmful 
chemicals or oils. A change in population trend and distribution would 
constitute a negative effect on site integrity. 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Redshank, 
other than that occurring from natural 
patterns of variation 

Great Northern Diver (Gavia immer) [A003] 
To maintain the favourable conservation condition within the Blacksod Bay/ Broad Haven SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due silt release, cement or oils/fuels 
during the construction works associated with the Proposed 
Development would result in a decrease in suitable foraging habitats for 
the SCI species. A decrease in foraging habitats would result in a decrease 
in the carrying capacity of the SPA for the designated SCI species. This 
could potentially affect the long-term population of the SCI species 
within the site and change the distribution range of the SCI species. There 
is also potential for direct impacts on the SCIs in the event that they come 
into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on 
site integrity. 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Redshank, 
other than that occurring from natural 
patterns of variation 

Slavonian Grebe (Podiceps auritus) [A007] 
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Attribute Target Potential for Adverse Effects 

To maintain the favourable conservation condition within the Blacksod Bay/ Broad Haven SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due silt release, cement or oils/fuels 
during the construction works associated with the Proposed 
Development would result in a decrease in suitable foraging habitats for 
the SCI species. A decrease in foraging habitats would result in a decrease 
in the carrying capacity of the SPA for the designated SCI species. This 
could potentially affect the long-term population of the SCI species 
within the site and change the distribution range of the SCI species. There 
is also potential for direct impacts on the SCIs in the event that they come 
into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on 
site integrity. 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Redshank, 
other than that occurring from natural 
patterns of variation 

Light-bellied Brent Goose (Branta bernicla hrota) [A046] 
To maintain the favourable conservation condition within the Blacksod Bay/ Broad Haven SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due silt release, cement or oils/fuels 
during the construction works associated with the Proposed 
Development would result in a decrease in suitable foraging habitats for 
the SCI species. A decrease in foraging habitats would result in a decrease 
in the carrying capacity of the SPA for the designated SCI species. This 
could potentially affect the long-term population of the SCI species 
within the site and change the distribution range of the SCI species. There 
is also potential for direct impacts on the SCIs in the event that they come 
into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on 
site integrity. 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Redshank, 
other than that occurring from natural 
patterns of variation 

Red-breasted Merganser (Mergus serrator) [A069] 
To maintain the favourable conservation condition within the Blacksod Bay/ Broad Haven SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due silt release, cement or oils/fuels 
during the construction works associated with the Proposed 
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Attribute Target Potential for Adverse Effects 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Redshank, 
other than that occurring from natural 
patterns of variation 

Development would result in a decrease in suitable foraging habitats for 
the SCI species. A decrease in foraging habitats would result in a decrease 
in the carrying capacity of the SPA for the designated SCI species. This 
could potentially affect the long-term population of the SCI species 
within the site and change the distribution range of the SCI species. There 
is also potential for direct impacts on the SCIs in the event that they come 
into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on 
site integrity. 

Ringed Plover (Charadrius hiaticula) [A137] 
To maintain the favourable conservation condition within the Blacksod Bay/ Broad Haven SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due silt release, cement or oils/fuels 
during the construction works associated with the Proposed 
Development would result in a decrease in suitable foraging habitats for 
the SCI species. A decrease in foraging habitats would result in a decrease 
in the carrying capacity of the SPA for the designated SCI species. This 
could potentially affect the long-term population of the SCI species 
within the site and change the distribution range of the SCI species. There 
is also potential for direct impacts on the SCIs in the event that they come 
into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on 
site integrity. 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Redshank, 
other than that occurring from natural 
patterns of variation 

Sanderling (Calidris alba) [A144] 
To maintain the favourable conservation condition within the Blacksod Bay/ Broad Haven SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due silt release, cement or oils/fuels 
during the construction works associated with the Proposed 
Development would result in a decrease in suitable foraging habitats for 
the SCI species. A decrease in foraging habitats would result in a decrease 
in the carrying capacity of the SPA for the designated SCI species. This 
could potentially affect the long-term population of the SCI species 
within the site and change the distribution range of the SCI species. There 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Redshank, 
other than that occurring from natural 
patterns of variation 
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Attribute Target Potential for Adverse Effects 

is also potential for direct impacts on the SCIs in the event that they come 
into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on 
site integrity. 

Dunlin (Calidris alpina) [A149] 
To maintain the favourable conservation condition within the Blacksod Bay/ Broad Haven SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due silt release, cement or oils/fuels 
during the construction works associated with the Proposed 
Development would result in a decrease in suitable foraging habitats for 
the SCI species. A decrease in foraging habitats would result in a decrease 
in the carrying capacity of the SPA for the designated SCI species. This 
could potentially affect the long-term population of the SCI species 
within the site and change the distribution range of the SCI species. There 
is also potential for direct impacts on the SCIs in the event that they come 
into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on 
site integrity. 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Redshank, 
other than that occurring from natural 
patterns of variation 

Bar-tailed Godwit (Limosa lapponica) [A157] 
To maintain the favourable conservation condition within the Blacksod Bay/ Broad Haven SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due silt release, cement or oils/fuels 
during the construction works associated with the Proposed 
Development would result in a decrease in suitable foraging habitats for 
the SCI species. A decrease in foraging habitats would result in a decrease 
in the carrying capacity of the SPA for the designated SCI species. This 
could potentially affect the long-term population of the SCI species 
within the site and change the distribution range of the SCI species. There 
is also potential for direct impacts on the SCIs in the event that they come 
into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on 
site integrity. 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Redshank, 
other than that occurring from natural 
patterns of variation 
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Attribute Target Potential for Adverse Effects 

Curlew (Numenius arquata) [A160] 
To maintain the favourable conservation condition within the Blacksod Bay/ Broad Haven SPA 

Population Trend  
(% Change) 

Long term population trend stable and 
increasing 

Yes - A degradation in water quality due silt release, cement or oils/fuels 
during the construction works associated with the Proposed 
Development would result in a decrease in suitable foraging habitats for 
the SCI species. A decrease in foraging habitats would result in a decrease 
in the carrying capacity of the SPA for the designated SCI species. This 
could potentially affect the long-term population of the SCI species 
within the site and change the distribution range of the SCI species. There 
is also potential for direct impacts on the SCIs in the event that they come 
into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on 
site integrity. 

Distribution  
(Range, timing and 
intensity of use of 
areas) 

No significant decrease in the range, timing 
or intensity of use of areas by Redshank, 
other than that occurring from natural 
patterns of variation 

Sandwich Tern (Sterna sandvicensis) [A191] 
To maintain the favourable conservation condition within the Blacksod Bay/ Broad Haven SPA 

Breeding population 
abundance: 
apparently occupied 
nests (AONs) 
(Number) 

No significant decline Yes - A degradation in water quality due silt release, cement or oils/fuels 
during the construction works associated with the Proposed 
Development would result in a decrease in suitable foraging habitats for 
the SCI species. A decrease in foraging habitats would result in a decrease 
in the carrying capacity of the SPA for the designated SCI species. This 
could potentially affect the long-term population of the SCI species 
within the site and change the distribution range of the SCI species. There 
is also potential for direct impacts on the SCIs in the event that they come 
into direct contact with, or ingest, harmful chemicals or oils. A change in 
population trend and distribution would constitute a negative effect on 
site integrity. 

Productivity rate: 
fledged young per 
breeding pair. 
(Mean Number) 

No significant decline 

Distribution: breeding 
colonies 
(Number; locations; 
area [ha]) 

No significant decline 

Prey biomass available 
(kg) 

No significant decline 
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Attribute Target Potential for Adverse Effects 

Barriers to 
connectivity 
(Number; locations; 
shape; area [ha]) 

No significant increase 

No – there is no potential for the Proposed Development to change 
barriers to connectivity or cause disturbance to breeding sites of the SCI. 
Sandwich terns are almost exclusively marine feeders, meaning they do 
not have to travel to or through the site, due to the location of the SPA 
(i.e. the coast is located to the west of SPA and the Proposed 
Development is located to the east). In addition, the collision risk model 
concluded that the potential for collision risk with the turbines for this 
species will be negligible, as no Sandwich Tern flights were recorded over 
the survey period.  There is therefore no potential for adverse effects on 
these attributes of this SCI species. 

Disturbance at the 
breeding stage 
(Level of impact) 

Human activities should occur at levels that 
do not adversely affect the breeding 
sandwich tern population 

Dunlin (Calidris alpina schinzii) [A466] 
To maintain the favourable conservation condition within the Blacksod Bay/ Broad Haven SPA 

Breeding population 
abundance: 
apparently occupied 
nests (AONs) 
(Number) 

No significant decline 
No – there is no potential for the Proposed Development to impact on the 
attributes of this SCI. The breeding population of Dunlin in the SPA nest 
on the terrestrial Machar habitat. There is a lack of connectivity to the 
terrestrial site within the SPA and a large enough distance to not cause 
disturbances (Goodship & Furness [2022]43 suggest 100-200m buffer to 
protect nesting dunlin disturbance and the site is over 17km from the 
Proposed development). In addition, the collision risk model concluded 
that the potential for collision risk with the turbines for this species will 
be negligible. There is therefore no potential for adverse effects on the 
attributes of this SCI species and therefore no negative effect on the site 
integrity. 

Productivity rate: 
fledged young per 
breeding pair. 
(Mean Number) 

No significant decline 

Distribution: breeding 
colonies 
(Number; locations; 
area [ha]) 

No significant decline 

Wetland [A999] 
To maintain the favourable conservation condition of the wetland habitat in Blacksod Bay/Broad Haven SPA as a resource for the regularly 
occurring migratory waterbirds that utilise it 

 
43  Goodship, N.M. and Furness, R.W. (MacArthur Green) Disturbance Distances Review: An updated literature review of disturbance distances of selected bird species. NatureScot Research Report 1283. 
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Attribute Target Potential for Adverse Effects 

Habitat area 
(Hectares) 

The permanent area occupied by the 
wetland habitat should be stable and not 
significantly less than the area of 8,539 
hectares, other than that occurring from 
natural patterns of variation. 

Yes - A degradation in water quality due to the construction works 
associated with the Proposed Development would result in a decrease of 
the permanent area occupied by the wetland habitats in the SPA. A 
pollution event would constitute the decrease of useable wetland area, 
outside of a natural pattern of variation. This change in wetland habitat 
would constitute a negative effect on site integrity. 
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7.0 MITIGATION MEASURES 

The assessment found that the Proposed Development, in the absence of appropriate mitigation 
measures, could result in potential adverse effects on the qualifying interests of Lough 
Dahybaun SAC, the River Moy SAC, Owenduff/Nephin Complex SAC and the SCIs of the Lough 
Conn and Lough Cull SPA, Killala Bay/Moy Estuary SPA and the Blacksod Bay/Broad Haven 
SPA. 

In accordance with Article 6(3) of the Habitats Directive, the following mitigation measures are 
prescribed hereunder to avoid and/or reduce the significance of the potential impacts from the 
Proposed Development and prevent the occurrence of likely significant effects on European 
sites. The mitigation measures are described with respect to: 

• How the measures will avoid/reduce the adverse impacts on the site; 
• The degree of confidence in their likely success; 
• The timescale, relative to the project, when they will be implemented and secured; and 
• How and when the measures will be monitored. 

7.1 Construction Phase Mitigation Measures 

Mitigation measures which will be implemented during the construction phase are detailed 
hereunder.  

7.1.1 Ecological Clerk of Works and CEMP 

A suitably qualified Ecological Clerk of Works (ECoW) will be appointed by the Contractor and 
will be required full time on site during the construction works. The ECoW will ensure that all 
mitigation measures outlined within this NIS are implemented correctly during the construction 
works.  

A Construction Environmental Management Plan (CEMP) has been prepared (see Appendix 3 - 
CEMP) and will be implemented during the construction phase of the development. All 
mitigation measures outlined within the NIS are captured within the CEMP.  

7.1.2 Pollution Control Measures 

Pollution control measures which will be implemented during the construction phase are 
summarised hereunder: 

• All construction works will be undertaken with due regard to the guidance contained 
within the CIRIA Document C741 ‘Environment Good Practice on Site’ (CIRIA, 2015) 
and with regard to IFI guidance Guidelines on the Protection Guidelines on Protection 
of Fisheries During Construction Works in and Adjacent to Waters (2016) to ensure the 
protection of watercourses located within the Proposed Development site. 

• No instream works will be permitted during the construction works. Where stream 
crossing occurs on site, a clear-span design bridge will be used. 

• Culverting will only be used for minor forestry/field drains and will be carried out in dry 
weather periods. 

• Fuels and chemicals will be stored within bunded areas as appropriate to guard against 
potential accidental spills or leakages. The bund area will have a volume of at least 110 
% of the volume of such materials stored. 

• All on-site refuelling will be carried out by a trained competent operative. 
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• Mobile measures such as drip trays and fuel absorbent mats will be used during all 
refuelling operations.  

• No refuelling will take place within 50m of any watercourse; 
• All equipment and machinery will have regular checking for leakages and quality of 

performance and will carry spill kits. 
• Any servicing of vehicles will be confined to designated and suitably protected areas 

such as construction compounds. 
• Additional drip trays and spill kits will be kept available on site, to ensure that any spills 

from vehicles are contained and removed off site. 
• Soil/peat exposure will be minimized by controlling, in so far as is practical, where and 

when peat is stripped. 
• Concrete is required for the construction of the turbine bases and foundations. No 

batching of wet-cement products will occur on site. Ready-mixed supply of small 
amounts of wet concrete products and emplacement of pre-cast elements will take 
place. Pre-cast elements for bridge, culverts and concrete works will be used.  

• After concrete is poured at a construction site, the chutes of ready mixed concrete 
trucks must be washed out to remove the remaining concrete before it hardens. Wash 
out of the main concrete bottle will not be permitted on site; wash out will be restricted 
only to chute wash out. Wash down and washout of the concrete transporting vehicles 
will take place at an appropriate facility offsite.  

• The best management practice objectives for concrete chute washout are to collect and 
retain all the concrete washout water and solids in leak proof containers or impermeable 
lined wash out pits, so that the wash material does not reach the soil surface and then 
migrate to surface waters or into the ground water. The collected concrete washout 
water and solids will be emptied on a regular basis. 

• During the construction phase, four temporary site compounds will be required. 
Temporary on-site toilet facilities (chemical toilets) will be used. These will be sealed 
with no discharge to the surface water or groundwater environment adjacent to the site.  

Sediment and Erosion Control Measures  

Sediment control measures which will be implemented during the construction phase are 
summarised hereunder: 

• The stripping of soils will be kept to a minimum and confined to construction areas only. 
• Silt fencing will be erected at the location of watercourse crossings along the grid 

connection route.  
• Silt curtains and floating booms will also be used where deemed to be appropriate and 

this will be assessed separately at each individual location. 
• Excavated material will not be stockpiled or side-cast within 50m of any watercourse.   
• During the side casting of peat, silt fences, straw bales and/or biodegradable geogrids 

will be used to control surface water runoff from the storage areas. 
• All surface water run-off from the development will pass through settlement lagoons. It 

is proposed to locate settlement lagoons immediately downstream of the proposed 
infrastructure including each hardstand and along all site access tracks.  

• Settlement lagoons will be located appropriately and will be installed concurrently with 
the formation of the access track. They will be located as close to the source of sediment 
as possible and as far as possible from the buffer zones of existing watercourses. The 
minimum buffer zone width will be 50m. 

• The settlement lagoons will be regularly cleaned/maintained to provide effective and 
successful operation throughout the works. Outfalls and ditches will be cleaned, when 
required, starting up stream with the outfalls blocked temporarily prior to cleaning. 
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• Traffic on site will be kept to a minimum. Only the proposed onsite access track will be 
used for project-related traffic. Where onsite access tracks pass close to watercourses, 
silt fencing will be used to protect the streams.  

7.1.3 Disturbance/Displacement Mitigation Measures 

Signs of otter were recorded within and in the vicinity of the Proposed Development site. The 
following mitigation is proposed to avoid disturbance/displacement of otter: 

• Pre-construction otter surveys will be undertaken in and within 150m of the Proposed 
Development site prior to the commencement of any works in order to identify any 
changes in otter activity or the establishment of any new holts which may arise in the 
interim of the original baseline surveys, and to ensure the following prescribed 
mitigation measures remain adequate. 

• The pre-construction survey will be conducted no more than 10—12 months in advance 
of the construction works as per the NRA (2008) guidelines44.In the event that a new 
holt is identified within the ZoI of the proposed works, NPWS will be notified, and all 
necessary measures will be implemented. 

• In the event that temporary construction lighting is required on site, no lighting will be 
directed towards any watercourse which may be used as commuting/foraging routes by 
otter. 

The potential for Merlin and Golden Plover to occur within and in the vicinity of the Proposed 
Development site cannot be ruled out. The following mitigation is proposed to avoid 
disturbance/displacement of Merlin and Golden Plover: 

• A pre-construction survey will be undertaken by a suitably qualified 
ornithologist/ecologist for breeding Merlin and Golden Plover. Suitable habitat for both 
species will be surveyed following the methodologies set out in section 2.5.4.5 and 
2.5.4.6 of the AA Screening Report accompanying this NIS (appendix 1), surveys will take 
place in the season before works commence to identify any breeding areas. 

• Should Merlin or Golden Plover be recorded breeding within close proximity to 
construction areas, a buffer zone of 500m shall be established around the identified 
breeding area, and all works will be restricted outside of this buffer zone until it can be 
demonstrated by an ornithologist that the species has completed the breeding cycle. All 
restricted areas will be marked clearly, and all construction personnel will be alerted 
through toolbox talks. 

Additional to the above, construction noise will be kept to a minimum in accordance with British 
Standard BS 5228-1:2009 ‘Code of Practice for Noise and Vibration Control on Construction 
and Open Sites – Part 1: Noise’. The contract documents will specify that the Contractor 
undertaking the construction of the works will be obliged to take specific noise abatement 
measures and will comply with the best practice outlined in BS 5228 and the NRA guidelines 
‘Good practice Guideline for the Treatment of Noise during the Planning of National Road 
Schemes’ (NRA 2014)45.  No works will be undertaken outside of the Proposed Development 
footprint.  

 
44 NRA (2008) Guidelines for the Treatment of Otters prior to the Construction of National Road Schemes 
45 National Roads Authority (NRA) (2014). Good Practice Guidance for the Treatment of Noise during the Planning of National Road 
Schemes. 
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7.1.4 Management of Invasive Plant Species 

In order to comply with Regulations 49 and 50 of the European Communities (Birds and Natural 
Habitat) Regulations (2011), the appointed Contractor will ensure biosecurity measures are 
implemented throughout the construction phase to ensure the introduction and translocation 
of invasive species is prevented. A site-specific Invasive Species Management Plan (ISMP) will 
be prepared by the appointed Contractor. The ISMP will focus on the identified invasive species 
but will also consider any new infestation that have occurred in the interim of the initial survey.  

The following mitigation measures, are prescribed to control the translocation or spread of 
invasive species and / or pathogens: 

• Prior to arrival all machinery and equipment used during the construction works will be 
thoroughly cleaned and then dried using a high-pressured steam cleaning, with water 
>65 °C, in addition to the removal of all vegetation material. Disinfectant, such as a 

Virkon® Aquatic solution, will be used. The appointed Contractor will establish and 

clearly delineate a bunded cleaning/washing area.  
• No removed material or run-off will be allowed to enter any water bodies (e.g., drainage 

ditches). 
• A strict biosecurity demarcation area will be installed by the ECoW within zones where 

invasive species exist.  
• Evidence that all machinery and equipment has been cleaned will be required to be on 

file for review by the statutory authorities and the appointed ECoW.  

7.2 Operation Phase Mitigation Measures 

The following best practice measures will be implemented during the operational phase are 
outlined hereunder.  

All fuel will be stored in bunded areas. The bund capacity will be sufficient to accommodate 
110% of the largest tank’s maximum capacity or 25% of the total maximum capacities of all 
tanks, whichever is the greater. The exception to this being double walled tanks equipped with 
leak detection, which do not require additional retention. 

A hydrocarbon interceptor will be installed at the proposed substation site with regular 
inspection and maintenance, to ensure optimal performance. Given the requirement for 
sanitary facilities during occasional operation and maintenance works, wastewater effluent will 
be directed to an onsite holding tank, from where it will be tankered off site to a suitably licensed 
wastewater treatment plant. 

The operational team will carry out maintenance works (to access tracks, substations and 
turbines) and will put in place control measures to mitigate the risk of hydrocarbon or oil spills 
during the operational phase of the windfarm. The potential impacts are limited by the size of 
the fuel tank of vehicles used on the site. 

7.3 Decommissioning Phase Mitigation Measures 

The expected life span of the Proposed Development is at least 30 years. The decommissioning 
works will comprise the removal of all over ground elements of the wind farm.  

Given the classification of the potential impacts from the Proposed Development’s 
decommissioning phase (i.e., of same nature as the potential impacts during the construction 
phase), the mitigation measures proposed for the construction phase of the Proposed 



  
 

 

 

97 
 

Development (Section 7.1), are also proposed for the Proposed Development’s 
decommissioning phase.  

7.4 Mitigation Effectiveness 

The above outline mitigation measures are best practise and are proven technologies/methods. 
The mitigation measures, once correctly applied, will avoid or reduce the magnitude of potential 
impacts on the receiving environment, therefore ensuring avoidance of significant adverse 
effects on the integrity of the relevant Lough Dahybaun SAC, the River Moy SAC, 
Owenduff/Nephin Complex SAC, Owenduff/Nephin Complex SPA, Lough Conn and Lough 
Cullin SPA, Blacksod Bay/ Broad Haven SPA and Killala Bay/Moy Estuary SPA. 

7.4.1 Mitigation Effectiveness on Lough Dahybaun SAC 

The risk for a reduction in water quality, as a result of sediments or pollutants entering surface 
water during the construction of the Proposed Development and the introduction or 
translocation of invasive plant species was identified as an adverse effect on the qualifying 
interest of this SAC (see Section 6.1.1).  

Following the mitigation measures proposed in Section 7.0, notably in Section 7.1.2 on the 
control of pollution and Section 7.1.4 the management of invasive species, any potential 
pathway for effect on this species is robustly blocked. The Proposed Development will have no 
impact on the ecological processes that influence the conservation objectives of this SAC. 

7.4.2 Mitigation Effectiveness on the Owenduff/Nephin Complex SAC 

The risk for a reduction in water quality, as a result of sediments or pollutants entering surface 
water during the construction of the Proposed Development was identified to have an adverse 
effect on the qualifying interest species of this SAC (see Section 6.1.2).  

Following the mitigation measures proposed in Section 7.0, notably in Section 7.1.2 on the 
control of pollution, any potential pathway for effect on the QI species is robustly blocked. The 
Proposed Development will have no impact on the ecological processes that influence the 
conservation objectives of this SAC. 

7.4.3 Mitigation Effectiveness on the River Moy SAC 

The risk for a reduction in water quality, as a result of sediments or pollutants entering surface 
water during the construction of the Proposed Development was identified to have an adverse 
effect on the qualifying interest species of this SAC (see Section 6.1.3).  

 Following the mitigation measures proposed in Section 7.0, notably in Section 7.1.2 on the 
control of pollution, any potential pathway for effect on the QI species is robustly blocked. The 
Proposed Development will have no impact on the ecological processes that influence the 
conservation objectives of this SAC. 

7.4.4 Mitigation Effectiveness on the Owenduff/Nephin Complex SPA 

The risk for disturbance/displacement to Merlin and Golden Plover within suitable habitat 
located outside the SPA as a result of construction activity of the Proposed Development was 
identified to potentially have an adverse effect on the SCIsof this SPA (see section 6.1.4). 
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Following the mitigation measures proposed in Section 7.0, notably in Section 7.1.3 on the 
control of disturbance and displacement, any potential pathway for effect on the SCI species is 
robustly blocked. The Proposed Development will have no adverse effects on the ecological 
processes that influence the conservation objectives of this SPA. 

7.4.5 Mitigation Effectiveness on the Lough Conn and Lough Cullin SPA 

The risk for a reduction in water quality, as a result of sediments or pollutants entering surface 
water during the construction of the Proposed Development was identified to have an adverse 
effect on the qualifying interest species of this SAC (see Section 6.1.5).  

Following the mitigation measures proposed in Section 7.0, notably in Section 7.1.2 on the 
control of pollution, any potential pathway for effect on the SCI species and habitat is robustly 
blocked. The Proposed Development will have no impact on the ecological processes that 
influence the conservation objectives of this SPA. 

7.4.6 Mitigation Effectiveness on the Killala Bay/River Moy Estuary SPA 

The risk for a reduction in water quality, as a result of sediments or pollutants entering surface 
water during the construction of the proposed development was identified to have an adverse 
effect on the qualifying interest species of this SAC (see Section 6.1.6).  

 Following the mitigation measures proposed in Section 7.0, notably in Section 7.1.2 on the 
control of pollution, any potential pathway for effect on the SCI species and habitat is robustly 
blocked. The Proposed Development will have no impact on the ecological processes that 
influence the conservation objectives of this SPA. 

7.4.7 Mitigation Effectiveness on the Blacksod Bay/ Broad Haven SPA 

The risk for a reduction in water quality, as a result of sediments or pollutants entering surface 
water during the construction of the Proposed Development was identified to have an adverse 
effect on the SCI species and habitat of this SPA (see Section 6.1.7).  

Following the mitigation measures proposed in Section 7.0, notably in Section 7.1.2 on the 
control of pollution, any potential pathway for effect on the SCI species and habitat is robustly 
blocked. The Proposed Development will have no impact on the ecological processes that 
influence the conservation objectives of this SPA. 
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8.0 ANALYSIS OF POTENTIAL IN COMBINATION EFFECTS 

Article 6(3) of the Habitats Directive requires that: 

‘Any plan or project not directly connected with or necessary to the management of the site but 
likely to have a significant effect thereon, either individually or in combination with other plans 
or projects, shall be subject to appropriate assessment of its implications for the site in view of 
the site’s conservation objectives’. 

It is therefore required that in-combination effects of the Proposed Development together with 
other plans and projects is assessed. The assessment of in-combination effects has regard for 
developments potentially affecting the European sites described in the conclusion of the AA 
screening report and in Section 6.0, these sites are:  

• Lough Dahybaun SAC,  
• River Moy SAC,  
• Owenduff/Nephin Complex SAC,  
• Lough Conn and Lough Cullin SPA,  
• Killala Bay/Moy Estuary SPA, and  
• Blacksod Bay/Broad Haven SPA. 

8.1 Site Sensitivity 

A review of the site-specific Natura Standard Data Forms for the each of the identified European 
sites was conducted to determine the most important negative impacts (high and medium) and 
activities with high effect on the sites. The results of which can be seen in Table 8-1. This review 
shows that the potential impacts associated with the Proposed Development were not 
identified as possible impacts of the relevant SACs and SPAs within the ZoI.  

Table 8-1: High to medium, negative threats, pressures and activities with impacts on 
identified protected sites. 

Impact 
Rank 

Threats and pressures Inside or outside 
the Protected Site Code Description 

Lough Dahybaun SAC46 

High C01.03 Peat Extraction Inside 

River Moy SAC47 

High A02.01 Agricultural Intensification Both 

High B01 Forest planting on open ground Both 

High B05 Use of fertilizers (forestry) Both 

High H01.05 
Diffuse pollution to surface waters due to 
agricultural and forestry activities 

Both 

High I01 invasive non-native species Both 

Medium C01.03 Peat Extraction Both 

Medium D04.02 Aerodrome, heliport Both 

 
46 Available online at: https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0002177 accessed January 2023 
47 Available online at: https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0002298 accessed January 2023 

https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0002177
https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0002298
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Impact 
Rank 

Threats and pressures Inside or outside 
the Protected Site Code Description 

Owenduff/Nephin Complex SAC48 

High A04 Grazing Both 

High B Sylviculture, forestry Outside 

Medium C01.03 Peat extraction Both 

Medium F02.03 Leisure fishing Inside 

Medium B Sylviculture, forestry Inside 

Owenduff/Nephin Complex SPA49 

High A04 Grazing Both 

High B Sylviculture, forestry Outside 

Medium C01.03 Peat extraction Both 

Medium F02.03 Leisure fishing Inside 

Medium B Sylviculture, forestry Inside 

Lough Conn and Lough Cullin SPA50 

Medium A08 Agricultural Fertilisation Outside 

Medium B Sylviculture, forestry Outside 

High F02.03 Leisure fishing Inside 

Killala Bay/Moy Estuary SPA51 

Medium F02.03 Leisure fishing Inside 

Medium A08 Agricultural Fertilisation Outside 

Medium E01 Urbanised areas, human habitation Outside 

Medium G01.02 Walking, horse riding and non-motorised vehicles Inside 

Blacksod bay/Broad Haven SPA52 

Medium F02.03.01 Bait digging / collection Inside 

Medium F01 Marine and Freshwater Aquaculture Inside 

Medium E01 Urbanised areas, human habitation Outside 

Medium F02.03 Leisure fishing Inside 

 

48 Available online at: https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0000534 accessed January 2023 

49 Available online at: https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0000534 accessed January 2023 

50 Available online at: https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0004228 accessed January 2023 

51 Available online at: https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0004036 accessed January 2023 

52 Available online at: https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0004037 accessed January 2023 

https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0000534
https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0000534
https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0004228
https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0004036
https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=IE0004037
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8.2 Plans 

A review of the Mayo County Development Plan 2022-202853 identifies policies and objectives 
associated with the protection of biodiversity and European sites (Policies: NEP1, NEP2 & 
Objectives: NEO4, NEO6, NEO8). All new plans and projects proposed within the local 
administrative area must adhere to the above-mentioned objectives. Adherence to the 
Council’s policies and objectives will therefore ensure that all plans and projects proposed 
within the area are subjected to the tests of Appropriate Assessment which will assess the 
potential for likely significant effects to European Sites, and where deemed necessary, the 
potential for an adverse effect on European Site integrity, either alone or in-combination with 
other plans and projects. 

8.3 Projects within the Vicinity 

A search was conducted of planning applications (projects) within the vicinity of the Proposed 
Development, using the Mayo County Council planning portal map viewer54 and the 
Department of Housing, Planning and Local Government EIA portal map viewer55. The search 
excluded retention applications (i.e., typically local-scale residential or commercial 
developments where an impact has already occurred), incomplete, withdrawn, expired and 
refused applications. The relevant projects with potential for in-combination adverse effects on 
the integrity of European sites, are detailed below. 

8.3.1 Small Scale Developments 

A review of the Mayo County Council planning portal indicates that proposed projects in close 
proximity to the Proposed Development site includes small scale residential and rural 
developments (e.g., residential one-off housing, sheds, garages, etc.) within close proximity to 
the site. These are not expected to have any in-combination effects with the Proposed 
Development due to the small-scale nature of the residential development and lack of 
connectivity to European sites.  

8.3.2 Oweninny Wind Farm 

The Oweninny Wind Farm Project is being developed by Oweninny Power Ltd. a joint venture 
between ESB Wind Development Limited and Bord na Móna Energy Limited. Phase 1 of the 
Oweninny Wind Farm project, which has been in operation since mid-2019, is located across 
lands immediately to the northwest of the Proposed Development site. While Phase 2 of the 
Oweninny Wind Farm Project, which is currently under construction and expected to be 
operational by winter 2022/Spring 2023, is located c. 2km west of the Proposed Development 
site, to the west of the Oweninny River.  

A NIS of the Oweninny Wind Farm Project was undertaken in 2013 by Biosphere Environmental 
Services (2013), on behalf of ESB. The Screening Assessment identified the potential for likely 
significant effects on Bellacorick Bog Complex SAC, Bellacorick Iron Flush SAC, Lough 
Dahybaun SAC, River Moy SAC and Carrowmore Lake SAC, due to the risk of peat slippage due 
to the construction works and a degradation of water quality from a runoff of suspended solids 

 

53Available online at: https://www.mayo.ie/planning/county-development-plans/2022-2028   Accessed January 2023 
54 Available online at https://www.eplanning.ie/mayocc/searchtypes Accessed January 2023. 
55 Available online at 
http://housinggovie.maps.arcgis.com/apps/webappviewer/index.html?id=d7d5a3d48f104ecbb206e7e5f84b71f1. Accessed 
January 2023. 

https://www.mayo.ie/planning/county-development-plans/2022-2028
https://www.eplanning.ie/mayocc/searchtypes
http://housinggovie.maps.arcgis.com/apps/webappviewer/index.html?id=d7d5a3d48f104ecbb206e7e5f84b71f1
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and construction related pollutants. Mitigation measures to prevent potential impacts have 
been implemented. The assessment then concluded that: 

‘Whilst the Proposed Development could potentially have impacts on five European sites, it is 
considered that the sensitive design of the project along with rigorous mitigation measures 
proposed will ensure that the project, either alone or in-combination with other projects, will 
have no significant adverse impacts on the conservation of these European sites.’   

Phase one of this wind farm is currently constructed and operational since 2019, phase two is 
currently under construction and is expected to be complete in 2023. There is not expected to 
be any potential for in-combination effects with this project on the identified protected Sites, 
with respect to potential surface water impacts. This is due to the similar robust mitigation 
measures proposed in both this project and the Proposed Development, similarly there will be 
a lack of overlap between the construction phases of this project and the Proposed 
Development. 

Potential still exists for disturbance, barrier effects or collision risk with turbines in both 
developments. However, both this project and the results from the Proposed Development 
found that there is a lack of potential for collision with the SCIs identified in the 
Owenduff/Nephin Complex SPA and the Blacksod Bay/Broadhaven SPA. The areas in and 
around both developments also did not identify and migration routes or fly away populations 
associated with nearby SPAs. There is therefore no potential for in-combination effects with this 
project.  

8.3.3 Sheskin Wind Farm 

Sheskin Wind Farm (Mayo Co. Co. Planning reference: 15825) is comprised of 8 wind turbines 
with associated works, with an overall max height of 150 metres, is located approximately 5km 
form the Proposed Development site. It was granted conditional planning permission 2016. 

The NIS for this project identified a number of Natura 2000 sites to be at risk from potential 
impacts, of these the following were also identified to be at risk of potential impacts as part of 
the Proposed Developments NIS: Bellacorrick Bog Complex SAC, Owenduff/Nephin Complex 
SPA Bellacorrick Iron Flush SAC, Lough Dahybaun, Blacksod Bay/Broadhaven SPA and the 
River Moy SAC. Potential impacts on these sites were associated with surface water 
degradation and disturbance and collision risk. Mitigation measures to prevent surface water 
degradation and disturbance impacts from lighting are proposed. The NIS for this project 
concluded:  

“That, with the application of the proposed mitigation measures and embedded environmental 
controls, the development of the wind farm at Sheskin will have no adverse impacts on the 
Natura 2000 sites in the wider hinterland on its own, or in combination with other known 
projects in the wider area.” 

This wind farm is currently under construction and is expected to be complete in Q4 2023. There 
is not expected to be any potential for in-combination effects with this project on the identified 
protected Sites, with respect to potential surface water impacts. This is due to the similar robust 
mitigation measures proposed in both this projects and the Proposed Development, similarly 
there will be a lack of overlap between the construction phases of this project and the Proposed 
Development. 

Potential still exists for disturbance, barrier effects or collision risk with turbines in both 
developments. However, both this project and the results from the Proposed Development 
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found that there is a lack of potential for collision with the SCIs identified in the 
Owenduff/Nephin Complex SPA and the Blacksod Bay/Broadhaven SPA. The areas in and 
around both developments also did not identify and migration routes or fly away populations 
associated with nearby SPAs. There is therefore no potential for combination effects with this 
project.  

8.3.4 Sheskin South Wind Farm 

 

  

  

 

  

The Sheskin South Wind Farm (An Bord Pleanála [ABP] Planning reference: 315933-23) which 
is comprised of 21 proposed wind turbines with associated works, with an overall max height of 
200 metres, is located approximately 5km from the Proposed Development site. This planning 
application was lodged with ABP in March 2023 and was granted conditional planning 
permission in March 2024.

The NIS prepared for the Sheskin South Wind Farm identified a number of Natura 2000 sites at 
risk  from  potential  impacts,  of  these sites, the  following  were  also  identified  to  be  at  risk  of 
potential  impacts  as  part  of  the  Proposed  Development (Oweninny  Wind  Farm Phase  3):
Owenduff/Nephin Complex SAC, Owenduff/Nephin Complex SPA. Potential impacts on these 
sites  were  associated with  habitat  degradation,  surface  water  pollution, disturbance  and 
displacement  and  collision  risk.  Mitigation  measures  to  prevent adverse  effects  from  these 
impacts are proposed and the NIS for the Sheskin South Wind Farm project concluded:  

For the reasons set out in detail in this NIS, in the light of the best scientific knowledge in the 
field, all aspects of the Proposed Development which, by itself, or in combination with other 
plans or projects, which may affect the relevant European Sites have been considered. The NIS 
contains information which the competent authority, may consider in making its own complete, 
precise and definitive findings and conclusions and upon which it is capable of determining that 
all reasonable scientific doubt has been removed as to the effects of the Proposed Development 
on the integrity of the relevant Natura 2000 sites. 

In conclusion, in light of the conclusions of the assessment which it shall conduct on the 
implications for the European sites concerned, the competent authority is enabled to ascertain 
that the Proposed Development will not adversely affect the integrity of any of the European 
sites concerned. 

  

 
 

 

 

There  is  not  expected  to  be  any  potential  for  in-combination  effects  with  this  project  on  
the identified protected  Sites, with  respect  to potential  surface  water impacts.  This is  due  to  
the similar  robust  mitigation  measures  proposed  in  both the  Sheskin  project and  the  
Proposed Development.

Potential  still  exists  for  disturbance,  barrier  effects  or  collision  risk  with  turbines  in  both 
developments.  However,  both  this  project  and  the  results  from  the  Proposed  Development 
found  that  there  is  a  lack  of  potential  for  collision  with  the  SCIs  identified  in  the 
Owenduff/Nephin  Complex  SPA.  The  areas  in  and  around  both  developments  also  did  not 
identify any migration routes or fly away populations associated with nearby SPAs. In addition, 
both projects will be undertaking pre-construction bird surveys prior to the construction works 
commencing. There is therefore no potential for combination effects with this project.
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8.3.5 Dooleeg Wind Turbine 

Permission for a single wind turbine generator (Mayo Co. Co. Planning reference:  20467), with 
an overall max height of 180 metres and 20kV grid connection to Bellacorick 110kV substation, 
is located approximately 300m from the Proposed Development site. It was granted conditional 
permission in 2021. 

Of the protected sites identified in the NIS for this project, only the river Moy SAC was found to 
be at risk from potential negative impacts, in the absence of mitigation measures, associated 
with the discharge of surface drainage waters during the construction phase. Mitigation 
measures are to be implemented with this project to prevent any discharge of silt, pollutants, 
cement or sewage into the river Deel catchment (River Moy SAC) during the construction phase. 
The NIS for this project concluded that: 

Based upon the information provided in this NIS, it is the considered view of the authors of this 
NIS that it can be concluded by Mayo County Council that the project will not, alone or in-
combination with other plans or projects, result in the significant adverse effects to the integrity 
and conservation status of European Sites in view of their conservation objectives and on the 
basis of the best scientific evidence and there is no reasonable scientific doubt as to that 
conclusion.  

There is not expected to be any potential for in-combination effects with this project on the 
identified protected Site, with respect to potential surface water impacts. This is due to the 
similar robust mitigation measures proposed in both this projects and the Proposed 
Development. 

8.3.6 Mayo Green Hydrogen Production Plant  

The development of a hydrogen plant (22502) that will produce hydrogen by the electrolysis of 
water, is proposed at a site approx. 1km from the Phase 3 site boundary. The hydrogen produced 
will be stored on site and available for Injection into the transmission gas network or the 
removal off site by trucks with tube trailers. Water will be abstracted from the adjacent 
Oweninny river, ground water or a combination of both. The oxygen produced from electrolysis 
will be vented to atmosphere. 

An NIS for this development has been produced, which included an assessment of potential 
significant adverse effects from the Proposed Development on nearby European sites. The NIS 
identified the potential for the proposed hydrogen plant to result in adverse effect on two 
protected sites, of which the Blacksod Bay / Broad Haven SPA, was also identified to be at risk 
of potential impacts as part of the Proposed Developments NIS.  

The NIS for this project concluded that following the application of mitigation measures, 
potential significant adverse effects will be avoided or reduced and determined that there will 
be no risk of significant adverse effects on the qualifying interests habitats and species, or on 
overall site integrity, nor in the attainment of the specific conservation objectives for the 
Owenduff / Nephin Complex SAC and Blacksod Bay / Broad haven SPA. 

There is not expected to be any potential for in-combination effects with this project on the 
identified protected Site, with respect to potential surface water impacts. This is due to the 
similar robust mitigation measures proposed in both this projects and the Proposed 
Development. 
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8.4 In-Combination Effects Conclusion  

Following an examination, review and analysis, of projects and plans in the area, in light of best 
scientific knowledge, the conservation objectives and site sensitivity of the identified European 
sites, it can be concluded that the Proposed Development in-combination with other plans or 
projects will not have any impact on any of the QIs/SCIs of the identified European sites within 
the ZoI.  

In the review of the projects within the area, that could potentially result in additional or in 
combination effects, the mitigation measure proposed for the maintaining of water quality and 
habitats are deemed to be robust to prevent cumulative impacts. Similarly, no avian or 
terrestrial species were identified to be ask risk from collision or disturbance and no important 
migrating or flyaway populations were found. Therefore, no potential for in-combination effects 
on these SCIs. 
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9.0 CONCLUSION  

This NIS has been prepared in accordance with best practice and scientific advice and following 
all relevant guidance. The function of this report is to assist the competent authority with 
undertaking an Appropriate Assessment in accordance with the Habitats Directive, Part XAB of 
the Planning and Development Act 2000 and case law. 

The assessment considers whether the Proposed Development, alone or in-combination with 
other projects or plans, will result in adverse effects on the integrity of Lough Dahybaun SAC, 
River Moy SAC, Owenduff/Nephin Complex SAC, Owenduff/Nephin Complex SPA, Lough Conn 
and Lough Cullin SPA, Killala Bay/Moy Estuary SPA and the Blacksod Bay/Broad Haven SPA.  

In the absence of mitigation, the potential risks to the Lough Dahybaun SAC, River Moy SAC, 
Owenduff/Nephin Complex SAC, Owenduff/Nephin Complex SPA, Lough Conn and Lough 
Cullin SPA, Killala Bay/Moy Estuary and the Blacksod Bay/Broad Haven SPA is a potential 
degradation of habitat quality from the release of suspended solids, pollutants and/or the 
disturbance to Annex species as a result of construction, operational and decommissioning 
works. 

Following an analysis and evaluation of the relevant information and in light of best scientific 
knowledge, in particular, the nature of the Proposed Development, characteristics of the 
qualifying and special conservation interests, the potential link between the Proposed 
Development, the identified European sites within the ZoI, and the mitigations measures to be 
implemented, it can be concluded that no significant adverse effects are anticipated alone or in-
combination with any other plans or projects on the following European sites: Lough Dahybaun 
SAC,  River Moy SAC, Owenduff/Nephin Complex SAC, Owenduff/Nephin Complex SPA, Lough 
Conn and Lough Cullin SPA, Killala Bay/Moy Estuary SPA and Blacksod Bay/ Broad Haven SPA. 
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Appendix 1 – Appropriate Assessment Screening Report
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Appendix 2 – Collision Risk Model Results
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Appendix 3 - CEMP 
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�O�R�F�D�W�H�G�� �P�D�L�Q�O�\�� �L�Q�� �W�K�H�� �,�U�L�V�K�� �P�L�G�O�D�Q�G�V���� �2�Z�H�Q�L�Q�Q�\�� �%�R�J�� �L�V�� �O�R�F�D�W�H�G�� �L�Q�� �Q�R�U�W�K�� �&�R�X�Q�W�\�� �0�D�\�R���� �7�K�H��
�D�V�V�R�F�L�D�W�H�G�� �O�D�Q�G�V�� �F�R�P�S�U�L�V�H���S�U�L�P�D�U�L�O�\�� �R�I�� �F�X�W�D�Z�D�\�� �E�R�J���� �S�D�U�W�O�\�� �G�H�Y�H�O�R�S�H�G�� �E�R�J���� �\�D�U�G�V���� �U�D�L�O�Z�D�\��
�O�L�Q�H�V�� �D�Q�G�� �D�U�H�D�V�� �R�I�� �X�S�O�D�Q�G�� �D�Q�G�� �X�Q�G�H�Y�H�O�R�S�H�G�� �E�R�J���� �7�K�H�� �2�Z�H�Q�L�Q�Q�\�� �%�R�J�� �I�R�U�P�V�� �S�D�U�W�� �R�I�� �W�K�H��
�ç�2�Z�H�Q�L�Q�Q�\���*�U�R�X�S�è���Z�K�L�F�K���L�Q�F�O�X�G�H�V���%�D�Q�J�R�U�����%�D�O�O�\�F�U�R�\���D�Q�G���/�R�X�J�K�Q�D�K�H�O�O�\���%�R�J�V�����R�I�W�H�Q���U�H�I�H�U�U�H�G��
�W�R�� �D�V�� �W�K�H�� �%�D�Q�J�R�U�� �%�R�J�V������ �7�K�H�V�H�� �E�R�J�V�� �D�U�H�� �O�R�F�D�W�H�G�� �I�X�U�W�K�H�U�� �Z�H�V�W�� �R�I�� �2�Z�H�Q�L�Q�Q�\�� �%�R�J�� �K�H�D�G�L�Q�J��
�W�R�Z�D�U�G�V�� �W�K�H�� �0�D�\�R�� �F�R�D�V�W�O�L�Q�H���� �7�K�H�� �ç�2�Z�H�Q�L�Q�Q�\�� �*�U�R�X�S�è�� �H�Q�F�R�P�S�D�V�V�H�V�� �D�� �W�R�W�D�O�� �R�I�� ������������ �+�D�� �R�I��
�Z�K�L�F�K�� ������������ �+�D�� �F�R�P�S�U�L�V�H�� �2�Z�H�Q�L�Q�Q�\�� �%�R�J���� �$�S�S�H�Q�G�L�[�� �������� �'�U�D�Z�L�Q�J�� �1�R���� ���������������������� �R�I�� �W�K�H��
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�%�R�U�G�� �Q�D�� �0�µ�Q�D�� �3�R�Z�H�U�J�H�Q�� �/�W�G���� �F�X�U�U�H�Q�W�O�\�� �P�D�Q�D�J�H�� �D�Q�G�� �R�S�H�U�D�W�H�� �D�� �S�R�U�W�I�R�O�L�R�� �R�I�� �W�K�H�U�P�D�O�� �D�Q�G��
�U�H�Q�H�Z�D�E�O�H�� �D�V�V�H�W�V�� �W�K�D�W�� �V�X�S�S�O�\�� �H�Q�H�U�J�\�� �W�R�� �W�K�H�� �1�D�W�L�R�Q�D�O�� �*�U�L�G���� �7�K�H�V�H�� �D�V�V�H�W�V�� �L�Q�F�O�X�G�H���� �(�G�H�Q�G�H�U�U�\��
�3�R�Z�H�U�� �3�O�D�Q�W���� �D�� �S�H�D�W���E�L�R�P�D�V�V�� �J�H�Q�H�U�D�W�L�Q�J�� �X�Q�L�W���� �&�X�V�K�D�O�L�Q�J�� �S�H�D�N�L�Q�J�� �S�O�D�Q�W���� �W�K�H�� �'�U�H�K�L�G�� �O�D�Q�G�I�L�O�O�� �J�D�V��
�I�D�F�L�O�L�W�\���� �%�H�O�O�D�F�R�U�L�F�N�� �:�L�Q�G�� �)�D�U�P���� �%�U�X�F�N�D�Q�D�� �:�L�Q�G�� �)�D�U�P�� �V�L�W�X�D�W�H�G�� �R�Q�� �W�K�H�� �E�R�U�G�H�U�V�� �R�I�� �F�R�X�Q�W�L�H�V��
�7�L�S�S�H�U�D�U�\�����.�L�O�N�H�Q�Q�\���D�Q�G���/�D�R�L�V�����0�R�X�Q�W�O�X�F�D�V���Z�L�Q�G���I�D�U�P���L�Q���&�R�����2�I�I�D�O�\���D�Q�G���2�Z�H�Q�L�Q�Q�\���:�L�Q�G���)�D�U�P��
�3�K�D�V�H������ ���D���M�R�L�Q�W���Y�H�Q�W�X�U�H���Z�L�W�K���(�6�%�����F�R�P�P�L�V�V�L�R�Q�H�G���L�Q�������������� �&�O�R�Q�F�U�H�H�Q���:�L�Q�G���)�D�U�P���L�Q���&�R�X�Q�W�\��
�2�I�I�D�O�\���� �D�Q�G���2�Z�H�Q�L�Q�Q�\�� �3�K�D�V�H�� �����L�Q�� �&�R�X�Q�W�\�� �0�D�\�R�� �K�D�Y�H�� �U�H�F�H�Q�W�O�\�� �F�R�P�S�O�H�W�H�G�� �F�R�Q�V�W�U�X�F�W�L�R�Q���� �,�Q��
�D�G�G�L�W�L�R�Q���� �7�L�P�D�K�R�H�� �1�R�U�W�K�� �V�R�O�D�U�� �I�D�U�P�� �O�R�F�D�W�H�G�� �L�Q�� �&�R���� �.�L�O�G�D�U�H�� �F�R�P�P�H�Q�F�H�G�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �L�Q�� ������������
�'�H�U�U�L�Q�O�R�X�J�K�� �:�L�Q�G�� �)�D�U�P�� �L�Q�� �&�R�X�Q�W�\�� �2�I�I�D�O�\�� �Z�D�V�� �J�U�D�Q�W�H�G�� �S�O�D�Q�Q�L�Q�J�� �S�H�U�P�L�V�V�L�R�Q�� �L�Q�� ���������� �D�Q�G��
�F�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N�V���F�R�P�P�H�Q�F�H�G���L�Q����������������

�7�K�H���2�Z�H�Q�L�Q�Q�\���%�R�J���L�O�O�X�V�W�U�D�W�H�G���L�Q���'�U�D�Z�L�Q�J���1�R���������������������������L�V���V�L�W�X�D�W�H�G���D�S�S�U�R�[�L�P�D�W�H�O�\�������N�P��
�Z�H�V�W���R�I���&�U�R�V�V�P�R�O�L�Q�D���������N�P���H�D�V�W���R�I���%�D�Q�J�R�U���(�U�U�L�V�����D�Q�G���M�X�V�W���Q�R�U�W�K���R�I���W�K�H���1�������1�D�W�L�R�Q�D�O���5�R�D�G����
�7�K�H���F�O�R�V�H�V�W���V�H�W�W�O�H�P�H�Q�W���W�R���W�K�H���V�L�W�H���L�V���%�H�O�O�D�F�R�U�L�F�N���Y�L�O�O�D�J�H���Z�K�L�F�K���L�V���O�R�F�D�W�H�G���D�S�S�U�R�[�L�P�D�W�H�O�\�����N�P��
�V�R�X�W�K�Z�H�V�W���R�I���W�K�H���S�U�R�S�R�V�H�G���G�H�Y�H�O�R�S�P�H�Q�W���H�[�W�H�Q�W�����7�K�H���O�D�Q�G���V�X�U�U�R�X�Q�G�L�Q�J���W�K�H���2�Z�H�Q�L�Q�Q�\���%�R�J��
�L�V���U�H�O�D�W�L�Y�H�O�\���V�S�D�U�V�H�O�\���S�R�S�X�O�D�W�H�G�����7�K�H�U�H���D�U�H���V�H�Y�H�U�D�O���V�H�Q�V�L�W�L�Y�H���U�H�F�H�S�W�R�U�V���O�R�F�D�W�H�G���Z�L�W�K�L�Q�����N�P��
�R�I���W�K�H���U�H�G�O�L�Q�H���E�R�X�Q�G�D�U�\���L�Q�F�O�X�G�L�Q�J���U�H�V�L�G�H�Q�W�L�D�O���D�Q�G���F�R�P�P�H�U�F�L�D�O���S�U�R�S�H�U�W�L�H�V�����6�S�H�F�L�D�O���3�U�R�W�H�F�W�H�G��
�$�U�H�D�V�����6�3�$�������6�S�H�F�L�D�O���$�U�H�D�V���R�I���&�R�Q�V�H�U�Y�D�W�L�R�Q�����6�$�&�������1�D�W�X�U�D�O���+�H�U�L�W�D�J�H���$�U�H�D�V�����1�+�$�������S�U�R�S�R�V�H�G��
�1�D�W�L�R�Q�D�O�� �+�H�U�L�W�D�J�H�� �$�U�H�D�V�� ���S�1�+�$���� �D�Q�G�� �U�H�F�R�U�G�H�G�� �D�U�F�K�L�W�H�F�W�X�U�D�O�� �K�H�U�L�W�D�J�H�� �V�L�W�H�V���� �7�K�H�� �F�O�R�V�H�V�W��
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�H�T�X�L�S�P�H�Q�W���D�Q�G���D���Z�D�V�W�H�Z�D�W�H�U���K�R�O�G�L�Q�J���W�D�Q�N������

�x�� �$�O�O���D�V�V�R�F�L�D�W�H�G���X�Q�G�H�U�J�U�R�X�Q�G���H�O�H�F�W�U�L�F�D�O���D�Q�G���F�R�P�P�X�Q�L�F�D�W�L�R�Q�V���F�D�E�O�L�Q�J���F�R�Q�Q�H�F�W�L�Q�J���W�K�H���Z�L�Q�G��
�W�X�U�E�L�Q�H�V���W�R���W�K�H���S�U�R�S�R�V�H�G���V�X�E�V�W�D�W�L�R�Q����
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�x�� �$�O�O�� �Z�R�U�N�V�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �W�K�H�� �F�R�Q�Q�H�F�W�L�R�Q�� �R�I�� �W�K�H�� �S�U�R�S�R�V�H�G�� �Z�L�Q�G�� �I�D�U�P�� �W�R�� �W�K�H�� �Q�D�W�L�R�Q�D�O��
�H�O�H�F�W�U�L�F�L�W�\���J�U�L�G�����L�Q�F�O�X�G�L�Q�J���D���������N�9���X�Q�G�H�U�J�U�R�X�Q�G���H�O�H�F�W�U�L�F�D�O���F�D�E�O�H���I�U�R�P���W�K�H���S�U�R�S�R�V�H�G���R�Q��
�V�L�W�H���H�O�H�F�W�U�L�F�D�O���V�X�E���V�W�D�W�L�R�Q���W�R���W�K�H���H�[�L�V�W�L�Q�J���V�X�E���V�W�D�W�L�R�Q���D�W���%�H�O�O�D�F�R�U�L�F�N����

�x�� �$�O�O���U�H�O�D�W�H�G���V�L�W�H���Z�R�U�N�V���D�Q�G���D�Q�F�L�O�O�D�U�\���G�H�Y�H�O�R�S�P�H�Q�W���L�Q�F�O�X�G�L�Q�J�����E�X�W���Q�R�W���O�L�P�L�W�H�G���W�R������
�R�� �(�D�U�W�K�Z�R�U�N�V����
�R�� �3�H�D�W���P�D�Q�D�J�H�P�H�Q�W���Z�R�U�N�V����
�R�� �6�L�W�H���V�H�F�X�U�L�W�\����
�R�� �*�U�R�X�Q�G�Z�D�W�H�U���D�Q�G���V�X�U�I�D�F�H���Z�D�W�H�U���P�D�Q�D�J�H�P�H�Q�W����
�R�� �2�Y�H�U�E�X�U�G�H�Q�����V�R�L�O�V���S�H�D�W�����V�W�R�U�D�J�H���D�Q�G���P�D�Q�D�J�H�P�H�Q�W�����D�Q�G��
�R�� �6�L�W�H���U�H�L�Q�V�W�D�W�H�P�H�Q�W�����O�D�Q�G�V�F�D�S�L�Q�J���D�Q�G���H�U�R�V�L�R�Q���F�R�Q�W�U�R�O����

�x�� �$�� �������\�H�D�U�� �S�O�D�Q�Q�L�Q�J�� �S�H�U�P�L�V�V�L�R�Q�� �D�Q�G�� �������\�H�D�U�� �R�S�H�U�D�W�L�R�Q�D�O�� �O�L�I�H�� �I�U�R�P�� �W�K�H�� �G�D�W�H�� �R�I��
�F�R�P�P�L�V�V�L�R�Q�L�Q�J���R�I���W�K�H���H�Q�W�L�U�H���Z�L�Q�G���I�D�U�P����

�7�K�H���S�U�R�S�R�V�H�G���G�H�Y�H�O�R�S�P�H�Q�W���O�D�\�R�X�W���L�V���V�K�R�Z�Q���L�Q���$�S�S�H�Q�G�L�[���������� �'�U�D�Z�L�Q�J���1�R�������������������������� �Z�K�L�F�K��
�V�K�R�Z�V���W�K�H���S�U�R�S�R�V�H�G���G�H�Y�H�O�R�S�P�H�Q�W���E�R�X�Q�G�D�U�\���L�Q�F�O�X�G�L�Q�J���W�K�H���S�U�R�S�R�V�H�G���W�X�U�E�L�Q�H���O�R�F�D�W�L�R�Q�V���D�Q�G���J�U�L�G��
�F�R�Q�Q�H�F�W�L�R�Q���U�R�X�W�H�����$�O�O���H�O�H�P�H�Q�W�V���R�I���W�K�H���S�U�R�S�R�V�H�G���S�U�R�M�H�F�W���D�V���O�L�V�W�H�G���D�E�R�Y�H�����L�Q�F�O�X�G�L�Q�J���J�U�L�G���F�R�Q�Q�H�F�W�L�R�Q��
�D�Q�G���D�Q�\���Z�R�U�N�V���U�H�T�X�L�U�H�G���R�Q���S�X�E�O�L�F���U�R�D�G�V���W�R���D�F�F�R�P�P�R�G�D�W�H���W�X�U�E�L�Q�H���G�H�O�L�Y�H�U�\�����K�D�Y�H���E�H�H�Q���F�R�Q�V�L�G�H�U�H�G��
�D�Q�G���D�U�H���D�G�G�U�H�V�V�H�G���L�Q���G�H�W�D�L�O���D�V���S�D�U�W���R�I���W�K�H���(�,�$�5����

�������� �6�&�2�3�(���2�)���7�+�,�6���&�(�0�3��

�7�K�L�V���&�(�0�3���D�G�G�U�H�V�V�H�V���D�O�O���U�H�O�H�Y�D�Q�W���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���D�V�S�H�F�W�V���R�I���W�K�H���P�D�Q�D�J�H�P�H�Q�W���R�I���V�L�W�H���S�U�H�S�D�U�D�W�L�R�Q��
�D�Q�G���F�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N���Z�L�W�K�L�Q���W�K�H���S�U�R�S�R�V�H�G���G�H�Y�H�O�R�S�P�H�Q�W���Z�R�U�N�V���D�U�H�D���D�V���V�H�W���R�X�W���L�Q���6�H�F�W�L�R�Q������������
�7�K�H���V�F�R�S�H���R�I���W�K�L�V���&�(�0�3���L�Q�F�O�X�G�H�V����

�x�� �$�O�O���F�R�Q�V�W�U�X�F�W�L�R�Q���H�O�H�P�H�Q�W�V���R�I���W�K�H���S�U�R�S�R�V�H�G���G�H�Y�H�O�R�S�P�H�Q�W����
�x�� �7�K�H���G�H�F�R�P�P�L�V�V�L�R�Q�L�Q�J���D�Q�G���D�S�S�U�R�S�U�L�D�W�H���G�L�V�S�R�V�D�O���R�I���W�K�H���H�[�L�V�W�L�Q�J���������%�H�O�O�D�F�R�U�L�F�N���:�L�Q�G���)�D�U�P��

�Z�L�Q�G���W�X�U�E�L�Q�H�V����
�x�� �7�K�H�� �S�U�R�S�R�V�H�G�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �D�Q�G�� �P�D�Q�D�J�H�P�H�Q�W�� �R�I�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �F�R�Q�W�U�R�O�V�� �D�Q�G��

�P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���G�X�U�L�Q�J���H�D�F�K���S�K�D�V�H���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N�V�����D�Q�G��
�x�� �$���G�R�F�X�P�H�Q�W�H�G���S�U�R�F�H�V�V���W�R���H�Q�V�X�U�H���P�H�D�V�X�U�H�V���L�G�H�Q�W�L�I�L�H�G���W�K�U�R�X�J�K���W�K�H���S�O�D�Q�Q�L�Q�J���S�K�D�V�H���R�I���W�K�H��

�S�U�R�S�R�V�H�G���G�H�Y�H�O�R�S�P�H�Q�W���Z�L�O�O���E�H���D�S�S�O�L�H�G���L�Q���S�U�D�F�W�L�F�H����

�7�K�L�V���&�(�0�3���F�R�Q�W�D�L�Q�V����

�x�� �$�� �V�W�D�W�H�P�H�Q�W�� �R�I�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �D�L�P�V�� �D�Q�G�� �S�R�O�L�F�\�� �R�E�M�H�F�W�L�Y�H�V�� �R�I�� �W�K�H�� �S�U�R�S�R�V�H�G��
�G�H�Y�H�O�R�S�P�H�Q�W����

�x�� �5�R�O�H�V���D�Q�G���U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V���R�I���N�H�\���L�Q�G�L�Y�L�G�X�D�O�V����
�x�� �(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���P�D�Q�D�J�H�P�H�Q�W���D�Q�G���U�H�S�R�U�W�L�Q�J���V�W�U�X�F�W�X�U�H����
�x�� �6�L�W�H���P�D�Q�D�J�H�P�H�Q�W���D�Q�G���F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�\���G�H�W�D�L�O�V����
�x�� �(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V����
�x�� �(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���D�Z�D�U�H�Q�H�V�V���W�U�D�L�Q�L�Q�J���S�U�R�J�U�D�P�P�H�V����
�x�� �(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���P�R�Q�L�W�R�U�L�Q�J���S�U�R�J�U�D�P�P�H�V���D�Q�G���U�H�T�X�L�U�H�P�H�Q�W�V����
�x�� �,�Q�V�S�H�F�W�L�R�Q���D�Q�G���D�X�G�L�W�L�Q�J���S�U�R�J�U�D�P�P�H�V�����D�Q�G��
�x�� �(�P�H�U�J�H�Q�F�\���U�H�V�S�R�Q�V�H���S�O�D�Q�V���D�Q�G���S�U�R�F�H�G�X�U�H�V���I�R�U���D�Q�\���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���L�Q�F�L�G�H�Q�W�V����

�7�K�L�V���&�(�0�3���V�K�R�X�O�G���E�H���U�H�D�G���L�Q���F�R�Q�M�X�Q�F�W�L�R�Q���Z�L�W�K���W�K�H���(�,�$�5�����1�,�6���D�Q�G���V�X�S�S�R�U�W�L�Q�J���G�R�F�X�P�H�Q�W�D�W�L�R�Q�����,�Q��
�W�K�H�� �X�Q�O�L�N�H�O�\�� �H�Y�H�Q�W�� �R�I�� �D�Q�\�� �F�R�Q�W�U�D�G�L�F�W�L�R�Q�� �E�H�W�Z�H�H�Q�� �W�K�L�V�� �&�(�0�3�� �D�Q�G�� �W�K�H�� �(�,�$�5���1�,�6���� �W�K�H�� �(�,�$�5���1�,�6��
�V�K�D�O�O���W�D�N�H���S�U�H�F�H�G�H�Q�F�H����

�������� �,�0�3�/�(�0�(�1�7�$�7�,�2�1���2�)���7�+�(���&�(�0�3��

�.�H�\���W�R���W�K�H���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I���W�K�L�V���&�(�0�3���L�V���W�K�H���G�H�O�H�J�D�W�L�R�Q���R�I���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���I�R�U���W�K�H���&�(�0�3���W�R���W�K�H��
�&�R�Q�V�W�U�X�F�W�L�R�Q�� �(�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �0�D�Q�D�J�H�U���6�D�I�H�W�\���� �+�H�D�O�W�K���� �(�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �D�Q�G�� �4�X�D�O�L�W�\�� ���6�+�(�4����
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�2�I�I�L�F�H�U���� �R�U�� �R�W�K�H�U�� �V�X�L�W�D�E�O�\�� �T�X�D�O�L�I�L�H�G�� �D�S�S�R�L�Q�W�H�G�� �S�H�U�V�R�Q�� �R�Q�� �E�H�K�D�O�I�� �R�I�� �W�K�H�� �&�R�Q�W�U�D�F�W�R�U���� �Z�K�R�� �Z�L�O�O��
�U�H�J�X�O�D�U�O�\���O�L�D�L�V�H���Z�L�W�K���D�Q�G���X�S�G�D�W�H���W�K�H���'�H�Y�H�O�R�S�H�U���R�Q���D�O�O���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���L�V�V�X�H�V���U�H�O�D�W�L�Q�J���W�R���W�K�H���S�U�R�M�H�F�W��
�G�X�U�L�Q�J�� �W�K�H�� �F�R�Q�V�W�U�X�F�W�L�R�Q���S�K�D�V�H�����$�V�� �S�D�U�W���R�I�� �W�K�H���D�S�S�R�L�Q�W�P�H�Q�W�� �R�I�� �D�� �&�R�Q�W�U�D�F�W�R�U���D�Q�G���D�J�U�H�H�P�H�Q�W���R�I��
�&�R�Q�W�U�D�F�W�V���� �W�K�H�� �'�H�Y�H�O�R�S�H�U�� �Z�L�O�O�� �G�H�W�H�U�P�L�Q�H�� �W�K�H�� �O�L�Q�H�V�� �R�I�� �F�R�P�P�X�Q�L�F�D�W�L�R�Q�� �I�R�U�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O��
�F�R�P�S�O�L�D�Q�F�H���Z�L�W�K���W�K�H���O�R�F�D�O���D�X�W�K�R�U�L�W�L�H�V���D�Q�G���U�H�O�H�Y�D�Q�W���V�W�D�N�H�K�R�O�G�H�U�V����

�,�Q�� �W�H�U�P�V�� �R�I�� �R�Y�H�U�D�O�O�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�\���� �H�Y�H�U�\�R�Q�H�� �R�Q���V�L�W�H���L�V�� �U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U�� �H�Q�V�X�U�L�Q�J��
�W�K�D�W���W�K�H�L�U���D�F�W�L�R�Q�V���F�R�Q�V�W�L�W�X�W�H���J�R�R�G���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���S�U�D�F�W�L�F�H���D�Q�G���Z�L�O�O���E�H���S�U�R�Y�L�G�H�G���Z�L�W�K���V�L�W�H���V�S�H�F�L�I�L�F��
�L�Q�I�R�U�P�D�W�L�R�Q���W�R�� �H�Q�V�X�U�H�� �F�R�P�S�O�L�D�Q�F�H�� �D�V���S�D�U�W���R�I�� �W�K�H�� �V�L�W�H���L�Q�G�X�F�W�L�R�Q�����$�O�O���V�L�W�H���S�H�U�V�R�Q�Q�H�O���W�D�V�N�H�G���Z�L�W�K��
�D�G�K�H�U�L�Q�J�� �W�R�� �E�H�V�W�� �S�U�D�F�W�L�F�H�� �D�Q�G�� �H�Q�F�R�X�U�D�J�H�G�� �W�R�� �S�U�R�Y�L�G�H�� �I�H�H�G�E�D�F�N�� �D�Q�G�� �V�X�J�J�H�V�W�L�R�Q�V�� �I�R�U��
�L�P�S�U�R�Y�H�P�H�Q�W�V�����$�O�O���V�L�W�H���S�H�U�V�R�Q�Q�H�O���D�U�H���D�O�V�R���U�H�T�X�L�U�H�G���W�R���H�Q�V�X�U�H���F�R�P�S�O�L�D�Q�F�H���Z�L�W�K���W�K�H���U�H�T�X�L�U�H�P�H�Q�W�V��
�R�I���W�K�L�V���&�(�0�3���D�Q�G���V�X�E�V�H�T�X�H�Q�W���U�H�Y�L�V�L�R�Q�V���W�K�H�U�H�R�I����

�������� �$�,�0�6���$�1�'���2�%�-�(�&�7�,�9�(�6��

�7�K�H���N�H�\���S�U�R�M�H�F�W���D�L�P�V���D�U�H����

�x�� �7�R���H�Q�V�X�U�H���W�K�H���S�U�R�M�H�F�W���L�V���X�Q�G�H�U�W�D�N�H�Q���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���E�H�V�W���S�U�D�F�W�L�F�H���J�X�L�G�D�Q�F�H���I�R�U���W�K�H��
�P�D�Q�D�J�H�P�H�Q�W���R�I���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W���G�X�U�L�Q�J���F�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N�V����

�x�� �7�R���H�Q�V�X�U�H���W�K�D�W���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���W�R���S�U�R�W�H�F�W���G�H�V�L�J�Q�D�W�H�G���V�L�W�H�V���D�V���V�H�W���R�X�W���L�Q���W�K�H���1�,�6���D�U�H��
�S�X�W���L�Q���S�O�D�F�H����

�x�� �7�R���H�Q�V�X�U�H���W�K�D�W���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���W�R���S�U�R�W�H�F�W���D�O�O���D�V�S�H�F�W�V���R�I���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W���D�V���V�H�W���R�X�W��
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�7�R�� �H�Q�V�X�U�H�� �W�K�D�W�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �D�Z�D�U�H�Q�H�V�V�� �D�Q�G�� �F�R�P�S�O�L�D�Q�F�H�� �L�V�� �F�R�P�P�X�Q�L�F�D�W�H�G�� �H�I�I�H�F�W�L�Y�H�O�\�� �D�W�� �W�K�H��
�V�W�D�U�W���D�Q�G���W�K�U�R�X�J�K�R�X�W���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N�V�����W�K�L�V���&�(�0�3���D�Q�G���L�W�V���F�R�Q�W�H�Q�W�V���Z�L�O�O���E�H���F�R�P�P�X�Q�L�F�D�W�H�G��
�W�R�� �D�O�O�� �V�L�W�H�� �S�H�U�V�R�Q�Q�H�O���� �L�Q�F�O�X�G�L�Q�J�� �P�D�Q�D�J�H�P�H�Q�W�� �V�W�D�I�I���� �R�S�H�U�D�W�L�Y�H�V�� �D�Q�G�� �V�X�E���F�R�Q�W�U�D�F�W�R�U�V���� �7�K�H�� �N�H�\��
�H�O�H�P�H�Q�W�V�� �R�I�� �W�K�L�V�� �&�(�0�3�� �Z�L�O�O�� �I�R�U�P�� �S�D�U�W�� �R�I�� �W�K�H�� �V�L�W�H�� �L�Q�G�X�F�W�L�R�Q�� �Z�K�L�F�K�� �Z�L�O�O�� �E�H�� �P�D�Q�G�D�W�R�U�\�� �I�R�U�� �D�O�O��
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�(�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �W�R�R�O�E�R�[�� �W�D�O�N�V�� �Z�L�O�O�� �E�H�� �S�U�R�Y�L�G�H�G�� �W�R�� �D�O�O�� �V�L�W�H�� �S�H�U�V�R�Q�Q�H�O�� �D�Q�G�� �V�X�E���F�R�Q�V�X�O�W�D�Q�W�V�� �R�Q�� �D��
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�7�K�H�� �S�U�R�S�R�V�H�G�� �Z�L�Q�G�� �I�D�U�P�� �V�L�W�H�� �L�V�� �L�Q�� �Q�R�U�W�K�� �&�R�X�Q�W�\�� �0�D�\�R�� �D�Q�G�� �L�W�V�� �O�D�Q�G�V�� �F�R�P�S�U�L�V�H���S�U�L�P�D�U�L�O�\�� �R�I��
�F�X�W�D�Z�D�\�� �E�R�J���� �S�D�U�W�O�\�� �G�H�Y�H�O�R�S�H�G�� �E�R�J���� �\�D�U�G�V���� �U�D�L�O�Z�D�\�� �O�L�Q�H�V�� �D�Q�G�� �D�U�H�D�V�� �R�I�� �X�S�O�D�Q�G�� �D�Q�G��
�X�Q�G�H�Y�H�O�R�S�H�G���E�R�J�����7�K�H���S�U�R�S�R�V�H�G���Z�L�Q�G���I�D�U�P���V�L�W�H���L�V���D�S�S�U�R�[�L�P�D�W�H�O�\���������N�P���O�R�Q�J���L�Q���W�K�H���Q�R�U�W�K���V�R�X�W�K��
�G�L�U�H�F�W�L�R�Q�� �D�Q�G�� �L�V�� �D�S�S�U�R�[�L�P�D�W�H�O�\�� �������N�P�� �Z�L�G�H�� �L�Q�� �W�K�H�� �H�D�V�W���Z�H�V�W�� �G�L�U�H�F�W�L�R�Q�� �D�W�� �L�W�V�� �Z�L�G�H�V�W�� �S�R�L�Q�W���� �$�V��
�P�H�Q�W�L�R�Q�H�G�� �H�O�V�H�Z�K�H�U�H���� �%�H�O�O�D�F�R�U�L�F�N�� �Y�L�O�O�D�J�H�� �L�V�� �W�K�H�� �F�O�R�V�H�V�W�� �V�H�W�W�O�H�P�H�Q�W�� �W�R�� �W�K�H�� �V�L�W�H���� �V�L�W�X�D�W�H�G��
�D�S�S�U�R�[�L�P�D�W�H�O�\�����N�P�� �I�U�R�P�� �W�K�H���V�R�X�W�K�Z�H�V�W�H�U�Q���H�[�W�H�Q�W�V���R�I���W�K�H���S�U�R�S�R�V�H�G���G�H�Y�H�O�R�S�P�H�Q�W�����7�R���W�K�H��
�H�D�V�W�� �R�I�� �W�K�H�� �V�L�W�H�� �D�� �O�R�F�D�O�� �U�R�D�G�� ���/������������ �U�X�Q�V�� �Q�R�U�W�K�Z�D�U�G�V�� �I�U�R�P�� �W�K�H�� �1������ �W�R�� �W�K�H�� �W�R�Z�Q�O�D�Q�G�V�� �R�I��
�6�K�D�Q�Y�R�O�D�K�D�Q�� �D�Q�G�� �)�R�U�P�R�\�O�H���� �2�W�K�H�U�� �W�R�Z�Q�O�D�Q�G�V�� �Z�L�W�K�L�Q�� �W�K�H���S�U�R�S�R�V�H�G�� �Z�L�Q�G�� �I�D�U�P�� �V�L�W�H�� �D�U�H��
�/�D�J�K�W�D�Q�Y�D�F�N���� �&�U�R�D�J�K�D�X�Q�� ���D�O�V�R�� �N�Q�R�Z�Q�� �D�V�� �&�U�R�D�J�K�D�X�Q�� �:�H�V�W������ �0�R�Q�H�\�Q�L�H�U�D�Q���� �&�R�U�Y�R�G�H�U�U�\����
�'�R�R�O�H�H�J���0�R�U�H���D�Q�G���6�K�D�Q�Y�R�G�L�Q�Q�D�X�Q�����&�R�����0�D�\�R�����7�K�H���5�L�Y�H�U���2�Z�H�Q�P�R�U�H���L�V���O�R�F�D�W�H�G���D�S�S�U�R�[�L�P�D�W�H�O�\��
�������P���W�R���W�K�H���Z�H�V�W���R�I���W�K�H���S�U�R�S�R�V�H�G���Z�L�Q�G���I�D�U�P���V�L�W�H���D�W���L�W�V���Q�H�D�U�H�V�W���S�R�L�Q�W����

�7�K�H�� �S�U�R�S�R�V�H�G�� �J�U�L�G�� �F�R�Q�Q�H�F�W�L�R�Q�� �Z�L�O�O�� �E�H�� �F�R�Q�Q�H�F�W�H�G�� �W�R�� �W�K�H�� �Q�D�W�L�R�Q�D�O�� �J�U�L�G�� �D�W�� �W�K�H�� �H�[�L�V�W�L�Q�J�� �������N�9��
�%�H�O�O�D�F�R�U�L�F�N���V�X�E�V�W�D�W�L�R�Q���Y�L�D���X�Q�G�H�U�J�U�R�X�Q�G���P�H�G�L�X�P���Y�R�O�W�D�J�H�����0�9�����F�D�E�O�H�V���D�Q�G���Z�L�O�O���H�[�S�R�U�W���S�R�Z�H�U���Y�L�D��
�W�K�H���H�[�L�V�W�L�Q�J�����������N�9���R�Y�H�U�K�H�D�G���O�L�Q�H���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���I�U�R�P���%�H�O�O�D�F�R�U�L�F�N���V�X�E�V�W�D�W�L�R�Q����

�,�W�� �L�V�� �S�U�R�S�R�V�H�G�� �W�R�� �F�R�Q�V�W�U�X�F�W�� �R�Q�H�� �������� �N�9�� �V�X�E�V�W�D�W�L�R�Q�� �F�R�P�S�R�X�Q�G�� �Z�L�W�K�L�Q�� �W�K�H�� �V�L�W�H�� �W�R�� �K�R�X�V�H�� �W�K�H��
�7�U�D�Q�V�P�L�V�V�L�R�Q�� �6�\�V�W�H�P�� �2�S�H�U�D�W�R�U�� ���7�6�2���� �V�X�E�V�W�D�W�L�R�Q�� �D�Q�G�� �W�K�H�� �,�Q�G�H�S�H�Q�G�H�Q�W�� �3�R�Z�H�U�� �3�U�R�G�X�F�H�U�� ���,�3�3����
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�R�E�W�D�L�Q�H�G���I�U�R�P���W�K�H���*�H�R�O�R�J�\���R�I���1�R�U�W�K���0�D�\�R�����6�K�H�H�W���1�R���������������������������������D�Q�G���D�F�F�R�P�S�D�Q�\�L�Q�J���E�R�R�N�O�H�W��
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�7�K�H�� �S�U�R�S�R�V�H�G�� �V�L�W�H�� �L�V�� �X�Q�G�H�U�O�D�L�Q�� �E�\�� �W�K�H�� �'�R�Z�Q�S�D�W�U�L�F�N�� �)�R�U�P�D�W�L�R�Q�� �Z�K�L�F�K�� �L�V�� �F�R�P�S�U�L�V�H�G�� �R�I��
�&�D�U�E�R�Q�L�I�H�U�R�X�V�� �F�U�R�V�V���E�H�G�G�H�G�� �V�D�Q�G�V�W�R�Q�H�� �D�Q�G�� �V�L�O�W�V�W�R�Q�H���� �7�K�H�� �X�Q�G�H�U�O�\�L�Q�J�� �E�H�G�U�R�F�N�� �J�H�R�O�R�J�\�� �L�V��
�F�R�P�S�R�V�H�G���R�I���D�� �V�H�T�X�H�Q�F�H���R�I�� �L�Q�W�H�U�E�H�G�G�H�G���U�R�F�N�� �W�\�S�H�V���F�R�P�S�U�L�V�L�Q�J���Q�H�D�U�� �V�K�R�U�H���P�D�U�L�Q�H���P�X�G�V�W�R�Q�H�V��
�D�Q�G�� �V�L�O�W�V�W�R�Q�H�V���� �D�O�O�X�Y�L�D�O�� �D�Q�G�� �G�H�O�W�D�L�F�� �V�D�Q�G�V�W�R�Q�H�V�� �D�Q�G�� �V�L�O�W�V�W�R�Q�H�V���� �D�Q�G�� �I�X�O�O�\�� �P�D�U�L�Q�H�� �E�L�R�F�O�D�V�W�L�F��
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�1�R�� �V�L�J�Q�L�I�L�F�D�Q�W�� �J�U�R�X�Q�G�Z�D�W�H�U�� �U�H�V�R�X�U�F�H�V�� �D�U�H�� �S�U�H�V�H�Q�W�� �D�W�� �W�K�H�� �V�L�W�H���� �D�O�W�K�R�X�J�K�� �O�R�F�D�O�L�V�H�G�� �S�H�U�F�K�H�G��
�J�U�R�X�Q�G�Z�D�W�H�U�� �P�D�\�� �E�H�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �D�U�H�D�V�� �R�I�� �J�U�D�Q�X�O�D�U�� �R�Y�H�U�E�X�U�G�H�Q���� �1�R�� �V�L�J�Q�L�I�L�F�D�Q�W�� �J�H�R�O�R�J�L�F�D�O��
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�G�L�V�F�U�H�W�H�� �D�U�H�D�V�� �R�I�� �W�K�H�� �V�L�W�H���� �7�K�H�� �R�X�W�O�L�Q�H�� �G�H�V�L�J�Q�� �R�I�� �W�K�H�� �S�U�R�S�R�V�H�G�� �G�H�Y�H�O�R�S�P�H�Q�W�� �K�D�V�� �V�R�X�J�K�W�� �W�R��
�P�L�Q�L�P�L�V�H���S�H�D�W���V�W�D�E�L�O�L�W�\���U�L�V�N�V���D�Q�G���W�K�H�V�H���U�L�V�N�V���Z�L�O�O���E�H���I�X�U�W�K�H�U���L�Q�Y�H�V�W�L�J�D�W�H�G���D�Q�G���F�R�Q�V�L�G�H�U�H�G���D�W���W�K�H��
�G�H�W�D�L�O���G�H�V�L�J�Q���V�W�D�J�H�����)�X�U�W�K�H�U���G�H�W�D�L�O�V���R�Q���W�K�H���/�D�Q�G�����6�R�L�O�V���D�Q�G���*�H�R�O�R�J�L�F�D�O���(�Q�Y�L�U�R�Q�P�H�Q�W���D�U�H���S�U�R�Y�L�G�H�G��
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�G�U�L�O�O�H�G���L�Q�������������D�Q�G�������Q�R�����G�U�L�O�O�H�G���L�Q���������������2�Q�O�\�������Q�R�����Z�H�O�O���D�S�S�H�D�U�V���W�R���K�D�Y�H���J�H�Q�H�U�D�W�H�G���D���ç�*�R�R�G�è���\�L�H�O�G��
�D�Q�G���Z�D�V���G�U�L�O�O�H�G���W�R���D���G�H�S�W�K���R�I�����������P�����*�6�,���:�H�O�O���,�'�����������6�(�:�������������7�K�L�V���Z�H�O�O���L�V���L�G�H�Q�W�L�I�L�H�G���D�V���E�H�L�Q�J��
�I�R�U���L�Q�G�X�V�W�U�L�D�O���X�V�H�����Z�L�W�K���W�K�H���X�V�H���I�R�U���W�K�H�������Q�R�����X�Q�S�U�R�G�X�F�W�L�Y�H���Z�H�O�O�V���E�H�L�Q�J���G�H�V�F�U�L�E�H�G���D�V���ç�2�W�K�H�U�è����
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�R�I�� �W�K�H�� �S�U�R�S�R�V�H�G�� �G�H�Y�H�O�R�S�P�H�Q�W�� �L�Q�� �W�K�H�� �D�U�H�D���� �7�K�H�� �0�X�L�Q�J�� �5�L�Y�H�U�� �D�Q�G�� �&�O�R�R�Q�D�J�K�P�R�U�H�� �5�L�Y�H�U�� �D�U�H�� �R�I��
�ç�*�R�R�G�è�è���V�W�D�W�X�V�����7�K�H���2�Z�H�Q�P�R�U�H���5�L�Y�H�U���K�D�V���ç�+�L�J�K�è���V�W�D�W�X�V���D�Q�G���W�K�H���6�K�D�Q�Y�R�O�D�K�D�Q���5�L�Y�H�U���L�V���D�W���ç�P�R�G�H�U�D�W�H�è��
�V�W�D�W�X�V���L�Q���W�K�H�����������������������:�)�'���D�V�V�H�V�V�P�H�Q�W����
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�V�X�E�G�L�Y�L�V�L�R�Q�V���R�I���O�D�U�J�H���J�H�R�J�U�D�S�K�L�F�D�O���D�U�H�D�V���R�I���D�T�X�L�I�H�U�V���V�R���W�K�D�W���W�K�H�\���F�D�Q���E�H���H�I�I�H�F�W�L�Y�H�O�\���P�D�Q�D�J�H�G���L�Q��
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�Z�R�U�N�V���Z�L�O�O���F�R�P�P�H�Q�F�H���R�X�W�V�L�G�H���W�K�H���E�U�H�H�G�L�Q�J���E�L�U�G�V�è���V�H�D�V�R�Q�����Z�K�L�F�K���U�X�Q�V���I�U�R�P���W�K�H�����V�W���R�I���0�D�U�F�K���W�R��
�W�K�H�������V�W���R�I���$�X�J�X�V�W����

�7�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���S�K�D�V�H���F�D�Q���E�H���E�U�R�N�H�Q���G�R�Z�Q���L�Q�W�R���V�L�[���P�D�L�Q���S�K�D�V�H�V���D�V���I�R�O�O�R�Z�V����

�x�� �%�H�O�O�D�F�R�U�L�F�N���'�H�F�R�P�P�L�V�V�L�R�Q�L�Q�J���å�������P�R�Q�W�K�V��
�x�� �&�L�Y�L�O���H�Q�J�L�Q�H�H�U�L�Q�J���Z�R�U�N�V���å���������P�R�Q�W�K�V��
�x�� �(�O�H�F�W�U�L�F�D�O���Z�R�U�N�V���å���������P�R�Q�W�K�V�����Z�L�O�O���F�R�P�P�H�Q�F�H���V�K�R�U�W�O�\���D�I�W�H�U���F�L�Y�L�O���Z�R�U�N�V���D�Q�G���Z�L�O�O���W�K�H�Q���U�X�Q��

�L�Q���S�D�U�D�O�O�H�O�������D�Q�G����
�x�� �7�X�U�E�L�Q�H���G�H�O�L�Y�H�U�\���å�������P�R�Q�W�K�V��
�x�� �7�X�U�E�L�Q�H���L�Q�V�W�D�O�O�D�W�L�R�Q���å�������P�R�Q�W�K�V�����Z�L�O�O���F�R�P�P�H�Q�F�H���V�K�R�U�W�O�\���D�I�W�H�U���G�H�O�L�Y�H�U�\���D�Q�G���Z�L�O�O���W�K�H�Q���U�X�Q��

�L�Q���S�D�U�D�O�O�H�O�������D�Q�G��
�x�� �6�X�E�V�W�D�W�L�R�Q���D�Q�G���W�X�U�E�L�Q�H���F�R�P�P�L�V�V�L�R�Q�L�Q�J���å�������P�R�Q�W�K�V��
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�)�L�J�X�U�H�����������S�U�H�V�H�Q�W�V���D�Q���L�Q�G�L�F�D�W�L�Y�H���V�F�K�H�G�X�O�H���I�R�U���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N�V����
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�)�L�J�X�U�H�������������&�R�Q�V�W�U�X�F�W�L�R�Q���6�F�K�H�G�X�O�H��

��

�Z���( �d���•�l���E���u�� �d���•�l�������•���Œ�]�‰�š�]�}�v �:���v�r�î�ñ �&�����r�î�ñ �D���Œ�r�î�ñ ���‰�Œ�r�î�ñ �D���Ç�r�î�ñ �:�µ�v�r�î�ñ �:�µ�o�r�î�ñ ���µ�P�r�î�ñ �^���‰�r�î�ñ �K���š�r�î�ñ �E�}�À�r�î�ñ �������r�î�ñ �:���v�r�î�ò �&�����r�î�ò �D���Œ�r�î�ò ���‰�Œ�r�î�ò �D���Ç�r�î�ò �:�µ�v�r�î�ò �:�µ�o�r�î�ò ���µ�P�r�î�ò �^���‰�r�î�ò �K���š�r�î�ò �E�}�À�r�î�ò �������r�î�ò

�í �^�]�š�����,�����o�š�Z���˜���^���(���š�Ç

�î �^�]�š�������}�u�‰�}�µ�v���• �^�]�š�������}�u�‰�}�µ�v���•�U���•�]�š�������������•�•�U���(���v���]�v�P�U���P���š���•

�ï �^�]�š�����Z�}�����•
���}�v�•�š�Œ�µ���š���Œ�}�����•�U���]�v�•�š���o�o�����Œ���]�v���P�����u�����•�µ�Œ���•�U���]�v�•�š���o�o�����µ�o�À���Œ�š�•�U���]�v�•�š���o�o���Á���š���Œ��
�‰�Œ�}�š�����š�]�}�v���u�����•�µ�Œ���•

�ð �����o�o�����}�Œ�]���l���������}�u�u�]�•�•�]�}�v�]�v�P
�������}�u�u�]�•�•�]�}�v�������o�o�����}�Œ�]���l���š�µ�Œ���]�v���•�����v�����Œ���u�}�À�����š�µ�Œ���]�v�������}�u�‰�}�v���v�š�•���(�Œ�}�u��
�•�]�š���U���������}�u�u�]�•�•�]�}�v�����Æ�]�•�š�]�v�P���u���š���}�Œ�}�o�}�P�]�����o���u���•�š

�ñ �d�µ�Œ���]�v�����,���Œ���•�š���v���• ���Æ�����À���š���������•���U�����}�v�•�š�Œ�µ���š���Z���Œ���•�š���v�������Œ�����•

�ò �d�µ�Œ���]�v�����&�}�µ�v�����š�]�}�v�• �&�]�Æ���•�š�����o�U�����Œ�����š���•�Z�µ�š�š���Œ�]�v�P�U�����}�v���Œ���š�����‰�}�µ�Œ�]�v�P

�ó
�^�µ���•�š���š�]�}�v�����}�v�•�š�Œ�µ���š�]�}�v���˜��
���o�����š�Œ�]�����o���t�}�Œ�l�•

���}�v�•�š�Œ�µ���š�]�}�v���•�µ���•�š���š�]�}�v�U���µ�v�����Œ�P�Œ�}�µ�v�����������o�]�v�P�������š�Á�����v���š�µ�Œ���]�v���•�U���������o�]�v�P��
�(�Œ�}�u���v���Á���•�µ���•�š���š�]�}�v���š�}�������o�o�����}�Œ�]���l���•�µ���•�š���š�]�}�v

�ô �������l�(�]�o�o�]�v�P�����v�����>���v���•�����‰�]�v�P

�õ �d�µ�Œ���]�v���������o�]�À���Œ�Ç�����v�������Œ�����š�]�}�v

�í�ì �^�µ���•�š���š�]�}�v�����}�u�u�]�•�•�]�}�v�]�v�P

�í�í �d�µ�Œ���]�v�������}�u�u�]�•�•�]�}�v�]�v�P
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�7�K�H���P�D�L�Q���W�D�V�N�V���W�R���E�H���F�R�P�S�O�H�W�H�G���L�Q���O�L�Q�H���Z�L�W�K���W�K�H���D�E�R�Y�H���S�K�D�V�H�V���D�U�H����

�%�H�O�O�D�F�R�U�L�F�N���:�L�Q�G���)�D�U�P���'�H�F�R�P�P�L�V�V�L�R�Q�L�Q�J���:�R�U�N�V����

�x�� �'�L�V�F�R�Q�Q�H�F�W���W�X�U�E�L�Q�H�V���I�U�R�P���W�K�H���J�U�L�G����
�x�� �'�L�V�P�D�Q�W�O�H���D�Q�G���U�H�P�R�Y�D�O���E�\���F�R�P�S�H�W�H�Q�W���F�R�Q�W�U�D�F�W�R�U����
�x�� �&�U�D�Q�H�V���Z�L�O�O���E�H���H�U�H�F�W�H�G���R�Q���K�D�U�G�V�W�D�Q�G���D�U�H�D�V���O�H�I�W���D�I�W�H�U���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���S�K�D�V�H����
�x�� �7�X�U�E�L�Q�H���W�R���E�H���G�L�V�P�D�Q�W�O�H�G���I�X�O�O�\���I�U�R�P���E�O�D�G�H���W�L�S���W�R���W�R�S���R�I���I�R�X�Q�G�D�W�L�R�Q������
�x�� �)�L�U�V�W�O�\���W�K�H���U�R�W�R�U���E�O�D�G�H�V���D�Q�G���K�X�E���Z�L�O�O���E�H���W�D�N�H�Q���G�R�Z�Q���D�Q�G���W�K�H�Q���W�K�H���Q�D�F�H�O�O�H�����L�Q�F�O�����J�H�Q�H�U�D�W�R�U����

�Z�L�O�O���E�H���W�D�N�H�Q���G�R�Z�Q������
�x�� �'�H�S�H�Q�G�L�Q�J�� �R�Q�� �2�U�L�J�L�Q�D�O�� �(�T�X�L�S�P�H�Q�W�� �0�D�Q�X�I�D�F�W�X�U�H�U�� ���2�(�0���� �U�H�T�X�L�U�H�P�H�Q�W�V�� �W�K�H�� �J�H�Q�H�U�D�W�R�U��

�P�D�\���Q�H�H�G���W�R���F�R�P�H���G�R�Z�Q���I�L�U�V�W���D�Q�G���W�H�P�S�R�U�D�U�\���Z�R�U�N�V���D�U�H���V�R�P�H�W�L�P�H�V���X�W�L�O�L�V�H�G���W�R���K�R�O�G���K�X�E��
�D�Q�G���E�O�D�G�H�V���L�Q���S�O�D�F�H���Z�K�L�O�V�W���L�W���F�R�P�H�V���G�R�Z�Q����

�x�� �6�H�T�X�H�Q�F�H���D�E�R�Y�H���P�L�J�K�W���D�O�W�H�U���V�O�L�J�K�W�O�\���I�U�R�P���D�E�R�Y�H���G�H�S�H�Q�G�L�Q�J���R�Q���2�(�0�V���U�H�T�X�L�U�H�P�H�Q�W�V���D�Q�G��
�F�U�D�Q�H���F�R�P�S�D�Q�\�è�V���O�L�I�W���S�O�D�Q����

�x�� �7�K�H���W�R�Z�H�U���V�H�F�W�L�R�Q�V���Z�L�O�O���E�H���U�H�P�R�Y�H�G���V�H�F�W�L�R�Q���E�\���V�H�F�W�L�R�Q���D�Q�G���O�R�Z�H�U�H�G���W�R���W�K�H���J�U�R�X�Q�G������
�x�� �)�L�Q�D�O�O�\���D�O�O���S�D�U�W�V���Z�L�O�O���E�H���W�U�D�Q�V�S�R�U�W�H�G���E�\���U�R�D�G���W�R���L�W�V���I�L�Q�D�O���G�H�V�W�L�Q�D�W�L�R�Q���H�L�W�K�H�U���Z�K�R�O�O�\���L�Q�W�D�F�W���R�U��

�L�Q���P�R�U�H���W�U�D�Q�V�S�R�U�W�D�E�O�H���F�R�P�S�R�Q�H�Q�W�V���D�Q�G���Z�L�O�O���E�H���H�L�W�K�H�U���S�U�R�S�H�U�O�\���G�L�V�S�R�V�H�G���R�U���U�H�X�V�H�G����
�x�� �7�K�H�� �W�X�U�E�L�Q�H�V�� �Z�L�O�O�� �E�H�� �U�H�P�R�Y�H�G�� �I�U�R�P�� �V�L�W�H�� �E�\�� �D�U�W�L�F�X�O�D�W�H�G�� �W�U�X�F�N�V�� �D�V�� �S�D�U�W�� �R�I�� �W�K�H�� �S�U�R�S�R�V�H�G��

�7�U�D�I�I�L�F���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q���D�Q�G���7�U�D�Q�V�S�R�U�W���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q���Z�K�L�F�K���Z�L�O�O���E�H���I�L�Q�D�O�L�V�H�G���S�R�V�W��
�F�R�Q�V�H�Q�W����

�x�� �8�S�R�Q���G�L�V�P�D�Q�W�O�L�Q�J���R�I���W�X�U�E�L�Q�H�V�����W�K�H���F�R�Q�F�U�H�W�H���I�R�X�Q�G�D�W�L�R�Q���Z�L�O�O���U�H�P�D�L�Q���L�Q���V�L�W�X����
�x�� �7�K�H���������Q�R�����W�X�U�E�L�Q�H���I�R�X�Q�G�D�W�L�R�Q�V���Z�L�O�O���L�Q�I�L�O�O�H�G���Z�L�W�K���S�H�D�W���D�Q�G���Z�K�H�U�H���W�K�H���I�R�X�Q�G�D�W�L�R�Q���L�V���D�E�R�Y�H��

�J�U�R�X�Q�G���O�R�F�D�O�O�\���W�K�D�W���J�U�R�X�Q�G���Z�L�O�O���E�H���E�X�L�O�W���X�S���W�R���F�R�Y�H�U���W�K�H���I�R�X�Q�G�D�W�L�R�Q����
�x�� �7�K�H���0�9���F�D�E�O�H���Z�L�O�O���E�H���U�H�P�R�Y�H�G���I�U�R�P�� �W�K�H�� �G�X�F�W�L�Q�J���D�W���M�R�L�Q�W���E�D�\���O�R�F�D�W�L�R�Q�V�� �D�Q�G���G�X�F�W�L�Q�J���Z�L�O�O��

�U�H�P�D�L�Q���L�Q���W�K�H���J�U�R�X�Q�G����
�x�� �7�K�H���F�D�E�O�H���Z�L�O�O���E�H���G�L�V�S�R�V�H�G���R�I�� �L�Q�� �D�Q���R�U�G�H�U�O�\���I�D�V�K�L�R�Q���E�\���D�Q���D�S�S�U�R�Y�H�G���F�R�Q�W�U�D�F�W�R�U���D�Q�G���W�K�H��

�M�R�L�Q�W���E�D�\�V���Z�L�O�O���E�H���E�D�F�N�I�L�O�O�H�G���D�I�W�H�U���H�[�F�D�Y�D�W�L�R�Q���D�Q�G���S�R�V�W���F�D�E�O�H���U�H�P�R�Y�D�O����
�x�� �$�O�O�� �H�O�H�F�W�U�L�F�D�O�� �H�T�X�L�S�P�H�Q�W�� �Z�L�O�O�� �E�H�� �U�H�P�R�Y�H�G�� �I�U�R�P�� �W�K�H�� �F�R�Q�W�U�R�O�� �E�X�L�O�G�L�Q�J�� ���� �7�K�H�� �E�X�L�O�G�L�Q�J��

�V�W�U�X�F�W�X�U�H�� �Z�L�O�O�� �U�H�P�D�L�Q�� �L�Q���V�L�W�X�� �D�Q�G�� �Z�L�O�O�� �E�H�� �P�D�L�Q�W�D�L�Q�H�G�� �D�V�� �S�D�U�W�� �R�I�� �W�K�H�� �R�S�H�U�D�W�L�R�Q�D�O��
�P�D�L�Q�W�H�Q�D�Q�F�H���R�I���W�K�H���2�Z�H�Q�L�Q�Q�\���3�K�D�V�H�������Z�L�Q�G���I�D�U�P����

�x�� �7�K�H�� �W�U�D�Q�V�S�R�U�W�� �U�R�X�W�H�� �I�R�U�� �W�X�U�E�L�Q�H�� �F�R�P�S�R�Q�H�Q�W�V�� �Z�L�O�O�� �E�H�� �D�V�V�H�V�V�H�G�� �D�Q�G�� �V�X�E�M�H�F�W�� �W�R�� �W�K�D�W��
�D�V�V�H�V�V�P�H�Q�W�� �D�Q�\�� �U�H�T�X�L�U�H�G�� �W�H�P�S�R�U�D�U�\�� �P�R�G�L�I�L�F�D�W�L�R�Q�V�� �Z�L�O�O�� �E�H�� �D�J�U�H�H�G�� �Z�L�W�K�� �W�K�H�� �O�R�F�D�O��
�D�X�W�K�R�U�L�W�\���L�Q���D�G�Y�D�Q�F�H���R�I���Z�R�U�N�V����

�x�� �7�K�H���F�R�P�S�R�Q�H�Q�W�V���L�Q�Y�R�O�Y�H�G���L�Q���G�H�F�R�P�P�L�V�V�L�R�Q�L�Q�J���Z�L�O�O���E�H���U�H���X�V�H�G�����U�H�F�\�F�O�H�G���R�U���V�H�Q�W���I�R�U���Z�D�V�W�H��
�G�L�V�S�R�V�D�O�� �D�Q�G�� �W�K�H�V�H�� �L�Q�F�O�X�G�H���� �E�X�W�� �Q�R�W�� �O�L�P�L�W�H�G���� �W�R�� �F�D�E�O�H�V���� �P�H�W�D�O�V���� �I�L�E�U�H�J�O�D�V�V�� �D�Q�G��
�K�\�G�U�R�F�D�U�E�R�Q�V������

�x�� �$���Z�D�V�W�H���P�D�Q�D�J�H�P�H�Q�W���S�O�D�Q���Z�L�O�O���E�H���S�U�R�G�X�F�H�G���S�U�L�R�U���W�R���Z�R�U�N�V���F�R�P�P�H�Q�F�L�Q�J���R�Q���V�L�W�H����

�&�L�Y�L�O���:�R�U�N�V����

�x�� �$�Q�\���W�U�H�H�� �I�H�O�O�L�Q�J���U�H�T�X�L�U�H�G���W�R���I�D�F�L�O�L�W�D�W�H���W�K�H���S�U�R�S�R�V�H�G���G�H�Y�H�O�R�S�P�H�Q�W���Z�L�O�O���E�H���F�D�U�U�L�H�G���R�X�W���L�Q��
�D�G�Y�D�Q�F�H���R�I���W�K�H���F�L�Y�L�O���Z�R�U�N�V����

�x�� �&�R�Q�V�W�U�X�F�W���V�H�F�X�U�H���F�R�Q�V�W�U�X�F�W�L�R�Q���V�L�W�H���E�R�X�Q�G�D�U�\���I�H�Q�F�L�Q�J���D�V���U�H�T�X�L�U�H�G����
�x�� �&�R�Q�V�W�U�X�F�W���Q�H�Z���V�L�W�H���U�R�D�G�V�����G�U�D�L�Q�D�J�H���G�L�W�F�K�H�V���D�Q�G���F�X�O�Y�H�U�W�V����
�x�� �&�D�U�U�\�� �R�X�W�� �Q�H�F�H�V�V�D�U�\�� �L�P�S�U�R�Y�H�P�H�Q�W�� �Z�R�U�N�V�� �W�R�� �H�[�L�V�W�L�Q�J�� �V�L�W�H�� �U�R�D�G�V���� �G�U�D�L�Q�D�J�H�� �G�L�W�F�K�H�V�� �D�Q�G��

�F�X�O�Y�H�U�W�V����
�x�� �&�O�H�D�U�� �D�Q�G�� �F�R�Q�V�W�U�X�F�W�� �K�D�U�G�F�R�U�H�� �D�U�H�D�� �I�R�U�� �W�H�P�S�R�U�D�U�\�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �F�R�P�S�R�X�Q�G�V�� �D�Q�G��

�D�V�V�R�F�L�D�W�H�G���S�D�U�N�L�Q�J���D�U�H�D�V���D�Q�G���L�Q�V�W�D�O�O���I�D�F�L�O�L�W�L�H�V����
�x�� �3�U�H�S�D�U�H���H�[�F�D�Y�D�W�L�R�Q���D�U�H�D�V���D�W���W�K�U�H�H���S�U�R�S�R�V�H�G���E�R�U�U�R�Z���S�L�W���O�R�F�D�W�L�R�Q�V���D�V���U�H�T�X�L�U�H�G����
�x�� �&�R�Q�V�W�U�X�F�W���U�H�P�D�L�Q�L�Q�J���U�R�D�G���L�Q�I�U�D�V�W�U�X�F�W�X�U�H�����K�D�U�G���V�W�D�Q�G�L�Q�J���D�U�H�D�V���D�Q�G���F�U�D�Q�H���S�D�G�V����
�x�� �,�Q�V�W�D�O�O���G�X�F�W�L�Q�J���L�Q���W�K�H���U�R�D�G�V���I�R�U���H�O�H�F�W�U�L�F�D�O���D�Q�G���W�H�O�H�F�R�P�P�X�Q�L�F�D�W�L�R�Q�V���F�D�E�O�H�V����
�x�� �3�U�H�S�D�U�H���R�Q���V�L�W�H���V�X�E�V�W�D�W�L�R�Q���F�R�P�S�R�X�Q�G���D�Q�G���D�V�V�R�F�L�D�W�H�G���G�U�D�L�Q�D�J�H���G�L�W�F�K�H�V���D�Q�G���F�X�O�Y�H�U�W�V����
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�x�� �&�R�Q�V�W�U�X�F�W�� �V�X�E�V�W�D�W�L�R�Q�� �F�R�Q�W�U�R�O�� �E�X�L�O�G�L�Q�J�V�� �D�V�� �Z�H�O�O�� �D�V�� �E�X�Q�G�V�� �D�Q�G�� �S�O�L�Q�W�K�V�� �D�V�� �Q�H�F�H�V�V�D�U�\�� �I�R�U��
�W�U�D�Q�V�I�R�U�P�H�U�V���D�Q�G���H�O�H�F�W�U�L�F�D�O���H�T�X�L�S�P�H�Q�W�����(�U�H�F�W���V�H�F�X�U�L�W�\���I�H�Q�F�L�Q�J���D�U�R�X�Q�G���V�X�E�V�W�D�W�L�R�Q����

�x�� �'�H�F�R�P�P�L�V�V�L�R�Q�� �%�H�O�O�D�F�R�U�L�F�N�� �W�X�U�E�L�Q�H�V�� �D�Q�G�� �U�H�P�R�Y�H�� �D�E�R�Y�H�� �J�U�R�X�Q�G�� �W�X�U�E�L�Q�H�� �F�R�P�S�R�Q�H�Q�W�V��
�I�U�R�P���V�L�W�H������

�x�� �(�[�F�D�Y�D�W�H���S�L�O�H�� �D�V�� �U�H�T�X�L�U�H�G�� �I�R�U�� �W�X�U�E�L�Q�H�� �E�D�V�H�V���� �6�W�R�U�H�� �H�[�F�D�Y�D�W�H�G�� �P�D�W�H�U�L�D�O�� �O�R�F�D�O�O�\�� �I�R�U��
�E�D�F�N�I�L�O�O�L�Q�J���D�Q�G���U�H���X�V�H�����Z�K�H�U�H���S�R�V�V�L�E�O�H������

�x�� �3�U�H�S�D�U�H���W�X�U�E�L�Q�H���E�D�V�H���D�U�H�D�V�����6�W�R�U�H���H�[�F�D�Y�D�W�H�G���P�D�W�H�U�L�D�O���O�R�F�D�O�O�\���I�R�U���E�D�F�N�I�L�O�O�L�Q�J���D�Q�G���U�H���X�V�H����
�Z�K�H�U�H�� �S�R�V�V�L�E�O�H���� �3�O�D�F�H�� �E�O�L�Q�G�L�Q�J�� �F�R�Q�F�U�H�W�H�� �W�R�� �W�X�U�E�L�Q�H�� �E�D�V�H�V�� �R�Q�� �F�R�P�S�H�W�H�Q�W�� �V�W�U�D�W�D���� �)�L�[��
�U�H�L�Q�I�R�U�F�L�Q�J���V�W�H�H�O���D�Q�G���D�Q�F�K�R�U�D�J�H���V�\�V�W�H�P���I�R�U���W�R�Z�H�U���V�H�F�W�L�R�Q�����&�R�Q�V�W�U�X�F�W���V�K�X�W�W�H�U�L�Q�J�����)�L�[���D�Q�\��
�G�X�F�W�V���H�W�F�����W�R���E�H���F�D�V�W���L�Q�����3�R�X�U���F�R�Q�F�U�H�W�H���E�D�V�H�V�����&�X�U�H���F�R�Q�F�U�H�W�H���D�Q�G���U�H�P�R�Y�H���V�K�X�W�W�H�U�L�Q�J���D�I�W�H�U��
�D���V�X�L�W�D�E�O�H���Q�X�P�E�H�U���R�I���G�D�\�V����

�x�� �%�D�F�N�I�L�O�O���D�U�R�X�Q�G���W�R�Z�H�U���I�R�X�Q�G�D�W�L�R�Q�V���D�Q�G���S�U�H�S�D�U�H���W�K�H���D�U�H�D���W�R���W�K�H���V�S�H�F�L�I�L�F���U�H�T�X�L�U�H�P�H�Q�W�V���R�I��
�W�K�H���W�X�U�E�L�Q�H���V�X�S�S�O�L�H�U���D�Q�G���L�Q�V�W�D�O�O�H�U����

�x�� �(�[�F�D�Y�D�W�H���W�U�H�Q�F�K���D�Q�G���L�Q�V�W�D�O�O���G�X�F�W�L�Q�J���I�R�U���J�U�L�G���F�R�Q�Q�H�F�W�L�R�Q���E�H�W�Z�H�H�Q���W�K�H���R�Q���V�L�W�H���V�X�E�V�W�D�W�L�R�Q��
�D�Q�G���W�K�H���S�U�R�S�R�V�H�G���F�R�Q�Q�H�F�W�L�R�Q���S�R�L�Q�W���W�R���W�K�H���H�[�L�V�W�L�Q�J���R�Y�H�U�K�H�D�G���������N�9���W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H���L�Q����
�L�Q�F�O�X�G�L�Q�J���V�W�U�H�D�P���F�U�R�V�V�L�Q�J�V����

�x�� �&�R�Q�V�W�U�X�F�W���E�D�V�H�V���D�Q�G���V�W�H�H�O���W�R�Z�H�U�V���I�R�U���X�Q�G�H�U�J�U�R�X�Q�G���F�D�E�O�H���W�U�D�Q�V�L�W�L�R�Q���W�R���R�Y�H�U�K�H�D�G���O�L�Q�H���D�W��
�H�[�L�V�W�L�Q�J���R�Y�H�U�K�H�D�G���������N�9���W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H���F�R�Q�Q�H�F�W�L�R�Q���S�R�L�Q�W���L�Q���%�H�O�O�D�F�R�U�L�F�N����

�x�� �$�O�O�� �L�P�S�U�R�Y�H�P�H�Q�W�V�� �D�Q�G�� �W�H�P�S�R�U�D�U�\�� �P�R�G�L�I�L�F�D�W�L�R�Q�V�� �U�H�T�X�L�U�H�G�� �W�R�� �I�D�F�L�O�L�W�D�W�H�� �G�H�O�L�Y�H�U�\�� �R�I�� �W�K�H��
�W�X�U�E�L�Q�H�� �F�R�P�S�R�Q�H�Q�W�V�� �I�U�R�P�� �V�H�Y�H�U�D�O�� �U�R�X�W�H�V�� �H�Q�G�L�Q�J�� �D�W�� �.�L�O�O�\�E�H�J�V�� �R�U�� �*�D�O�Z�D�\���� �W�K�H�� �*�D�O�Z�D�\��
�U�R�X�W�H�� �F�R�X�O�G�� �D�O�V�R�� �E�H�� �X�V�H�G�� �W�R�� �D�F�F�H�V�V�� �W�R�� �)�R�\�Q�H�V���� �$�O�O�� �R�I�� �W�K�H�V�H�� �S�R�U�W�V�� �K�D�Y�H�� �S�R�W�H�Q�W�L�D�O�� �W�R�� �E�H��
�D�F�F�H�V�V�H�G����

�x�� �,�Q�V�W�D�O�O���S�H�U�P�D�Q�H�Q�W���P�H�W�H�R�U�R�O�R�J�L�F�D�O���P�D�V�W����
�x�� �8�S�R�Q�� �F�R�P�S�O�H�W�L�R�Q�� �R�I�� �F�R�P�P�L�V�V�L�R�Q�L�Q�J�� �Z�R�U�N�V���� �F�R�P�P�H�Q�F�H�� �U�H�L�Q�V�W�D�W�H�P�H�Q�W�� �Z�R�U�N�V�� �R�Q��

�V�X�U�U�R�X�Q�G�L�Q�J���O�D�Q�G�V���D�V���U�H�T�X�L�U�H�G����
�x�� �5�H�P�R�Y�H�� �W�H�P�S�R�U�D�U�\�� �V�L�W�H�� �R�I�I�L�F�H�V���� �U�H�L�Q�V�W�D�W�H�� �Q�R�U�W�K�H�U�Q�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �F�R�P�S�R�X�Q�G�� �W�R�� �S�U�H��

�F�R�Q�V�W�U�X�F�W�L�R�Q���F�R�Q�G�L�W�L�R�Q�����S�U�R�Y�L�G�H���V�H�F�X�U�H�G���V�L�W�H���D�F�F�H�V�V���D�Q�G���V�L�J�Q�D�J�H���D�V���U�H�T�X�L�U�H�G����
�x�� �8�S�J�U�D�G�H�� �V�R�X�W�K�H�U�Q�� �W�H�P�S�R�U�D�U�\�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �F�R�P�S�R�X�Q�G�� �W�R�� �D�F�F�R�P�P�R�G�D�W�H�� �S�H�U�P�D�Q�H�Q�W��

�S�X�E�O�L�F���F�D�U���S�D�U�N���D�Q�G���L�Q�V�W�D�O�O���S�L�F�Q�L�F���V�H�D�W�L�Q�J���I�D�F�L�O�L�W�L�H�V���D�Q�G���V�L�J�Q�D�J�H�����D�Q�G��
�x�� �&�R�P�S�O�H�W�H���O�D�Q�G�V�F�D�S�L�Q�J���Z�R�U�N�V����

�(�O�H�F�W�U�L�F�D�O���:�R�U�N�V����

�x�� �,�Q�V�W�D�O�O���L�Q�W�H�U�Q�D�O���D�Q�G���H�[�W�H�U�Q�D�O���H�O�H�F�W�U�L�F�D�O���H�T�X�L�S�P�H�Q�W���D�W���W�K�H���R�Q���V�L�W�H���V�X�E�V�W�D�W�L�R�Q����
�x�� �,�Q�V�W�D�O�O�� �0�9�� �H�O�H�F�W�U�L�F�D�O�� �F�D�E�O�L�Q�J�� �D�Q�G�� �I�L�E�U�H���R�S�W�L�F�� �W�H�O�H�F�R�P�P�X�Q�L�F�D�W�L�R�Q�V�� �F�D�E�O�L�Q�J�� �E�H�W�Z�H�H�Q�� �W�K�H��

�W�X�U�E�L�Q�H�V���D�Q�G���W�K�H���R�Q���V�L�W�H���V�X�E�V�W�D�W�L�R�Q���L�Q���W�K�H���X�Q�G�H�U�J�U�R�X�Q�G���G�X�F�W�L�Q�J�����D�Q�G��
�x�� �,�Q�V�W�D�O�O�� �H�O�H�F�W�U�L�F�D�O�� �D�Q�G�� �W�H�O�H�F�R�P�P�X�Q�L�F�D�W�L�R�Q�V�� �F�D�E�O�L�Q�J�� �I�U�R�P�� �W�K�H�� �R�Q���V�L�W�H�� �V�X�E�V�W�D�W�L�R�Q�� �W�R�� �W�K�H��

�H�[�L�V�W�L�Q�J���R�Y�H�U�K�H�D�G���������N�9���W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H���L�Q���%�H�O�O�D�F�R�U�L�F�N����

�7�X�U�E�L�Q�H���'�H�O�L�Y�H�U�\�����,�Q�V�W�D�O�O�D�W�L�R�Q���D�Q�G���&�R�P�P�L�V�V�L�R�Q�L�Q�J����

�x�� �3�U�H�S�D�U�H�� �W�U�D�Q�V�S�R�U�W�� �G�H�O�L�Y�H�U�\�� �S�O�D�Q�� �I�R�U�� �W�K�H�� �W�X�U�E�L�Q�H�� �F�R�P�S�R�Q�H�Q�W�V�� �I�U�R�P�� �U�R�X�W�H�V�� �H�Q�G�L�Q�J�� �D�W��
�.�L�O�O�\�E�H�J�V���R�U���*�D�O�Z�D�\�����W�K�H���*�D�O�Z�D�\���U�R�X�W�H���F�R�X�O�G���D�O�V�R���E�H���X�V�H�G���W�R���D�F�F�H�V�V���W�R���)�R�\�Q�H�V�����$�O�O���R�I���W�K�H�V�H��
�S�R�U�W�V���K�D�Y�H���S�R�W�H�Q�W�L�D�O���W�R���E�H���D�F�F�H�V�V�H�G���F�R���R�U�G�L�Q�D�W�H���D�S�S�U�R�Y�D�O���I�R�U���G�H�O�L�Y�H�U�L�H�V���Z�L�W�K���W�K�H���U�H�O�H�Y�D�Q�W��
�D�X�W�K�R�U�L�W�L�H�V����

�x�� �%�D�F�N�I�L�O�O���W�R�Z�H�U���I�R�X�Q�G�D�W�L�R�Q�V���D�Q�G���F�R�Y�H�U���Z�L�W�K���V�X�L�W�D�E�O�H���P�D�W�H�U�L�D�O����
�x�� �(�U�H�F�W���F�U�D�Q�H�V���D�Q�G���D�V�V�R�F�L�D�W�H�G���H�T�X�L�S�P�H�Q�W���Q�R�W���U�H�T�X�L�U�H�G���D�W���W�K�L�V���W�L�P�H������
�x�� �(�U�H�F�W���W�R�Z�H�U���V�H�F�W�L�R�Q�V���D�Q�G���Q�D�F�H�O�O�H���I�L�U�V�W�����I�R�O�O�R�Z�H�G���E�\���W�K�H���W�X�U�E�L�Q�H���E�O�D�G�H�V����
�x�� �&�R�P�S�O�H�W�H�� �H�O�H�F�W�U�L�F�D�O�� �F�R�Q�Q�H�F�W�L�R�Q�� �R�I�� �H�D�F�K�� �R�I�� �W�K�H�� �W�X�U�E�L�Q�H�V�� �W�R�� �W�K�H�� �L�Q�V�W�D�O�O�H�G�� �0�9�� �H�O�H�F�W�U�L�F�D�O��

�Q�H�W�Z�R�U�N�������J�U�L�G���F�R�Q�Q�H�F�W�L�R�Q����
�x�� �5�H�P�R�Y�H���W�H�P�S�R�U�D�U�\���V�L�W�H���R�I�I�L�F�H�V�����3�U�R�Y�L�G�H���D�Q�\���J�D�W�H�V�����O�D�Q�G�V�F�D�S�L�Q�J�����V�L�J�Q�V���H�W�F�����Z�K�L�F�K���P�D�\���E�H��

�U�H�T�X�L�U�H�G����
�x�� �&�R�P�P�H�Q�F�H���W�X�U�E�L�Q�H���F�R�P�P�L�V�V�L�R�Q�L�Q�J���D�Q�G���W�H�V�W�L�Q�J�����D�Q�G��
�x�� �&�R�P�S�O�H�W�H���F�R�P�P�L�V�V�L�R�Q�L�Q�J���D�Q�G���D�X�W�K�R�U�L�V�D�W�L�R�Q���I�R�U���Z�L�Q�G���I�D�U�P���W�R���F�R�P�P�H�Q�F�H���R�S�H�U�D�W�L�R�Q�V����
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�&�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�L�H�V���Z�L�O�O���E�H���F�D�U�U�L�H�G���R�X�W���G�X�U�L�Q�J���Q�R�U�P�D�O���G�D�\�W�L�P�H���Z�R�U�N�L�Q�J���K�R�X�U�V�����L���H�������Z�H�H�N�G�D�\�V��
�����������å�����������K�U�V���D�Q�G���L�Q�I�U�H�T�X�H�Q�W���6�D�W�X�U�G�D�\�V�������������å�����������K�U�V���������7�K�H���K�R�X�U�V���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�\��
�Z�L�O�O���E�H���O�L�P�L�W�H�G���W�R���D�Y�R�L�G���X�Q�V�R�F�L�D�E�O�H���K�R�X�U�V�����Z�K�H�U�H���S�R�V�V�L�E�O�H�����+�R�Z�H�Y�H�U�����W�R���H�Q�V�X�U�H���W�K�D�W���R�S�W�L�P�D�O���X�V�H���L�V��
�P�D�G�H���R�I���J�R�R�G���Z�H�D�W�K�H�U���S�H�U�L�R�G���R�U���D�W���F�U�L�W�L�F�D�O���S�H�U�L�R�G�V���Z�L�W�K�L�Q���W�K�H���S�U�R�J�U�D�P�P�H�����H���J�������F�R�Q�F�U�H�W�H���S�R�X�U�V��
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�W�K�H�� �S�U�R�F�H�G�X�U�H�� �I�R�U�� �U�H�V�S�R�Q�G�L�Q�J�� �W�R�� �D�� �K�H�D�O�W�K�� �D�Q�G�� �V�D�I�H�W�\�� �R�U�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �L�Q�F�L�G�H�Q�W�� �L�V�� �R�X�W�O�L�Q�H�G�� �L�Q��
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�&�R�Q�V�W�U�X�F�W�L�R�Q���Y�H�K�L�F�O�H�V���Z�L�O�O���E�H���U�H�I�X�H�O�O�H�G���R�I�I���V�L�W�H�����Z�K�H�U�H�Y�H�U���S�R�V�V�L�E�O�H�����7�K�L�V���Z�L�O�O���S�U�L�P�D�U�L�O�\���E�H���W�K�H���F�D�V�H��
�I�R�U�� �U�R�D�G�� �Y�H�K�L�F�O�H�V�� �V�X�F�K�� �D�V�� �Y�D�Q�V�� �D�Q�G�� �W�U�X�F�N�V���� �+�R�Z�H�Y�H�U���� �I�R�U�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �P�D�F�K�L�Q�H�U�\�� �W�K�D�W�� �Z�L�O�O�� �E�H��
�E�D�V�H�G���R�Q���V�L�W�H���Z�L�O�O���E�H���F�D�U�U�L�H�G���R�X�W���D�W���O�H�D�V�W�������P���I�U�R�P���D�Q�\���Z�D�W�H�U�F�R�X�U�V�H�����7�K�H���I�X�H�O���E�R�Z�V�H�U�����W�\�S�L�F�D�O�O�\��
�G�R�X�E�O�H�� �E�X�Q�G�H�G���� �F�R�Q�W�D�L�Q�L�Q�J�� �� �O�L�P�L�W�H�G�� �D�P�R�X�Q�W�� �R�I�� �I�X�H�O�� �Z�L�O�O�� �K�D�Y�H�� �W�R�� �E�H�� �V�W�R�U�H�G�� �R�Q�� �V�L�W�H���� �2�Q���V�L�W�H��
�U�H�I�X�H�O�O�L�Q�J�� �R�I�� �P�D�F�K�L�Q�H�U�\�� �Z�L�O�O�� �P�D�L�Q�O�\�� �E�H�� �F�D�U�U�L�H�G�� �R�X�W�� �X�V�L�Q�J���D�� �P�R�E�L�O�H�� �G�R�X�E�O�H�� �V�N�L�Q�Q�H�G�� �I�X�H�O�� �E�R�Z�V�H�U��
�W�\�S�L�F�D�O���R�I���W�K�D�W���V�K�R�Z�Q���L�Q���)�L�J�X�U�H�������������5�H�I�X�H�O�O�L�Q�J���D�[�O�H���F�X�V�W�R�P���E�X�L�O�W���U�H�I�X�H�O�O�L�Q�J���W�U�D�L�O�H�U�����Z�L�O�O���E�H���U�H���I�L�O�O�H�G��
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�R�I�I���V�L�W�H�����Z�K�H�U�H���S�R�V�V�L�E�O�H�����R�U�� �D�W���H�L�W�K�H�U���R�I���W�K�H���W�Z�R�� �F�R�Q�V�W�U�X�F�W�L�R�Q���F�R�P�S�R�X�Q�G�V���D�Q�G���Z�L�O�O���E�H���W�R�Z�H�G���D�V��
�U�H�T�X�L�U�H�G�� �Z�L�W�K�L�Q�� �W�K�H�� �V�L�W�H�� �E�\�� �D�� ���[���� �Y�H�K�L�F�O�H�� �W�R�� �Z�K�H�U�H�� �P�D�F�K�L�Q�H�U�\�� �L�V�� �O�R�F�D�W�H�G���� �,�W�� �L�V�� �Q�R�W�� �S�U�D�F�W�L�F�D�O�� �R�U��
�S�U�H�I�H�U�D�E�O�H���I�R�U���P�R�V�W���K�H�D�Y�\���F�R�Q�V�W�U�X�F�W�L�R�Q���Y�H�K�L�F�O�H�V�� ���V�X�F�K���D�V���F�U�D�Q�H�V���� �H�[�F�D�Y�D�W�R�U�V���� �G�R�]�H�U�V�����G�X�P�S�H�U�V��
�H�W�F�������W�R���W�U�D�Y�H�O���E�D�F�N���W�R���W�K�H���U�H�I�X�H�O�O�L�Q�J���S�R�L�Q�W���L�Q���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���F�R�P�S�R�X�Q�G�V���J�L�Y�H�Q���W�K�H���V�L�]�H���R�I���W�K�H��
�S�U�R�S�R�V�H�G���Z�L�Q�G���I�D�U�P���V�L�W�H�����7�K�H�����[�����Y�H�K�L�F�O�H���Z�L�O�O���D�O�V�R���F�D�U�U�\���I�X�H�O���D�E�V�R�U�E�H�Q�W���P�D�W�H�U�L�D�O���D�Q�G���S�D�G�V���L�Q���W�K�H��
�H�Y�H�Q�W���R�I���D�Q�\���D�F�F�L�G�H�Q�W�D�O���V�S�L�O�O�D�J�H�V�����7�K�H���I�X�H�O���E�R�Z�V�H�U���Z�L�O�O���E�H���S�D�U�N�H�G���R�Q���D���O�H�Y�H�O���L�P�S�H�U�P�H�D�E�O�H���D�U�H�D���L�Q��
�H�L�W�K�H�U���R�I���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���F�R�P�S�R�X�Q�G�V���Z�K�H�Q���Q�R�W���L�Q���X�V�H����
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�)�L�J�X�U�H�����������7�\�S�L�F�D�O���P�R�E�L�O�H���I�X�H�O���E�R�Z�V�H�U�����6�R�X�U�F�H�����&�O�D�U�N�H���0�D�F�K�L�Q�H�U�\���*�U�R�X�S����

�2�L�O�V�����O�X�E�U�L�F�D�Q�W�V���D�Q�G���R�W�K�H�U���K�D�]�D�U�G�R�X�V���O�L�T�X�L�G�V���U�H�T�X�L�U�H�G���I�R�U���P�D�L�Q�W�H�Q�D�Q�F�H���R�I���H�T�X�L�S�P�H�Q�W���G�X�U�L�Q�J���W�K�H��
�F�R�Q�V�W�U�X�F�W�L�R�Q�� �S�K�D�V�H�� �Z�L�O�O�� �E�H�� �V�W�R�U�H�G�� �R�Q�� �W�K�H�� �G�H�G�L�F�D�W�H�G�� �L�P�S�H�U�P�H�D�E�O�H�� �V�W�R�U�D�J�H�� �S�O�D�W�I�R�U�P�� �L�Q�� �W�K�H��
�F�R�Q�V�W�U�X�F�W�L�R�Q���F�R�P�S�R�X�Q�G�V���D�V���G�H�V�F�U�L�E�H�G���L�Q���6�H�F�W�L�R�Q�������������$�Q�\���D�G�G�L�W�L�R�Q�D�O���I�X�H�O���F�R�Q�W�D�L�Q�H�U�V�����R�W�K�H�U���W�K�D�Q��
�W�K�H���I�X�H�O���E�R�Z�V�H�U�����X�V�H�G���I�R�U���V�P�D�O�O�H�U���H�T�X�L�S�P�H�Q�W�����V�X�F�K���D�V���J�H�Q�H�U�D�W�R�U�V�����O�L�J�K�W�V���H�W�F�������Z�L�O�O���E�H���V�W�R�U�H�G���Z�L�W�K�L�Q��
�D�G�G�L�W�L�R�Q�D�O�� �V�H�F�R�Q�G�D�U�\�� �F�R�Q�W�D�L�Q�P�H�Q�W�� �H���J������ �E�X�Q�G�� �I�R�U�� �V�W�D�W�L�F�� �W�D�Q�N�V�� �R�U�� �G�U�L�S�� �W�U�D�\�V�� �I�R�U�� �V�P�D�O�O�H�U�� �P�R�E�L�O�H��
�F�R�Q�W�D�L�Q�H�U�V���� �7�D�S�V���Q�R�]�]�O�H�V�� �I�R�U�� �I�X�H�O�V�� �D�Q�G�� �V�W�R�U�D�J�H�� �F�R�Q�W�D�L�Q�H�U�V�� �I�R�U�� �R�L�O�V�� �Z�L�O�O�� �E�H�� �I�L�W�W�H�G�� �Z�L�W�K�� �O�R�F�N�V�� �W�R��
�H�Q�V�X�U�H�� �W�K�H�L�U�� �X�V�H�� �L�V�� �F�R�Q�W�U�R�O�O�H�G���� �2�Q�O�\�� �G�H�V�L�J�Q�D�W�H�G�� �W�U�D�L�Q�H�G�� �D�Q�G�� �F�R�P�S�H�W�H�Q�W�� �R�S�H�U�D�W�L�Y�H�V�� �Z�L�O�O�� �E�H��
�D�X�W�K�R�U�L�V�H�G���W�R���U�H�I�X�H�O���S�O�D�Q�W���R�Q���V�L�W�H���D�V���S�H�U���W�K�H���D�S�S�U�R�Y�H�G���U�H�I�X�H�O�O�L�Q�J���D�Q�G���P�D�L�Q�W�H�Q�D�Q�F�H���S�U�R�F�H�G�X�U�H����

�1�H�Z���F�O�H�D�Q���D�Q�F�L�O�O�D�U�\���P�D�F�K�L�Q�H�U�\���H�T�X�L�S�P�H�Q�W���V�X�F�K���D�V���K�R�V�H�V�����S�L�S�H�V���D�Q�G���I�L�W�W�L�Q�J�V���U�H�T�X�L�U�H�G���R�Q���V�L�W�H���Z�L�O�O��
�E�H���F�R�Q�W�D�L�Q�H�G���Z�L�W�K�L�Q���D���E�X�Q�G�H�G���D�U�H�D�����K�R�Z�H�Y�H�U���D�Q�\���X�V�H�G���R�U���G�D�P�D�J�H�G���S�D�U�W�V���Z�L�O�O���Q�R�W���E�H���V�W�R�U�H�G���R�Q��
�V�L�W�H���D�Q�G���Z�L�O�O���E�H���U�H�P�R�Y�H�G���L�P�P�H�G�L�D�W�H�O�\�����$�Q�\�� �U�H�S�D�L�U���Z�R�U�N�V�� �U�H�T�X�L�U�H�G���R�Q���P�D�F�K�L�Q�H�U�\���L�Q�Y�R�O�Y�L�Q�J�� �I�X�H�O��
�D�Q�G���R�L�O���F�R�Q�W�U�R�O���Z�L�O�O���E�H���F�D�U�U�L�H�G���R�X�W���R�I�I���V�L�W�H���Z�K�H�U�H���S�U�D�F�W�L�F�D�O�����R�U���L�Q���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���F�R�P�S�R�X�Q�G�V���R�Y�H�U��
�D�Q�� �L�P�S�H�U�P�H�D�E�O�H�� �V�X�U�I�D�F�H���� �8�Q�O�H�V�V�� �X�Q�D�Y�R�L�G�D�E�O�H���� �U�H�S�D�L�U�� �Z�R�U�N�V�� �F�D�U�U�L�H�G�� �R�X�W�� �L�Q�� �W�K�H�� �I�L�H�O�G�� �Z�K�H�U�H��
�P�D�F�K�L�Q�H�U�\�� �L�V�� �R�S�H�U�D�W�L�R�Q�D�O�� �Z�L�O�O�� �X�V�H�� �V�S�L�O�O�� �W�U�D�\�V�� �D�Q�G�� �D�E�V�R�U�E�H�Q�W�� �P�D�W�H�U�L�D�O�V�� �W�R�� �S�U�H�Y�H�Q�W�� �U�H�O�H�D�V�H�� �R�I��
�F�R�Q�W�D�P�L�Q�D�Q�W�V���W�R���W�K�H���J�U�R�X�Q�G�����0�D�L�Q�W�H�Q�D�Q�F�H���D�Q�G���U�H�S�D�L�U���Z�R�U�N�V���Z�L�O�O���E�H���F�D�U�U�L�H�G���R�X�W���D�W���O�H�D�V�W�������P���I�U�R�P��
�D�Q�\���Z�D�W�H�U�F�R�X�U�V�H����

�$�W�� �O�H�D�V�W�� �G�D�L�O�\�� �F�K�H�F�N�V�� �S�U�L�R�U�� �W�R�� �V�W�D�U�W���X�S�� �R�I���S�O�D�Q�W���D�Q�G���P�D�F�K�L�Q�H�U�\���Z�L�O�O���P�L�Q�L�P�L�V�H���W�K�H���U�L�V�N�� �R�I�� �E�U�H�D�N��
�G�R�Z�Q���D�Q�G���D�V�V�R�F�L�D�W�H�G���F�R�Q�W�D�P�L�Q�D�W�L�R�Q���U�L�V�N�V���I�R�U���R�Q���V�L�W�H���U�H�S�D�L�U�V�����5�H�F�R�U�G�V���R�I���G�D�L�O�\���S�U�H���V�W�D�U�W���F�K�H�F�N�V��
�Z�L�O�O���E�H���P�D�L�Q�W�D�L�Q�H�G���D�Q�G���N�H�S�W���L�Q���W�K�H���V�L�W�H���R�I�I�L�F�H�����$���F�O�H�D�Q���V�L�W�H���S�R�O�L�F�\���D�Q�G���G�L�O�L�J�H�Q�W���K�R�X�V�H�N�H�H�S�L�Q�J���Z�L�O�O��
�D�O�V�R���U�H�G�X�F�H���W�K�H���S�R�W�H�Q�W�L�D�O���R�I���K�\�G�U�R�F�D�U�E�R�Q���U�H�O�H�D�V�H���R�Q���V�L�W�H����
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�(�P�H�U�J�H�Q�F�\���V�S�L�O�O���N�L�W�V���Z�L�W�K���R�L�O���E�R�R�P���D�Q�G���D�E�V�R�U�E�H�Q�W���P�D�W�H�U�L�D�O�V���Z�L�O�O���E�H���N�H�S�W���R�Q���V�L�W�H���L�Q���W�K�H���H�Y�H�Q�W���R�I��
�D�Q�� �D�F�F�L�G�H�Q�W�D�O�� �V�S�L�O�O���� �6�S�L�O�O�� �N�L�W�V�� �Z�L�O�O�� �E�H�� �N�H�S�W�� �L�Q�� �E�R�W�K�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �F�R�P�S�R�X�Q�G�V���� �W�K�H�� ���[���� �Y�H�K�L�F�O�H��
�W�U�D�Q�V�S�R�U�W�L�Q�J�� �W�K�H�� �I�X�H�O�� �E�R�Z�V�H�U�� �D�Q�G�� �V�P�D�O�O�H�U�� �V�S�L�O�O�� �F�R�Q�W�U�R�O�� �N�L�W�V�� �Z�L�O�O�� �E�H�� �N�H�S�W�� �L�Q�� �D�O�O�� �F�R�Q�V�W�U�X�F�W�L�R�Q��
�P�D�F�K�L�Q�H�U�\�����$�O�O���F�R�Q�V�W�U�X�F�W�L�R�Q���S�H�U�V�R�Q�Q�H�O���Z�L�O�O���E�H���Q�R�W�L�I�L�H�G���R�I���Z�K�H�U�H���W�K�H���V�S�L�O�O���N�L�W�V���D�U�H���O�R�F�D�W�H�G���D�V���S�D�U�W��
�R�I���W�K�H���V�L�W�H���L�Q�G�X�F�W�L�R�Q���D�Q�G���Z�L�O�O���E�H���W�U�D�L�Q�H�G���R�Q���W�K�H���V�L�W�H���S�U�R�F�H�G�X�U�H�V���I�R�U���G�H�D�O�L�Q�J���Z�L�W�K���V�S�L�O�O�V����

�,�Q���W�K�H���H�Y�H�Q�W���R�I���D���O�H�D�N���R�U���D���V�S�L�O�O���L�Q���W�K�H���I�L�H�O�G�����W�K�H���V�S�L�O�O���N�L�W�V���Z�L�O�O���E�H���X�V�H�G���W�R���F�R�Q�W�D�L�Q���D�Q�G���D�E�V�R�U�E���W�K�H��
�S�R�O�O�X�W�D�Q�W�� �D�Q�G�� �S�U�H�Y�H�Q�W�� �D�Q�\�� �I�X�U�W�K�H�U�� �S�R�W�H�Q�W�L�D�O�� �F�R�Q�W�D�P�L�Q�D�W�L�R�Q���� �7�K�H�� �D�E�V�R�U�E�H�G�� �S�R�O�O�X�W�D�Q�W�V�� �D�Q�G��
�F�R�Q�W�D�P�L�Q�D�W�H�G���P�D�W�H�U�L�D�O�V���Z�L�O�O���E�H���S�O�D�F�H�G���L�Q�W�R���O�H�D�N���S�U�R�R�I���F�R�Q�W�D�L�Q�H�U�V���D�Q�G���W�U�D�Q�V�I�H�U�U�H�G���W�R���D���V�X�L�W�D�E�O�H��
�Z�D�V�W�H�� �F�R�Q�W�D�L�Q�H�U�� �I�R�U�� �K�D�]�D�U�G�R�X�V�� �P�D�W�H�U�L�D�O�V�� �L�Q�� �W�K�H�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �F�R�P�S�R�X�Q�G�V���� �:�K�H�U�H�� �D�� �O�H�D�N�� �K�D�V��
�R�F�F�X�U�U�H�G���I�U�R�P���P�D�F�K�L�Q�H�U�\�����W�K�H���H�T�X�L�S�P�H�Q�W���Z�L�O�O���Q�R�W���E�H���S�H�U�P�L�W�W�H�G���W�R���E�H���X�V�H�G���I�X�U�W�K�H�U���X�Q�W�L�O���W�K�H���L�V�V�X�H��
�K�D�V���E�H�H�Q���U�H�V�R�O�Y�H�G����
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�������� �$�,�5���4�8�$�/�,�7�<��

�7�K�H�� �&�R�Q�W�U�D�F�W�R�U�� �Z�L�O�O�� �K�D�Y�H�� �G�X�H�� �U�H�J�D�U�G�� �W�R�� �U�H�O�H�Y�D�Q�W�� �J�X�L�G�D�Q�F�H�� �V�X�F�K�� �D�V���7�K�H�� �&�R�Q�W�U�R�O�� �R�I�� �'�X�V�W�� �D�Q�G��
�(�P�L�V�V�L�R�Q�V�� �G�X�U�L�Q�J�� �&�R�Q�V�W�U�X�F�W�L�R�Q�� �D�Q�G�� �'�H�P�R�O�L�W�L�R�Q�� �S�X�E�O�L�V�K�H�G�� �E�\�� �W�K�H�� �*�U�H�D�W�H�U�� �/�R�Q�G�R�Q�� �$�X�W�K�R�U�L�W�\��
���*�/�$���� �L�Q�� ���������� �D�Q�G���*�X�L�G�H�O�L�Q�H�V�� �I�R�U�� �W�K�H�� �7�U�H�D�W�P�H�Q�W�� �R�I�� �$�L�U�� �4�X�D�O�L�W�\�� �'�X�U�L�Q�J�� �W�K�H�� �3�O�D�Q�Q�L�Q�J�� �D�Q�G��
�&�R�Q�V�W�U�X�F�W�L�R�Q���R�I���1�D�W�L�R�Q�D�O���5�R�D�G���6�F�K�H�P�H�V���S�X�E�O�L�V�K�H�G���E�\���W�K�H���1�D�W�L�R�Q�D�O���5�R�D�G�V���$�X�W�K�R�U�L�W�\�����1�5�$�������Q�R�Z��
�7�U�D�Q�V�S�R�U�W���,�Q�I�U�D�V�W�U�X�F�W�X�U�H���,�U�H�O�D�Q�G�����7�,�,�����L�Q��������������
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�'�X�U�L�Q�J���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���S�K�D�V�H�����G�X�V�W���R�U���D�L�U���S�R�O�O�X�W�D�Q�W�V���J�H�Q�H�U�D�W�H�G���I�U�R�P���W�K�H���S�U�R�S�R�V�H�G���G�H�Y�H�O�R�S�P�H�Q�W��
�Z�L�O�O���W�\�S�L�F�D�O�O�\���D�U�L�V�H���I�U�R�P����

�x�� �0�R�Y�H�P�H�Q�W���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q���Y�H�K�L�F�O�H�V����
�x�� �7�U�D�Q�V�S�R�U�W�D�W�L�R�Q���R�I���W�X�U�E�L�Q�H�V���D�Q�G���F�R�Q�V�W�U�X�F�W�L�R�Q���P�D�W�H�U�L�D�O�V���W�R���D�Q�G���Z�L�W�K�L�Q���W�K�H���V�L�W�H����
�x�� �(�[�F�D�Y�D�W�L�R�Q�� �D�Q�G�� �F�U�X�V�K�L�Q�J�� �R�I�� �U�R�F�N�� �I�R�U�� �X�V�H�� �D�V�� �D�� �E�D�V�H�� �P�D�W�H�U�L�D�O�� �I�R�U�� �L�Q�W�H�U�Q�D�O�� �U�R�D�G�V�� �D�Q�G��

�K�D�U�G�V�W�D�Q�G�L�Q�J���D�U�H�D�V����
�x�� �3�L�O�L�Q�J���R�S�H�U�D�W�L�R�Q�V����
�x�� �(�[�F�D�Y�D�W�L�R�Q�����P�R�Y�H�P�H�Q�W���D�Q�G���S�O�D�F�H�P�H�Q�W���R�I���V�R�L�O���V�W�R�F�N�S�L�O�H�V�����D�Q�G��
�x�� �:�L�Q�G���J�H�Q�H�U�D�W�H�G���G�X�V�W���I�U�R�P���V�W�R�F�N�S�L�O�H�V�����H�[�S�R�V�H�G���X�Q�F�R�Q�V�R�O�L�G�D�W�H�G���V�R�L�O�V���D�Q�G���U�R�D�G�V����

�$�Q���D�V�V�H�V�V�P�H�Q�W���R�I���W�K�H���S�R�W�H�Q�W�L�D�O���H�I�I�H�F�W�V���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q���W�U�D�I�I�L�F���P�R�Y�H�P�H�Q�W�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K�� �W�K�H��
�S�U�R�S�R�V�H�G�� �G�H�Y�H�O�R�S�P�H�Q�W�� �L�V�� �S�U�H�V�H�Q�W�H�G�� �L�Q�� �&�K�D�S�W�H�U�� ������ ���$�L�U�� �4�X�D�O�L�W�\�� �D�Q�G�� �&�O�L�P�D�W�H���� �R�I�� �W�K�H�� �(�,�$�5����
�0�D�[�L�P�X�P�� �X�W�L�O�L�V�D�W�L�R�Q�� �R�I�� �W�K�H�� �R�Q���V�L�W�H�� �E�R�U�U�R�Z�� �S�L�W�V�� �Z�L�O�O�� �U�H�G�X�F�H�� �W�K�H�� �Q�H�H�G�� �W�R�� �L�P�S�R�U�W�� �H�[�F�D�Y�D�W�H�G��
�P�D�W�H�U�L�D�O�V���W�R���W�K�H���V�L�W�H���D�Q�G���Z�K�H�U�H���H�[�F�D�Y�D�W�H�G���P�D�W�H�U�L�D�O�����F�R�Q�F�U�H�W�H���D�Q�G���E�X�L�O�G�L�Q�J���P�D�W�H�U�L�D�O�V���D�U�H���U�H�T�X�L�U�H�G��
�W�R�� �E�H�� �E�U�R�X�J�K�W�� �W�R�� �V�L�W�H���� �O�R�F�D�O�� �T�X�D�U�U�L�H�V�� �D�Q�G�� �V�X�S�S�O�L�H�U�V�� �Z�L�O�O�� �E�H�� �S�U�H�I�H�U�U�H�G�� �W�R�� �P�L�Q�L�P�L�V�H�� �W�K�H�� �F�D�U�E�R�Q��
�I�R�R�W�S�U�L�Q�W���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q���P�D�W�H�U�L�D�O���G�H�O�L�Y�H�U�L�H�V������

�,�Q���R�U�G�H�U���W�R���P�L�Q�L�P�L�V�H���H�P�L�V�V�L�R�Q���R�I���S�R�O�O�X�W�D�Q�W�V���I�U�R�P���S�O�D�Q�W���D�Q�G���H�T�X�L�S�P�H�Q�W�����W�K�H���I�R�O�O�R�Z�L�Q�J���P�H�D�V�X�U�H�V��
�Z�L�O�O���E�H���L�P�S�O�H�P�H�Q�W�H�G���G�X�U�L�Q�J���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N�V����

�x�� �5�H�J�X�O�D�U�� �P�D�L�Q�W�H�Q�D�Q�F�H�� �R�I�� �S�O�D�Q�W�� �D�Q�G�� �H�T�X�L�S�P�H�Q�W�� �Z�L�O�O�� �E�H�� �F�D�U�U�L�H�G�� �R�X�W�� �W�R�� �H�Q�V�X�U�H�� �W�K�D�W�� �W�K�H��
�H�T�X�L�S�P�H�Q�W���L�V���R�S�H�U�D�W�H�G���H�I�I�L�F�L�H�Q�W�O�\���D�Q�G���J�H�Q�H�U�D�W�L�Q�J���P�L�Q�L�P�D�O���D�L�U���H�P�L�V�V�L�R�Q�V�����D�Q�G��

�x�� �3�O�D�Q�W���R�U���H�T�X�L�S�P�H�Q�W���Z�L�O�O���Q�R�W���E�H���O�H�I�W���U�X�Q�Q�L�Q�J���X�Q�Q�H�F�H�V�V�D�U�L�O�\���D�Q�G���O�R�Z���H�P�L�V�V�L�R�Q���I�X�H�O�V���Z�L�O�O���E�H��
�X�V�H�G����

�7�K�H�� �J�U�H�D�W�H�V�W�� �S�R�W�H�Q�W�L�D�O�� �L�P�S�D�F�W�� �R�Q�� �D�L�U�� �T�X�D�O�L�W�\�� �G�X�U�L�Q�J�� �W�K�H�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �V�W�D�J�H�� �Z�L�O�O�� �E�H�� �I�U�R�P�� �G�X�V�W��
�H�P�L�V�V�L�R�Q�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N�V�����7�K�H���S�U�R�D�F�W�L�Y�H���F�R�Q�W�U�R�O���R�I���I�X�J�L�W�L�Y�H���G�X�V�W�����U�D�W�K�H�U��
�W�K�D�Q�� �D�Q�� �L�Q�H�I�I�L�F�L�H�Q�W�� �D�W�W�H�P�S�W�� �W�R�� �F�R�Q�W�U�R�O�� �G�X�V�W�� �R�Q�F�H�� �U�H�O�H�D�V�H�G�� �Z�L�O�O�� �H�Q�V�X�U�H�� �W�K�H�� �S�U�H�Y�H�Q�W�L�R�Q�� �R�I��
�V�L�J�Q�L�I�L�F�D�Q�W���H�P�L�V�V�L�R�Q�V����

�7�K�H���I�R�O�O�R�Z�L�Q�J���P�H�D�V�X�U�H�V���Z�L�O�O���E�H���L�P�S�O�H�P�H�Q�W�H�G���W�R���P�L�Q�L�P�L�V�H���W�K�H���S�R�W�H�Q�W�L�D�O���I�R�U���G�X�V�W���J�H�Q�H�U�D�W�L�R�Q����

�x�� �0�L�Q�L�P�L�V�D�W�L�R�Q���R�I���H�[�W�H�Q�W���R�I���Z�R�U�N�L�Q�J���D�U�H�D�V����
�x�� �6�W�R�F�N�S�L�O�L�Q�J���R�I���H�[�F�D�Y�D�W�H�G���P�D�W�H�U�L�D�O�V���Z�L�O�O���E�H���O�L�P�L�W�H�G���W�R���W�K�H���Y�R�O�X�P�H�V���U�H�T�X�L�U�H�G���W�R���S�U�D�F�W�L�F�D�O�O�\��

�P�H�H�W���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���V�F�K�H�G�X�O�H����
�x�� �'�U�R�S�� �K�H�L�J�K�W�V�� �R�I�� �H�[�F�D�Y�D�W�H�G�� �P�D�W�H�U�L�D�O�V�� �L�Q�W�R�� �K�D�X�O�D�J�H�� �Y�H�K�L�F�O�H�V�� �Z�L�O�O�� �E�H�� �P�L�Q�L�P�L�V�H�G�� �W�R�� �D��

�S�U�D�F�W�L�F�D�E�O�H���O�H�Y�H�O�����D�Q�G��
�x�� �'�D�L�O�\���L�Q�V�S�H�F�W�L�R�Q�V���E�\���V�L�W�H���S�H�U�V�R�Q�Q�H�O���W�R���L�G�H�Q�W�L�I�\���S�R�W�H�Q�W�L�D�O���V�R�X�U�F�H�V���R�I���G�X�V�W���J�H�Q�H�U�D�W�L�R�Q���D�O�R�Q�J��

�Z�L�W�K���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���P�H�D�V�X�U�H�V���W�R���U�H�P�R�Y�H���F�D�X�V�H�V���Z�K�H�U�H���I�R�X�Q�G����

�$���'�X�V�W���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����'�0�3�����K�D�V���E�H�H�Q���S�U�H�S�D�U�H�G���Z�K�L�F�K���V�H�W�V�� �R�X�W���W�K�H���P�H�D�V�X�U�H�V���W�K�D�W���Z�L�O�O���E�H��
�L�P�S�O�H�P�H�Q�W�H�G���E�\���W�K�H���&�R�Q�W�U�D�F�W�R�U���W�R���P�L�Q�L�P�L�V�H���D�Q�G���F�R�Q�W�U�R�O���G�X�V�W���H�P�L�V�V�L�R�Q�V�����V�H�H���6�H�F�W�L�R�Q�����������������7�K�L�V��
�'�0�3�� �Z�L�O�O�� �E�H�� �X�S�G�D�W�H�G�� �E�\�� �W�K�H�� �&�R�Q�W�U�D�F�W�R�U�� �L�Q�� �W�K�H�� �I�L�Q�D�O�� �&�(�0�3�� �W�R�� �D�F�F�R�X�Q�W�� �I�R�U�� �D�Q�\�� �D�G�G�L�W�L�R�Q�D�O��
�P�H�D�V�X�U�H�V���L�G�H�Q�W�L�I�L�H�G���L�Q���3�O�D�Q�Q�L�Q�J���&�R�Q�G�L�W�L�R�Q�V����

������������ �'�X�V�W���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q��

�7�K�H���S�R�W�H�Q�W�L�D�O���I�R�U���G�X�V�W���W�R���E�H���H�P�L�W�W�H�G���G�H�S�H�Q�G�V���R�Q���W�K�H���W�\�S�H���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�\���E�H�L�Q�J���F�D�U�U�L�H�G��
�R�X�W���L�Q���F�R�Q�M�X�Q�F�W�L�R�Q���Z�L�W�K���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���I�D�F�W�R�U�V���L�Q�F�O�X�G�L�Q�J���O�H�Y�H�O�V���R�I���U�D�L�Q�I�D�O�O�����Z�L�Q�G���V�S�H�H�G�V���D�Q�G���Z�L�Q�G��
�G�L�U�H�F�W�L�R�Q���� �7�K�H���S�R�W�H�Q�W�L�D�O���I�R�U���L�P�S�D�F�W���I�U�R�P�� �G�X�V�W���G�H�S�H�Q�G�V�� �R�Q���W�K�H�� �G�L�V�W�D�Q�F�H���W�R���S�R�W�H�Q�W�L�D�O�O�\���V�H�Q�V�L�W�L�Y�H��
�O�R�F�D�W�L�R�Q�V���D�Q�G���Z�K�H�W�K�H�U���W�K�H���Z�L�Q�G���F�D�Q���F�D�U�U�\���W�K�H���G�X�V�W���W�R���W�K�H�V�H���O�R�F�D�W�L�R�Q�V�������7�K�H���P�D�M�R�U�L�W�\���R�I���D�Q�\���G�X�V�W��
�S�U�R�G�X�F�H�G���Z�L�O�O���E�H���G�H�S�R�V�L�W�H�G���F�O�R�V�H���W�R���W�K�H���S�R�W�H�Q�W�L�D�O���V�R�X�U�F�H���D�Q�G���D�Q�\���L�P�S�D�F�W�V���I�U�R�P���G�X�V�W���G�H�S�R�V�L�W�L�R�Q��
�Z�L�O�O�� �W�\�S�L�F�D�O�O�\�� �E�H�� �Z�L�W�K�L�Q�� �������P�� �R�I�� �W�K�H�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �D�U�H�D���� �,�W�� �L�V�� �Q�R�W�H�G�� �W�K�D�W�� �W�K�H�� �Y�D�V�W�� �P�D�M�R�U�L�W�\�� �R�I��
�F�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N�V���D�U�H���O�R�F�D�W�H�G���D�W���G�L�V�W�D�Q�F�H�V���J�U�H�D�W�H�U���W�K�D�Q���������P���I�U�R�P���U�H�V�L�G�H�Q�W�L�D�O���S�U�R�S�H�U�W�L�H�V���Z�L�W�K��
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�W�K�H���H�[�F�H�S�W�L�R�Q���R�I���V�P�D�O�O���D�U�H�D�V���R�I���Z�R�U�N�����Q�D�P�H�O�\���D�O�R�Q�J���W�K�H���J�U�L�G���F�R�Q�Q�H�F�W�L�R�Q���U�R�X�W�H���D�Q�G���W�K�H���7�X�U�E�L�Q�H��
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�,�Q�� �R�U�G�H�U�� �W�R�� �H�Q�V�X�U�H�� �P�L�W�L�J�D�W�L�R�Q�� �R�I�� �W�K�H�� �H�I�I�H�F�W�V�� �R�I�� �G�X�V�W�� �Q�X�L�V�D�Q�F�H���� �D�� �V�H�U�L�H�V�� �R�I�� �P�H�D�V�X�U�H�V�� �Z�L�O�O�� �E�H��
�L�P�S�O�H�P�H�Q�W�H�G�����6�L�W�H���D�F�F�H�V�V���U�R�D�G�V���V�K�D�O�O���E�H���U�H�J�X�O�D�U�O�\���F�O�H�D�Q�H�G���D�Q�G���P�D�L�Q�W�D�L�Q�H�G���D�V���D�S�S�U�R�S�U�L�D�W�H�����G�U�\��
�V�Z�H�H�S�L�Q�J���R�I���O�D�U�J�H���D�U�H�D�V���V�K�D�O�O���E�H���D�Y�R�L�G�H�G�������+�D�U�G���V�X�U�I�D�F�H���D�F�F�H�V�V���U�R�D�G�V���V�K�D�O�O���E�H���V�Z�H�S�W���W�R���U�H�P�R�Y�H��
�P�X�G�� �D�Q�G�� �D�J�J�U�H�J�D�W�H�� �P�D�W�H�U�L�D�O�V�� �I�U�R�P�� �W�K�H�L�U�� �V�X�U�I�D�F�H�� �Z�K�L�O�H�� �D�Q�\�� �X�Q���V�X�U�I�D�F�H�G�� �D�F�F�H�V�V�� �U�R�D�G�V�� �V�K�D�O�O�� �E�H��
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Fairgreen House 
Fairgreen Road 
Galway 
H91 AXK8 
Tel: + 353 (0)91 
565211 
Email: info@tobin.ie 

 Block 10-4,  
Blanchardstown Corporate 
Park 
Dublin 
D15 X98N 
Tel:  + 353 (0)1 8030401 
Email:  info@tobin.ie 

 Market Square  
Castlebar 
Mayo 
F23 Y427 
Tel:  +353 (0)94 9021401 
Email:  info@tobin.ie 

Ducart Suite  
Castletroy Commercial Campus  
Limerick 
V94 Y6FD  
Tel:  +353 (0)61 574 413 
Email:  info@tobin.ie 

The Gateway Building,  
Floor 3, Northwest Business Park, 
Collooney,  
Sligo  
F91W40H 
Email:  info@tobin.ie 

      

 
 

 




