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FOREWORD FROM WIND ENERGY IRELAND

Onshore wind energy is our most affordable source of new electricity.

Itis clean, it is secure, it creates jobs at home and it supports communities in rural Ireland.

;Y U ;Yu% O8 U YA 0 A &US8G § &UY % OckHipher-shar&fram AO0A-& Y- Y&
onshore wind than anywhere else in Europe @and have saved consumers nearly 1840

million since 2000.

Without them we would spend more than a billion euro a year on gas, chiefly imported, for
electricity generation.

While momentum continues to build behind offshore wind energy it is on our onshore
projects we must rely for our 2030 targets and which will continue to provide the bulk of
our renewable power until well into the next decade.

Put simply, we need to build more, faster, and more affordably or face billions in fines
identified by the Irish Fiscal Advisory Council and the Climate Change Advisory Council.

This new report from MKO, Protecting Consumers: Our onshore wind energy opportunity,
a detailed analysis of the potential for more onshore wind energy in Ireland, shows us that
we can do just that.

We have just over 5,000 MW connected to the electricity grid. Another four thousand
have secured, or applied for, planning permission which could get us close to our existing
9,000 MW target.

UK_~ »A&8YO0OAY% 80% 8Yu &8iYUO 8U80A Y u8 A:A A YUOOA U, AU oY
Ireland, identifies every environmentally protected area, every river, lake and stream,

develops a coherent national approach on landscape and identifies the total space le  ftin

Ireland for onshore wind energy development.

Out of this area @roughly 1,302 square kilometres or less than 2 per cent of the country ©
the authors estimate, conservatively, that at least another 6,000 MW of onshore wind
energy could be produced beyond the current 9,000 MW target .

There are still challenges.

Some of the most suitable locations identified are in areas with a weak electricity grid
network. That is why investing in upgrading our grid is so important, to get affordable,
clean, energy from where it is produced to where it is needed.

Other locations might be difficult to develop at the right cost. That is why we, supported

by the rest of the renewable energy industry, have been calling  Cfor five years Cfor a
cross -departmental and independently chaired task -force to identify how we ¢ an lower
the price of renewable electricity in Ireland.

They may be big challenges, but the prize is big too €energy independence.
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We cannot build a strong, resilient, low -carbon economy if we are relying on imported
expensive fossil fuels.

Our future must be our own, one built on a foundation provided by the clean, affordable
and secure energy that only our industry can provide.

: Adgu¥%” G U A ;Ya¥ O§8 0 « &A% A UA; OO U A ;Yuw
a new generation of advanced interconnectors, will secure the future of a prosperous,
competitive, country in which our families and our businesses can thrive.

+U8&" & YGA ; &U OYOU&YUO O 3

Noel Cunniffe

CEO, Wind Energy Ireland
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EXECUTIVE SUMMARY

Wind Energy Ireland commissioned MKO to assess and quantify the potential for further onshore wind
energy development in Ireland. The government target for onshore wind deployment is ambitious, set

at 9GW, as outlined in the Climate Action Plan, 2024. Tdrigetpartly deliversonttdi *RYHUQPHQW V
broader goals of decarbonisitize economy, meeting growing electricity demand, and transitioning

away from dependence on imported fossil fuels.

At presentover9 GW of onshore wind farm projects are at various stages of development. Of these,
approximatelys.25GW are already connected and operationaturrently under construction

approximately 2 GW havesecured planning permissitnut are not yebuilt, and anothed.5GW are

seeking planning permission or dhe subject ofudicial revievg This study took account &5wind

farms and 390individual wind turbines which together make up tre+ GW ofexisting, permitted

and projects inplanning currentlyoccupyng WZR SHUFHQW RI WKH FRXQWU\ V ODQG DU

The path todelivering on theGoverrmentdecarbonisation and energy transition gdalfaught with a
multitude of restrictions, barriers, and blockages to wind farm developments. These challenges include
physical, environmental, geographical, regulatory, technical, and commercial fRetmrgnisinghe

finite quantum of land in the country and thesultanfinite onshore wind energy potential jgtstudy

provides a comprehensive, methodical assessment of Ireland's future onshore wind energy resources.

This assessment involved a detailed constraints analysis and capacity analysis, taking into account
project attrition to estimate the future potential. A 8#Sed constraints analysis and mapping
methodology was employed to identify likely or potentigb@aiments to onshore wind energy
development, map these constraints, and determine unconstrained areas suitable for wind energy
projects.

7KLY DQDO\WLV KDV HVWDEOLVKHG WK havcom& potedifalyH RUHWLFDO 9LDE (
accommodate wind energy developmetaking account of all the planning, environmental and design

constraints consideretheasures 1,302 KmThis areaepresents 1.86% of the mainland area of Ireland

(excluding offshore islands) used as the study area in this analysis.

To quantify the future generation capacity for onshore weinergybased on the TVAit was first
necessary to establish a realistic generation capacity for modern windlémehspmentn Ireland.
Analysis othe 14 most recent wind farms permitted by An Bord Pleanéla up to February 2025
establishedhey are achiging a generatingapaciy of 27.67 MW/km? of TVA mapped in this study
which is ahigher range capacity figutesed further in the analysis lowerrange capacity figure 06D
MW/km? was alsaalculatedn thisanalysiswhich may be more realistic ofhat can reliably be
achieved across the entire couritnfuture wind energy developments across the TVA.

Project attritionis highlighted in this report as a kagk to project developmentesulting in darge
theoretical potential becoming a much smaller realistically achievable poteéndjalt attrition risk
ariseat the land assembly, site feasibility, planning, grid connectioffirzamting stages of projects.

This reportoutlineshow project attrition mayesult in a cumulative effeof a74% reduction ian

initial notional number of potential projectsith the consequence that a significantly larger quantum of
land is required to deliver a desired installed generating cap#wity mightinitially be expected.

Based on the analysis undertaken in this study, dépgmeh whether the higher or lower range
MW/km? capacities can be achieved across the country, the potential future onshore wind energy
capacity of Ireland, is estimated to range frg@6BMW to 9444MW of new wind farm projects, over
and above thapproximate 9.25 GW already in operatjgrermittedor in planning This study did not
considerthe repowering potential of the existing wind farm sites

Recognising that spatial planning policy for wind energy development is going to be developed at a
regionallevel, the future onshore wind energy capacity has also been assessed regimmdliyrthern
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and Western Regional Assemildrea DFFRXQWYV IRU RI WKH FRXQWU\ V IXWXUH RC
potential mapped in this study. The Southern Regional Assembly area accounts for 29%, and the

Eastern and MidlandRegional Assembly area accountsZ6#0R1 WKH FRXQWU\ V IXWXUH RQVKI
energy potential.

Other potential impediments to wind energy development, but which are or could be plolen

rather than physical or environmental constraints, were also considered in this study, and thiat poten
impact on the TVA were quantified’hese other factoiaclude planning policy, potential Air Corps
restrictions, and peatland.

Finally, this repormakesive UHFRPPHQGDWLRQV WR HQVXUH WKH IXOO SRWHQW
wind energy resource can be harnessed to the greatest degree, as soon as possible. These

recommendations relate to an increased Governmegétdor onshore wind energy, a clear policy

framework, significant transmission grid development and reinforcement, updated guidance and a

national or regiondevel landscape sensitivitalibration exercise.

This study has confirmed that Ireland has significant future onshore wind energy pofdreiand
and spaceundoubtedlyexistsacross the country to significantly increaseatim@unt of onshore wind
energy that can contribute to theR Y H U Q Prida@&k/ gdals of decarbonisitige economy, meeting
growing electricity demand, artitansitioning away from dependence on imported fossil fpetvided
the correct policies are in place to harness this future potential.
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INTRODUCTION

MKO were commissioned by Wind Energy Irelatwlobjectively asseasid quantify the potential for
the deployment ofurtheronshore wincenergy developmentsithin Ireland.

The currentGovernment target for onshore wind deployment is 9GW, as set out {Dlithate Action
Plan, 2024

There is alreadypver 9GW of onshore wind farnrojectsat various stages of development

Approximately 525GW is currently connected and operatiomalcurrently under construction

approximately 2 GW is permitted but noyet constructed and a further approximéites GW is

currently seeking planning permission or the subject of ongoing judicial review proce&djnificant
additionaldevelopment activity¥V XQGHUZD\ DPRQJVW :LQG (Qtblfuriner,assisODQG V PHP
in decarbonising the Irish economyeet the growing electricity demaadd transitioraway from a

dependence on imported fossil fuels.

There are a multitude akestrictions, barriers and blockages to wind farm developmiectading

physical, environmental, geographicalulatory technical and commercialhere is a finite quantum

RI ODQG LQ WKH FRXQWU\ DQG WKH FR Xapd/fidite \WuBRMKRUH ZLQG HQH!
potential of theFRXQWU\ V RQVKRUH Zhag@ bEe bbjdtivdly HndRnstbdeidally

assessed and quantified.

This study haswantied ,UHODQG V IXWXUH RQV K RTbis hZsLh@dd uddernthkbd\ SRWHQW LD (
usingdetailed constraints analysisd capacity analysis while also taking account of project attrition to
estimatahe future onshore wind energy potential.
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CONSTRAINTS ANALYSIS

7R HYWDEOLVK ,UHODQG V IXWXUH Ri@3HcdhstaiZeangySisdi@HUJ\ SRWHQWL
mappingmethodology was used. Constraints mapping involves identifying likely or potential

impediments or restrictions to onshore wind energy development, mapping those constraints, and then
overlaying those mapped constraints. Areas outside of the mapped cursiraideemed to be

unconstrained andepending on a number of factogmtentially available for wind energy

development.

All mapping was undertaken usidgcGIS Pro(Version 3.2.2§oftware

Multiple constraints were identified and mappedamary constraints for the purposes ofstbtudy.In
the majority ofcases, buffezones were applied to the constraidtdbufferzone is alefined separation
distance around an identified constraint, whighthe purposes of this exercise, is considéoealso be
a constraint to wind farm development.

The primary constraints identified for this study were selected as being accurately representative of the
constraints that woulde applied in the identification of areas wjbtential to accommodate wind

energy developments, and typical of thipes ofconstraints that would be applied in the design of wind
energy projects. The constraints identified and setback buffer zones applied to those constraints are
typically always considered on a sifecific basis, when the precise nature of a proposed site i
investigated and more fully understood. Therefore, the setback buffer zones appliegrintry

constraints used in this study should not be considered as minigumaximums, or industry

standard, but areonsideredepresentative of what would be typically applied in design of wind energy
developments at presemi this study, such constraints and setback buffer zones were applied to the
entire country.

Some setback buffer zones around constraints for wind farm development relate to the dimension of a
proposed wind turbine. In such cases, for the purposes of this stpdyp@sed wind turbine of 175

metres in tip heightt00Ometre hub heighnd 15@metres in rotor diameter was select€tese

dimensions are considered typical of a commercial scale wind farm based on current turbine technology
and is representative of the size and scale of such wind farm projects currently progressing through the
planningsystem.

Eachprimary constraint is described further below.

All domestic and commercial Eircodes frahe 2024 @ Eircode dataset were usadlidentify the

ORFDWLRQV RI SURSHUWIHY QDWKRMQYH®HEDF K EXIIHU ]RQH ZDV DSS
to recognise the setback distanstgulated in the Draft Revised Wind Energy Development

Guideline3, 2019, referenced off the tip height of any proposed turbine. For the purposes of this study,

a turbine of 175 metres tip height was selected, resulting in a setback distance of 700 metres from each

property when the x4 setback is appliéd a result of this approach, all settlements, villages, towns and

cities areconstrained out.

1 Draft Revised Wind Energy Development Guidelin@spartment of Housing, Planning and Local Government, 2019


https://assets.gov.ie/46097/6e68ea81b8084ac5b7f9343d04f0b0ef.pdf
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$00 UHFRUGHG VLWHY DQG PRQXPHQWY IURP WKH 1DWLRQDO ORQXP
identified as potential constraints to wind farm development and the siting of wind tuFfnéise

purposes of this study, 400metre setback buffer zone was applied to each recorded monumégre

SMR databaseGiven the scale of wind farm sites, wind turbines can be sited around and adjacent to

recorded monuments, once the significance and setting of the monument is considered and fully

assessed as being apprapeiin the course of a planning permission application.

All rivers and streams mappedtine (QYLURQPHQWDO 3URWHFW ldR&etwdieQ F\ V VXUIDF
identified as potential constraints to wind farm development and the siting of wind turbines. For the
purpose of this study, a 5hetre setback buffer zone was applied to each of these surface watercourses.

All lakes mapped inhe (QYLURQPHQWDO 3URWHFWLRQ %drel iQdntifistd AsXUIDFH ZD W}
potential constraints to wind farm development and the siting of wind turbines. For the puobtiss
study, a 10énetre setback buffer zone was applied to each of these lakes.

All Special Areas of Conservation (SACs) mappethm1DWLRQDO 3DUNV DQG :LOGOLIH 6HU
December 2024 designated area spatial’degase identified as potential constraints to wind farm

development and the siting of wind turbines. For the purposthis study, a 20@etre setback buffer

zone was applied to each of these SACs.

All Natural Heritage Areas (NHAs) and proposed Natural Heritage Areas (pNHAS) mapyked
IDWLRQDO 3DUNV DQG :L @dsignated aéed spdtlaFdavave idestifieéd as potential
constraints to wind farm development and the siting of wind turbines. For the psigidbes study, a
200metre setback buffer zone was applied to each of these NHAs and pNHAs.

All SpecialProtection Areas (SPAs) mappédQ WKH 1DWLRQDO 3DUNV DQ®PG :LOGOLIH 6H
designated area spatial datare identified as potential constraints to wind farm development and the

siting of wind turbines. For the purpas# this study, a one kilometre setback buffer zone was applied

to each of these SPAs.

All National Parks mappebly the Department of Housing, Local Government and Heritage and
published via the data.gov.ie data portal, last updated on 24/03y2€¥23identified as potential
constraints to wind farm development and the siting of wind turbines. For the psigidbes study, a
200metre setback buffer zone was applied to each of these parks.

2 National Parks and Wildlife Servite


https://www.npws.ie/maps-and-data/designated-site-data/download-boundary-data
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All overhead electricity transmission lines operated b@idrwith rated voltages of 110kV, 220kV and

400kV were identified as potential constraints to wind farm development and the siting of wind turbines.

For the purposes of this study52bmetre setback buffer zone was applied to the centre line of each

transmission linghat being x3.5 the 15@etre rotor diamete(3.5RD)of the turbinesnodelled in this

study, basedonBBULG V SROLF\ RQ ZLQG WXUELGH FOHDUDQFH WR RYHUKH

All railways forming part of the Irish Rail network were identified as potential constraints to wind farm
development and the siting of wind turbines. For the purposes of this studyre8eGetback buffer
zone was applied to railways, that bex2gthe 15@netre rotor diameteof the turbines modelled in this
study.

All motorways and national roads forming part of the Transport Infrastructure Ireland road network
were identified as potential constraints to wind farm development and the siting of wind turbines. For
the purposes of this study, a 3@6tre setback bufferone was applied to motorways and national

roads, that being x2 the 15@etre rotor diameter of the turbines modelled in this study.

All regional roads forming part of the county road networks were identified as potential constraints to
wind farm development and the siting of wind turbines. For the purposes of this studynatié0
setback buffer zone was applied to regional roadd,libing one rotor diameter of the turbines

modelled in this study.

All local roads forming part of the county road networks were identified as potential constraints to wind
farm development and the siting of wind turbines. For the purposes of this studnedrésetback
buffer zone was applied to all local roads, theing onehalf of the 15@netre rotor diameter of the
turbines modelled in this study, thereby ensuring there is no oversail of turbine blades over local roads.

$00 DUHDY UDWHG DV KDYLQJ D k+LJKy VXVFHSWLELOLW\ WR ODQGV
,UHODQG V ODQGVO t@dre dexMiEdsS poleRibl@angtraimxGwind farm development
and the siting of wind turbines.

There is no single coherent landscape policy for the country that can be easily used as a constraint for
as exercise such as this study. Existing landscape policies origibatal#uthority leveland relate to

S3ROLFI RQ :LQG 7XUELQH &OHOdd) FEOMWR 2/+ V 5HY (LU

4 National Landslide Susceptibility Mapping Project, Geological Survey of Ireland, 2016


https://cms.eirgrid.ie/sites/default/files/publications/Wind-Turbine-Clearance-Policy.pdf
https://www.gsi.ie/en-ie/programmes-and-projects/geohazards/projects/Pages/Landslide-Susceptibility-Mapping.aspx
https://www.gsi.ie/en-ie/publications/Pages/National-Landslide-Susceptibility-Map.aspx
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individual counties andgshowsignificanincoherenceand variatiorin terms of methodologies,

terminologies and classifications across different coufitieseed for rapid decarbonisation of the

Irish economy via the deployment of renewable technologies such as wind energy is clearly outlined in
international and national policy and legislation. These international and national targets and obligations
have frequently run into the barrier of local landscape policy, in the absence a coherent national or

even regional approach to classifying landscape sensitivity to development such as wind energy.

To overcome tk lack ofa nationalor regional landscape policy amd order toincorporate a
landscape sensitivity datas#b thisFuture Onshore Windtudy MKO separatelyconducteda
Landscape Sensitivity Calibration Exer@asel prepared a separateport forthatexercisevhich
informshow landscape sensitivityas assessed a potential constraint to wind farm developm&he
LandscapeSensitivity Calibration Exercise proviceemodel for how a coheredandscapepolicy can

be developed to direct wind energy developments to the most appropriate landscaew diaé
greatestapacity to accommodateem. The development of such a poliey national or regional level,
would greatly assist the proper spatial planning of wind enermdgvelopments

The Landscape Sensitivity Calibration Exerceggorf assigns a landscape sensitivity classification

specifically in the context of wind energy developmemthe existing Landscape Character Areas

(LCASs) already established and mapped by the Local Authorities in each county. This approach

enables greater consistency across county boundaries and a more logical consideration of sensitivity in a

regional and ational context. The rationale for th@ndscape Sensitivity Calibration Exerdsto

provide a coherent, practical, logical, ditdor-purposeapproach taquantifylandscape sensitivifgr

wind energy development, which could inform the preparatibregional renewable energyrategies

and JHQHUDWH D GDWDVHW WR LGHQWLI\ ,UHODQG V IXWXUH RQVKRUE}

The Landscape Sensitivity Calibration Exercises the five classifications of landscagresitivity
outlined in Table 2.1 below.

Table 2.1 Landscape sensitivity classifications used in Landscape Sensitivity Calibration Exercise

Landscape Sensitivity Definition

i1l sz LCAs comprising dandscape ofinternationakenown valueor
importance.

National LCAs comprisingnationallyvaluabldimportantlandscapeharacteristics
andreceptors.

Regional LCAs comprisingregionallyvaluabléimportantlandscapeharacteristics
and receptors.

County LCAs comprising prominent landscape receptors of valuecauaty
level.

Local (lowest) LCAswith some distinctive landscape receptors & characteristics of I
value or which are commonplace

For the purposes of this future onshore wind study,i@hernational @ational and f@gional

landscape sensitivitfassificationgrereidentified as potential constraints to wind farm development

and the siting of windurbines.AreasassignedaCFRXQW\ DQG CORFD Olas§ifibdfidaVFDSH VHQ\
were considered unconstrained for the purposes of this study, on the ba#isvthdtfarm

developments are to be directegvay from the internati@i, national and regional areas, they cannot

be arbitrarily precluded incounty and local areag\ny proposed wind farm project witle subject to

% Landscape Sensitivity Calibration Exerd®port. MKO, 2025h1ips.//mkoireland.je/insights/landscagesitivitealibration/



https://mkoireland.ie/insights/landscape-sensitivity-calibration/
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environmental impact assessment (EIA) winetstinclude detaileda landscape and visual impact
assessment (LVIAyhichassesses the landscape and visual effects of the proposed project-on a site
specific, location and landscaggecific basisA planning authority bAn Bord Pleanala will ultimately
determine whether a proposed wind farm is acceptabéeproposed location and landscape setting,
and potential projects in the county or local classification areas should at least be afforded the
opportunity to have their landscape effects assesstdonsideren a sitespecific basis.

Existingoperational permitted and propose(in planning)wind farmsand their related wind turbines
were analysed as part of this stahd considered as constraints to further wind farm development on
the basis that if a wind farmadready built on a suitable site, the land is not available for further
development. This study did not considerer the repowering potential of the existing wind farm sites
because this was previousgported oninaC5HSRZHULQJ , Ypdubdheg Gy Wind Srietd v
Ireland and also prepared by MKO

A total of 292 existing operational wind fargireclusive of wind farms with multiple phases or grid
connectionsand their related 2,488 existing operational wind turbines were analysed in this study. A
total of44 permitted wind farms and the#l7related wind turbines were also analysed in this study.
Finally, a total of 29 proposed wind farms currently still in the planning process, and their 285 proposed
wind turbines were analysed in this stu@pmbined, this study utilised map datasets relatirgpfo

wind farms and 390wind turbines.The wind turbine datasstveredrawn from an ongoing internal

MKO exercise to magall existing, permitted and proposed wihgbine coordinates to facilitate
cumulativeenvironmentalmpact assessment.

For the purposes of this study, a #0€tre setback buffer zone was applied to all existing, permitted or
proposed turbines. The 6@@etre setback buffer zone reflects a fimior diameter(4RD)separation
distance for theurbine modelled in this studyuch that any futurproposedturbines would have to be
setback a minimum of that distance from any existing, permitted or already proposed turhises.
separation distance would be a standard wind farm design requirememitaise turbulence and
wakelosses betweesdjacent or downwindurbines.

The primary constraints and setbabkiffer zone distances are sumrseadiin Table 22 below.

Table 2.2 Primay constraints and setback buffer zone distances

Properties 700 metres (4 x 175m tip height)
Archaeological sites and monuments 100 metres

Rivers 50 metres

Lakes 100 metres

Special Areas dfonservation (SAC) 200 metres

Special Protection Areas (SPA) 1,000 metres

¢ Repowering IrelandgHow we stay global leaders in onshore wind energy. Wind Energy Ireland, 2024


https://windenergyireland.com/images/files/final-repowering-ireland-report-june-2024.pdf
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National Heritage Areas (NHA) 200 metres

Proposed National Heritage Areas (pNHA] 200 metres

National Parks 200 metres

Overhead Lines 525 metre$3.5 x150m rotor diametej
Railways 300metres 2 x 150m rotor diameter)
Motorways 300metres 2 x 150m rotor diameter)
National Roads 300metres 2 x 150m rotor diameter)
Regional Roads 150metres { x 150m rotor diameter)

Local Roads 75metres ¥ rotor diameter)

Landslide susceptibility High

Landscape sensitivity International, National and Regiorsgnsitivity
Wind farms Operational, Permittedral Proposedin planning)

With the benefit of sitepecific information, including esite surveys, site investigations and further
analysis, therimary constraits and related setback buffer zone distarisésd abovemay be adjusted
whendesigring a specific wind farm development on a specific Bibe the purposes of this national

scale study, a range of commonly used constraints and setback buffers were selected that are generally
representative of current wind farm site identification and design techniques.
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A number of constraints that must be taken account of at-apsfeific level, could not kva beenand
therefore were natonsidered irthis highetdevelnationwide study.

The safeguarding of aeronautical aviation in proximity of civil airporttuding takeoff and landing

routes and radar installatioregn only be considered on a s#feecific basias the wind energy

potential of a specific siteitentified and investigated furthérhere is no single available dataset that

can reliably be applied on mationwide basis, given the nature of these technical constraints, differences

in technical approaches taken to assésK H SRWHQWLDO HIIHFW RI D ZLQG IDUP RQ DC
aeronauticahavigation, but also the technical saus available to mitigate any potential effects

identified. For these reasons, aeronautical aviatesnot considered as a constraint in this study but is

recognised as a potential constraint thiatild have to be considered and managed on certain sites, in

certain locations, on a caggcase basis.

Pointtopoint telecommunicatiorsnd broadcast transmission lio&rridorsare frequently encountered
whendesigning wind farm and identifying seigecific constraints to inform a project layout design. The
route of anytransmission linkn proximity to a potential wind farm sitee establishedia contact with

the telecommunications and broadcast network operators, typically as part of a project feasibility
exercise of as part of the scoping of an environmental impact assessment. It was beyond the scope of
this study to attempt to identify @le radio links that might impact on viable areas. It was ataagtht

not necessary to establish the routes of any sucledimidors, because turbines can often be placed
either side of a restricted link corridor, which need not necessarily reduce the overall capacity of a
potential wind farm site, but could be a project layout design consider&tiorthese reasontglecoms
linkswas not considered as a constraint in this study but is recognised as a potential constraint that
would have to be considereay individual projectspn a casdy-case basis.

Slope is a key sigpecificconsiderationn wind farm designprimarily in terms of roadlayout

geotechnical engineeringeat stability assessment greht and spoil managemepianning Steeper

slopesare often identified as constraints at thesgtecific constraints mapping and project layout design
stageDifferent engineering solutions are also available for road construction and turbine transport
steeper slopes, which can only be considered on g##eific basid-or these reasonslope was not
considered as a constraint in this study but is recognised as a potential constraint that would have to be
considered by individual projects, on a cagease basis.

Eachprimary constraint was individually mapped and overlain on the Republic of Ireland land area, to
HVWDEOLVK KRZ PXFK RI WKH FRXQWU\ V ODQG DUHD LV SRWHQWLDC(
purposes of this study, only the mainland area of the Republielainld was useds the study area

which excluding any offshore islands amount§3@71 krh

Maps of theprimary constraints are included as Figurektd.29 on the following pages.

The individual constraints maps for egmtimary constraint were then overlaid and combined to

establish a combined constrained area. Any area not within the combined constrained area is

potentially suitable for wind farm development by virtue of it being unconstrained. Such unconstrained

areas aredeellG WR EH SRWHQWLDO kYLDEOH DUHDVyY IRU WKH SXUSRVHYV
primary constraints are precluding wind farm development in these areas.
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in the study area potentially remaining for wind farm development is summarised in Tabkdy.

Table 2.3 Constraintsnalysedand their effect on study area

Properties 700 metres 60,242 9,629 86.29
Archaeological sites and 100 metres 6,437 63,435 9.29
monuments
Rivers 50 metres 3,644 66,227 5.29
Lakes 100 metres 2,435 67,437 3.59
Special Areas dEonservation| 200 metres 11,169 58,702 16.09
(SAC)
Special Protection Areas (SP| 1,000 metres 9,862 60,009 14.19
National Heritage Areas 200 metres 971 68,900 1.49
(NHA)
Proposed National Heritage | 200 metres 9,964 59,907 14.39
Areas (pNHA)
National Parks 200 metres 879 68,992 1.39
Overhead Lines 525 metres 7,312 62,559 10.59
Railways 300 metres 966 68,905 1.49
Motorways 300 metres 629 69,242 0.99
National Roads 300 metres 2,669 67,202 3.89
Regional Roads 150 metres 3,940 65,931 5.69
Local Roads 75 metres 11,572 58,299 16.69
Landslide susceptibility High 2,449 67,422 3.59
Landscape sensitivity International 510 69,362 0.739
National 1,662 68,209 2.49
Regional 4,141 65,730 5.99
Wind Farms gOperational 1,045 68,826 1.5009
Wind Farms gPermitted 600 metres 204 69,667 0.299
Wind Farms gProposed 160 69,711 0.239
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[ Properties - 700m Buffer

Figure2.1 Areas constrained by properties + 700m setback buffer
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Figure2.2 Areas constrained by archaeological sites and monuments + 100m setback buffer
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Figure2.3 Areas constrained byvers+ 50n setback buffeand lakes + 100m setback buffer
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[ Special Protection Areas (SPA) - 1km Buffer

[] Special Areas of Conservation (SAC) - 200m Buffer

[ National Heritage Areas (NHA) - 200m Buffer

I Proposed National Heritage Areas (pNHA) - 200m Buffer
¥727; National Parks - 200m Buffer

Figure24 Areas constrained b§ACs+ 200m setback buffeGPAs +km setback buffer,
NHA/PNHASs + 200m setback buffer and National Parks + 200m setback buffer
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[ Overhead Lines - 525m Buffer

Figure2.5 Areas constrained byverhead transmission line$25n setback buffer
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Figure2.7 Areas constrained byigh landslide susceptibility
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[ Permitted Wind Farms - 600m Buffer
[T Proposed Wind Farms - 600m Buffer

Figure2.9 Areas constrained by existing operational, permitte
and proposed wind turbines + 600m setback buffe.
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The unconstrained viable areas mapped in the constraints overlay exercise irtblogeghdof very
small areas not large enough to support a wind farm development.

For a wind farm to be commercially viable, it must be able to pay for the cost of the physical grid
connection worksequiredto connect the wind farm to the national electricity grid, and secure a-route
tomarket for the electricity generated either by way Bemewable Electricity Support ScherRESS
auction or a corporate power purchase agreemeRHA).Connecting a wind farm to the national
electricity grid typically requires the constructiorapfunderground o overhead transmission line -off

site to a nearby electricity substation, often the upgrade of that electricity substation, or in some cases
the construction of a new or extended substation at some point on the nearby transmission grid. Such
grid connectiorcosts can beubstantial andre typically divided across the number of megawatts

(MW) of installed generating capacity in the wind farm demalentfor the purposes of quantifying the

grid connection costs of a particular wind fakngrid connection cost of40 millionfor a50MW wind

farm would result in a grid cost d200,000/MWEXxpecting the cost of treame grid connection
infrastructure to be borne by a 20MW wind farm would increase the grid cd&0®000/MW and

would make the commercial viability of the wind farm extremely challenging and likely uncompetitive
in RESS auctions or in the CPPA market.

Wind energy developments must be of a certain scale to justify the required investment in grid

connection infrastructure and still be commercially competitive. Therefore, very small unconstrained

and potentially viable areas, particularly where they aatisd from larger viable areasnd remote

from existing grid infrastructurare unlikely to be able to support the development of a commercially
competitive wind farm. To account for tiemmercialUHD O LW\ D kV rR&s@mpli@toHie ILOWHUyY
viable areas mappeih this study, tadentify and discount areas below a certain size from being

considered further in the study.

Two criteria were used for the small area filter, as described below and illustrated in Figbeddy.
Areas must be greater than 1% area,or
Areas less than 1Kmmustbe located within 1.5 kilometres otiéblearea greater than
1 kn¥, such that the smaller areas could be considered as potential locations for wind

turbines and part of a larger wind farm development involving the qweater than 1
ki?.



Protecting ConsumergOur Onshore Wind Energy Opportunity
A detailed analysis of the potential for more onshore wind ener{pelemd

Viable Areas <1k
and not within 1.5kn
of larger viable are:

Viable Areas <1k
but within 1.5km of
larger viable area

Figure2 1@ 11 lllustrative example ahe application of themall area filter

Small unconstrained and potentially viableas that were not greater than 12konwithin 1.5
kilometres of an area greater than 1%kmere discounted, and not considered further in this stlithg
removal of the small areas elimina&bkm? of otherwise potentially viable area.

The use of very small viable areas for single turbine wind energy developments was not considered as

part of this study, because of the limignulative contributiorsuch turbinegould make to national

renewable energy targetnd the imited opportunities fosuch developmentshere the turbine can be

connected t@ nearby electricity grid with minimal upgrade codtkere is only very limited

precedence for such sindglebine developments in Ireland, and it is not considered realistically

possible ttb W WKH\ ZRXOG PDNH DQ\ PHDQLQJIXO FRQWULEXWLRQ WR WK

The mapped viable areas (as referenced in Section 2.2 above) that remained following the removal of

the unviable small areas (as referenced in Sect®habove), gave rise to a reduced area, termed the
TheoreticaMViableAUHD 79%$ 7KH 79% RQ WKH EDVLV RI WKH DQDO\VLV XQ
unconstrained with reference to themary constraints, and meets the small area filter criteria.

The TVA hasbeen mapped andheasured 302km?. Due to commercidy sensitive nature of thaata,
maps of thecombinedunconstrained areas the TVA arenotincluded in this reporas it may be
misinterpreted as being a map of potential wind farm slteseality, it is a nationalcale screening
exercisdntended to quantify future wind energy potentehd any part of the TVA would require
further detailed analysis before it could be fairly presented as a potential wind farm location.

A TVA of 1,302km? representd.8% of the mainland area of Irelat@kcluding offshore islandayed
as the study area in this analysis
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CAPACITY ANALYSIS

To quantify the future generation capacity for onshore veinergybased on the TVAit is first
necessary to establish a realistic generation capacity for modern windléarehspmentn Ireland.
Assessing their generation capacity and geographical footprint can provide a Riglioea that can
be applied to the TVA to quantify the total national wind energy potential.

To establish the MW/kATigure, the 14 wind farm projects granted planning permission by An Bord
Pleanalgincluding Strategic Infrastructure Development applications and appealgentst January
2024up to 28" February 2025, wermnalysedDecisions of An Bord Pleanala on sintglebine,

extension of life and substitute consent wind farm applications were not considered in the dataset of
projectsanalysed

Projects that have been granted planning permission by An Bord Pleanéla would have been subject to
Environmental Impact Assessment (EIA) and the full rigours of the planning process. They will typically
have undertaken 2+ years of environmental surveystutties, prior to the preparation of the
Environmental Impact Assessment Report (EIAR) that would have accompanied the planning
application. Having been granted permission by An Bord Pleanéla, they would have been deemed
appropriate proposals for the sabj locations and would have been designed to meet all current
guidelines and best practice requirements.

The planning application documentation for eaxfhihe 14projecs was reviewed to establish the

expected generating capac{ty megawatts, MWQf theturbinesthat were proposed and subsequently
permitted Theturbines were also mappesingGIS andoverlaid on the TVA that emerged from the
primary constraints mapping exercise. This process enabled the total generating capacity of each wind
farm [(number of turbinesX (expectedurbine generating capacifyjo be established rafive to the

area of the TVAFor the purposes of this exercise, any TVA within aié@f@e distance from the

permitted turbines were considered to be part of the viable area for each project.

The 14 wind farms projects analysed are ligteflable 3.1below, including the Figure numbers on the
following pagesvhich map theturbine locations of each project, relative to thaeppedTVA.

It is important to note that the TVA mapped in this study and usechtoulate a MW/krhcapacity for

each of the 14 projects, is solely based on the constraints identified and buffer zones applied in this
study. Ths study did not take acaoat of sitespecific environmental, planning or technical constraints or
factorsthat would have beeknown to the project developers of the 14 projefcitowing their

extensive site investigations, surveysamalysis of the environs of theespective projectsitesSome

of the proposed and subsequently permitted turbines across the 14 projects may be located outside of
themapped TVA, but that does not mean and should not be interpreted as them being in unsuitable
locations. The locations of off mapped turbines were clearly considered to be suitable and appropriate
given that they all secured planning permission.
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Table 3.1 Wind farm projects granted permission by An Bord Pleanadla 01/01422802/2025 used to derive capacity analysis

Wind Farm Project ABP Ref. No DatePermission No. of Turbines  Figure No.
Grantedby ABP Permitted
Dernacart, Co. Laois PL11310312 03/01/2024 6 Figure 3.1
Fahy Beg, ©. Clare PL03317227 06/03/2024 8 Figure 3.2
Sheskinsouth Co. Mayo PA16.315933 13/03/2024 18 Figure 3.3
Borrisbeg, CoTipperary PA92.318704 12/09/2024 9 Figure 3.4
Pinewoods, Col.aois PL11.316305 18/09/2024 11 Figure 3.5
Knockranny, CoGalway PL07.318723 30/09/2024 11 Figure 3.6
Cush, Co. Offaly PA19.318816 04/11/2024 8 Figure 3.7
Ballynagree, CaCork PA04.312606 19/11/2024 16 Figure 3.8
Firlough, Co Mayo/Sligo PA16.317560 19/11/2024 13 Figure 3.9
Bilboa, Co Carlow/Laois PL01.318295 21/11/2024 5 Figure 3.10
Ballivor, Co Westmeath PA25M.31621] 22/11/2024 26 Figure 3.11
Oweninny 3, CoMayo PA16.316178 21/01/2025 18 Figure 3.12
Gortyrahilly, Co Cork PA04.314602 25/02/2025 13 Figure 3.13
Glenard, Co Donegal PAO5E.31265¢ 26/02/2025 15 Figure 3.14
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https://www.pleanala.ie/en-ie/case/310312
https://www.pleanala.ie/en-ie/case/317227
https://www.pleanala.ie/en-ie/case/315933
https://www.pleanala.ie/en-ie/case/318704
https://www.pleanala.ie/en-ie/case/316305
https://www.pleanala.ie/en-ie/case/318723
https://www.pleanala.ie/en-ie/case/318816
https://www.pleanala.ie/en-ie/case/312606
https://www.pleanala.ie/en-ie/case/317560
https://www.pleanala.ie/en-ie/case/318295
https://www.pleanala.ie/en-ie/case/316212
https://www.pleanala.ie/en-ie/case/316178
https://www.pleanala.ie/en-ie/case/314602
https://www.pleanala.ie/en-ie/case/312659
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Figure31 Dernacart, Co. Laois

Legend

@ Turbine Locations &= JTurbine Locations 600m Buffer Viable Area (based on methodology outlined in this report)

Figure32 Fahy Beg, Co. Clare
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Figure3.3 Sheskin South, Co. Mayo

Legend

@ Turbine Locations &= JTurbine Locations 600m Buffer Viable Area (based on methodology outlined in this report)

Figure34 Borristeg, Co.Tipperary
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Figure3.5 Pinewoods, Co. Laois

Legend

@ Turbine Locations &= JTurbine Locations 600m Buffer Viable Area (based on methodology outlined in this report)

Figure36 Knockranny, Co. Galway
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Figure3.7 Cush,Co. Offaly

Legend

@ Turbine Locations : ]Turbine Locations 600m Buffer Viable Area (based on methodology outlined in this report)

Figure38 Ballnagree, Co. Cork
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Figure39 Firlough, Co. Mayo/Sligo

Legend

@ Turbine Locations : JTurbine Locations 600m Buffer Viable Area (based on methodology outlined in this report)

Figure310Bilboa, Co. Carlow/Laois
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Figure311 Ballivor, Co. Westmeath

Legend

@ Turbine Locations : JTurbine Locations 600m Buffer Viable Area (based on methodology outlined in this report)

Figure312Oweninny 3, Co. Mayo
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Figure313Gortyrahilly, Co. Cork

Legend

@ Turbine Locations : JTurbine Locations 600m Buffer Viable Area (based on methodology outlined in this report)

Figure314 Glenard, Co. Donegal
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As is evident from the above figures, the TVA in the immediate vicinity of the 14 sites is often made up
of multiple, isolated or fragmented unconstrained viable areas, rather than a single, larger contiguous
area.

In some cases, the mapped turbine locat@resnot located on thmapped TVA This can happen for

a variety of reason®wellingsidentified as constraint properties in this stotyy not actually be
occupiedor could be owned by landowneisvolved in a proposed project, and therefore may not
require the full, or anysetback buffer such agsapplied in this studyOverhead linesnay not require
the full 3.5RDseparatiorbuffer from proposed turbines, once a technical assessment of the line is
undertake. This study did not have the benefit of ssgecific design information or survey data, which
might have deemed a proposed turbine location suitdhlewhich would not have been knovim
undertakinga nationwide exercise such as this.

In contrast, there are areas mapped as TVA on which turbines were not proposed or permitted, most
likely because the land was not available to the project developer and could not be secueed

includedin the projectln some cases such as Figure 3.1 (Dernacart) and Figure 3.7 (Cush), large areas
that were subject tmdustrial peat extractiorare evident within the TVA and within the 66tetre

turbine buffer zone, but these lands were likely not available to be included in those projects.

The underestimation of the TVA on some projects as a result of not taking accounspesifec
constraints, and overestimation of the TVA on other projects as a result of not considering land
availability,is assumedtb have abalancing effect of cancelling out both any uredgimatioror
overestimationo project capacities

Table 3.2below provides th@utputs of the capacity analysis conducted onlth@rojectsllustrated in
the above capacity analysis mapping
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Table 3.2 Capacity analysist wind farms granted planning permission by An Bord Pleanala 01/0142824122025

Project No. of Turbines TVA within 600m MW capacity ol  MW/km?

Permitted of permitted permitted projec!

turbines km?
Dernacart, Co. Laois 6 2.81 60 21.35
Fahy Beg(Co. Clare 8 0.56 34.8 62.14
SheskinSouth Co. Mayo 18 7.51 135 17.31
Borrisbeg, CoTipperary 9 1.08 63 58.33
PinewoodsCo. Laois 11 0.82 47.3 57.68
Knockranny, CoGalway 11 2.69 47.5 17.66
Cush, Co. Offaly 8 1.37 57.6 42.04
Ballynagree, CoCork 16 6.41 100 15.6
Firlough, Co Mayo/Sligo 13 4.39 71.5 16.29
Bilboa, Co Carlow/Laois 5 0.82 225 27.44
Ballivor, Co Westmeath 26 12.71 143 11.25
Oweninny 3, CoMayo 18 9.56 90 9.41
Gortyrahilly, Co Cork 13 3 46 15.33
Glenard, CoDonegal 15 5.98 93 15.55
Totals: 59.71 kM 1,06.2 MW
Average:

The MW/kn?¥ capacities per project range from 9.41 to 62.14 M\&//lhich admittedlyis a large
range

The disparity in MW/kmcapacities is representative of the differing shapes, sizes and corfstrathts
acrosdlifferingwind farm sites. The two lowest capacities found onC2ZH QL Q Q\ 2 0: NP

and C% DOOLYRU ?, bothodwhitiPareprojects permitted for large contiguous landholdings

on former Bord naM6na SHDW H[WUDFWLRQ VLWHV ,Q FRQWUDFW WKH KLJKH'
(62.14MW/kPh DQG C%RUULYV E H)] both of which &d°projects proposed for private

landholdings, whiclare heavily constrained, but due to the shape and orientation of the viable areas

remaining after constraints are applied, are able to accommodate a relatively high number of turbines

relatively small viable area

7KH DYHUDJH RI DO O ?cagaditR$/i$76WMW/k®?. TR figure will be used as a
higher rangecapacity figure to calculate a higher range future onshore wind energy pdigutial

However, thi27.67 MW/km? may not be entirelyrepresentativef what carreliablybe achieved across
the entire country, as it relates to specific projects that have successfulld géamunéng permission
and avoickd other development obstacle3f the potential wind farm project sites that remain to be
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developed, these 14 projectmist b e FRQVLGHUHG WKH CORZHVW KDQJLQJ IUXLW DP
that remain to be developek (DVLHUyYy VLWHY ZLOO D O WéfdeGhedeD, WitlEthbsleQ GHYHOR
being deemed easier for multiple reasons including wind speed, proximity to grid, ease at which lands

could be assembled, et&s further wind farm development takes placdutureyears, potential sites

are likely to be more challenging to develop, and therefore the MWdapacities achieved on thé 1

projects studiednay not be achievablen every other part of theationwideTVA mapped in this

study

Given that this nation#ével studyis estimating the potential capacity of all potentially viable areas that
are not yet developed as wind farmdpwer range capacity figuhas also been derivedom the totals
of the 14 projects analysed, as per Table 3.3 below.

This lower range capacity figure, based on professional experience and judgement of wind farm
development, may be more representatifehe realistic future onshore wind energy potential.

Table 3.3 MW/kn? derived from totals of 14 projects analysied

Project Dataset Total TVA within Total MW capacity of Total MW/kn?
600m of permitted permitted projects
turbines

14 projects granted 1,006.2 MW
planning permission by

ABP 01/01/2024

28/02/2025

The lowerrange capacity figure o068 MW/km? will be used to calculate a lower range future onshore
wind energy potential figure.

Either the higher or lower range capacity figusdisbe different to theM\W/km? figures established in

similar exercisesndertaken to establish MW/Koapacitiepreviously. The key difference is the area

the MW generating capacity is divided into. In similar exercises previously undertaken, the area of the
site would have been established by referencing the planning application site boundary area, or the area
encicled by the outermost turbines in a wind farm project. The TVA established in this study and from
which the MW/knifigure is derivedtakes account of sitevel constraints and therefore is naturally

going to be a smaller area than the planghapplication site boundary or the area encircled by the
outermost turbinesThe MW capacity of a project spread across a smaller TVAwaysgoing to

generate a higher MW/kfrcapacity.
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PROJECT ATTRITION

The theoretical viable area (TVA) mapped via the application optiraary constraints and the further
analysis of those constraidesscribedn Section 2 above, outlindise theoretical areas that could be
developed for windenergy developmenteperdent on certairconditions There are sixconditions that
must exist for a theoreticaljablearea tobecome a develope@perationalwind farm The failure of a
wind farm projectdue toany one of the six conditionsot being metandthe ultimate failireto get to a
construction and operational stadeyY N Q RpfapecDattritibn Project attrition results in a large
theoretical potential becoming a much smaller realistically achievable potértjalt attrition is part
of the risk that prj@ct developergxpectwhen attempting to develop wind farm projects.

The six conditions that must exist for a theoretically viable area to become a wind farm in reality and
withstand project attrition, are outlined below.

Landowner consenifihe required landowngs) must be willingand able to enter into
longterm agreements with a wind farm develofemaketheir landsavailablefor

wind farm development. This requiréigereto be noinsurmountabléitle, ownership or

legal issues relating to tland It is now commonplace for up to 20+ landowner
agreements to be required to assemble the necessary lands for a wind farm site and the
access and grid connection routes thereto. Fragmented landholdimagstairdisputed

land titleor landholdings owned as commonage, can make it unviable and unrealistic to
secure all the landowners agreements required to secure robust legal rights to develop a
wind farm.

Site feasibilityTechnical Stedevel constrainteftenonly emerge when site

investigations or other work relating to the project design or the environmental impact

assessment of a wind farm projeetmmences anchay often be insurmountabldny
SRWHQWLDO ZLQG IDUP PXVW EH GHHPHG VXIILFLHQWOI IHL
decision to invest and risk the cost of preparing a planning permésdication. Such

constraints that can render site unfeasible or simply toorfsigto be progressed

further; include ornithology risks relating to bird activity site, geotechnical risks

relating to slope or peat stability, aeronautical aviation risks relating to radar or flight

path approaches around airporésnongst others

Planning permissiom proposed wind farm developmeahd its associated grid
connection/nust be capable of securing planning permission, from a local authority, on
appealfrom An Bord Pleandla, or directly from An Bord Pleanala if submitted as a
strategic Infrastructure development.

Judicial reviewA proposed wind farm that secures planning permission and may have
fts granted permission judicially reviewed, must withstand any such judicial review.

Grid connectionA proposed wind farm must be able to secure a grid connection to
connect to the electricity grid at a cost tlsatommercially viable. The physical extent
or type of grid connection method specified in a grid connection offer may be cost
prohibitive for a project. Similarly, the level of grid constraints and resultant dispatch
down implications for @roposed wind farm, may make it unviable to develop.

Route to marketA proposed wind farm must be able to secure a route to market for
the electricity it could generate, either by of a Renewable Electricity Support
Scheme (RESS) auction or a corporate power purchase agreement (BB#PAbutes
to market are commercially competitive, and by their nature require a certain number
RI SURMHFWV WR IDLO L] RWKHUV DUHHB/R|I VXEFFEHOGUPXOO! |
projectshavefailed to secure RESS contracts or fail to even enter the RESBrau
process because they cannot meet the specific price cap.
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The concept of project attrition was outlined in the

SEAI Methodology for Local Authority Renewable

Energy Strategié$LARES)ZLWK UHIHUHQFH RI D CVLHYH
DQDO\VLYV toDhdsr8ityiRgDvnK energy

potential. The LARES$eferenced concept refers to a

theoretical wind energy resource being reduced to a

technical resource, further reduced to a practical

resource, further reduced to an accessible resource

and finallyreduced to a cost competitive resource, as

illustrated inFigure4.1opposite.

The LARES approach does not take account of all
the stages in the development of a wind farm project,
each of which is a potential hurdle the potential
project must successfully clear.

Figure4.1 Graphical representation of 'sieve analysi.
approach from SEAI LARES methodology

The six conditions referenced above that must exist for a theoretically viable area to become a wind
farm in reality and withstand project attrition, could also be barriers and result in project failures. If
lands for a potential wind farm project cannot bewed or landowners are not agreeable to
accommodating a wind farm development on their land, the project cannot proceed. If site level
constraints rule out a site as beggtable orender awind farmproject too high a risk for a developer
to procead with,the projectwill not proceed. Ifa proposed wind farnproject cannot secure planning
permission odoes and later fails to withstand a judicial review legal chall&imgproject cannot
proceed. It avind farmcannot secure a grid connection to connect to the electricity grid at a coist that
commercially viable, the project cannot proceda Wind farmproject cannot secure a route to market
for the electricity it will generate, it will not be able to secure project finance required to fund the
construction, and the project cannot proceed.

These multiple, successighallenges at the variogtage®f projectdevelopmenhave a significant
cumulative effect. If 8086 projecs (4 out of 5aresuccessfudteach stageand onlylin 5 (20%)
potential projectfails at each successive stalje,cumulative effect is a 74% reduction ininital
notionalnumber ofpotentialprojects asillustrated in Figurd.2below.

7 Methodology for Local Authority Renewable Energy Strategies. Sustainable Energy Authority of lreland, 2013


https://www.seai.ie/sites/default/files/publications/Methodology-for-Local-Authority-Renewable-Energy-Strategies.pdf
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Cumulative Effect of Project Attrition

(With 80% of projects successful at each project developmeiit stage

100%
90%
80%
70%
60%
50% >>>>
80%
>>>> 80%
. succes >>>>
30% rate 80% >>>>
>>>> succes 80% >>>>
20% rate succes: 80% >>>>
>>>> rate succes 80%
0, >>>> rate succes
10% >>>> rate
>>>>
0%

Notional Stage 1 - Land Stage 2 - Site  Stage 3 - Stage 4 -  Stage 5 - Grid Stage 6 - Route
potential wind available for feasible (no on- Planning  Judicial review connection to market
farm locations wind farm  site constraints permission of grant of  available and secured

identified in this development  precluding granted permission commercially
study development) unsuccessful. viable
Permission
stands

m Potential Projects m Project Attrition

Figure4.2 Project attritionllustration

A comprehensive historical analysis of attriton rdlelSURVY WKH ,ULVK ZLQG HQHUJ\ LQGXV
development pipeline was beyond the scope of this study. However, the professional experience of

MKO, with over 20 yearexperience at the forefront of the wind industry development in Iretartt

directexperience ohundreds ofwind farm projectsis that an 80% success &tteach stagshould be

achievable with the rigleovernmenipolicy supportsbut may be optimistic based on recent and

current observations, such as:

The proportion of lands across the country in State ownership, and not available for wind
farm development due to other requiremefasthat land

The highlyfragmented ownership structure of privaigiyned, viable lands not already
developed as wind farm projects, including large areas of commonage.

The 59% success rate for wind farm cases decided by An Bord Pleandla between January
2022 and February 2025 (31 grants; 20 refusals; 1 partial grant), although there has been a
notable increase to 82% in the proportion of decisions to grant permission bydAn Bo
Pleanéla over the last six months to February 2025.

The lack of transmission grid infrastructureaieas such d@3onegal and Mayo and the

grid costs a project in dse locations would have to incur.

Wind farms in locations with high levels of grid constraints (e.g. Donegal) not bidding in
RESS auctions because of being unable to bid in under the maximum price cap.

The consequence of project attrition is thaignificantly largequantum of land is required to deliver a
desired installed generating capacity than might originally be expected.
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Based on the Capacity Analysisdertakernin Section3 above, if 1krd can accommodat6.9 MW
using the lower range capacity figuapplied nationally and allowing for project attriti@ach1kn? of
the TVA would only deliver 26% 46.9 MW, or 439 MW/kn?, when applied nationally

If the same 1krhcould accommodat@7.67 MW using thehigherrange capacity figure, applied
nationally and allowing for project attritioach1kn? of TVA would only deliverand average a26%
of 27.67 MW, or 7.19 MW/knm? when applied nationally
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5. FUTURE ONSHORE WIND CAPACITY

5.1 Results

The combinedresult of the constraints analysis, capacity andlysiisg the higher and lower range
values)and project attrition is outlined in Table 5.1 below.

Table 5.1 Potentialuture onshore wind energy capacity

Parameter Lower Range Higher Range
Future Onshore Future Onshore
wind Potential Wind Potential

Theoretical Viable Area (TVA) 1,32km?

MW/km? Capacity 16.9MW/km? 27.67TMW/Km?

Theoretical MW Capacity of TVA 22,08 MW 36,026 MW

Project Attrition Rate 74%

PotentiaMW Capacity of TVA 5,768 MW 9444MW

Based on the analysis undertaken in this stbdydependant on whether the higher or lower range
MW/km? capacities can be achieved across the coutfteypotential futurenshorewind energy
capacityof Ireland is estimated toange from5,768MW to 9444MW.

The 5,768 MW to 9,444 MVif future onshore wind energy capacitpuld be in addition to all

currently operationabr under constructiowind farm project¢~5,250 MW) along with thoserojects

that have already secured planning permis$ib00 MW) or have applied for planning permission
(~1,%0 MW). However,the projects not yet operational or still in the planning proaesdikely to be
subject to projedcattrition as referred to in Sectidnabove How many of the projects that have secured
planning permissionltimately get builtdepends on grid connection availability and constraints, and
them finding a route to market for their power other policy or markeatelated factors, rather than
physical, planning or environmental factdrle projects that are still seeking permission, are further
exposed to the risk they will not secure permissiomnympermission maype subject to judicial review
and ultimately be annulled or remitted back to An Bord Pleanala for reconsideration.

s2  Regional Potential

Recognising thapatial planning policfor wind energy development is goinglte developed at a
regional level, théuture onshore wind energy capadiigs also been assessed regionallyhe context
RI WKH FRXQWU\ V WKUHH 5HJLRQDO $VVHPEO\ DUHDV DV PDSSHG L
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Figure5.1 Regional Assembly areas

The Climate Action Plan 202dcludes Action EL/234/4t« 3XEOL VK 5HIJLRQDGciHQHZDEOH (O
6 WU D Vriteubdéatégr Draft Revised National Planning Framework also includes National Policy

Objective 74which steds kK (DFK 5HIJLRQEDO $VVHPEO|I PXVW SODQ WKURXJK WKH
Economic Strateqy, for the delivery of the regional renewable electricity capacity allocations indicated

for onshore wind and solar reflected in Table 9.1 below, and identify alloc#pioeach of the local

authorities, based on the best available scientific evidence and in accordance with legisiative

requirements, in ordertP HHW WKH RYHU D Oléas@ tbid th& r@fErénceUD TABI8/ digve

related to a table in thepdated Draft Revised National Planning Framewatk a table in this report.

The TVA and consequentgtential future onshore wind energy capaéiyeach of the three Regional
Assembly areas is shown in Table 5.2 below.

Table 5.2 Regional future onshore wind energy potential

Region TVA (km? % of Total TVA Lower Range Higher Range
Future Onshore  Future Onshore
Wind Potential Wind Potential

Northern and 590 45% 2,614 MW 4,279 MW

Western

Southern 374 29% 1,657MW 2,713MW

Eastern and 33 26% 1,497 MW 2,452 MW

Midlands

1,302km? 5,768MW 9444MW

53  Sensitivity Analysis  €5econdary Constraints

Otherfactorsthat are potential impediments to wind energy development, but whicbrareuld be

policy-driven rather than physical or environmental constraints, were considesedawary

constraints in this study. These other factors were considered and analysed to illustrate the impact of
FHUWDLQ H[LVWLQJ SURSRVHG RU SRVVLEOH SROLF\ PHDVXUHV RQ
potential.
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Wind Energy Policy

The majority ofirish planning authorities now incorporate renewable energy strategies, or in some cases
dedicated wind energy strategies, into their development plans. Such strategies typically identify
mapped areas, where wind energy developments would be considered maxprégapr, less

appropriate or nbappropriate The development plans are required to set out the overall strategy of the
Local Authority for the proper planning and sustainable development of the area.

There is a high degree of variability in the age, quality and ambition of the wind energy strategies that

IRUP SDUW RI SODQQLQJ DXWERWBDVUW R GHYUHIDORISPHQB/5SESRONULQJ
repor published by Wind Energy Ireland and also prepared by MKO, the wind energy policy

classifications in the individual local authority areas were mapped for the@ntirery and

consolidated into three simplified categories: 1) favourable, 2) unfavourable or 3) unclassified areas.

As partof thisFuture Onshore Windtudy, the consolidated wind energy policy classification areas

ZHUH RYHUODLG RQ WKH WKHRUHWLFDO YLDEOH DUHD 79% WR DVV
future onshore wind potential relative to existing local authority development plan poligintb

energy.

Table 53 provides the areas amkercentagesf the TVA in the consolidated windnergy policy areas.
Figure 52 illustrates the percentage of the TVA in each of the consolidated wind energy policy areas in
chart format.

Table 5.3 Area and percentage of TVA in wind energy policy areas

Policy Classification

% of TVA in Wind Energy Policy Areas

Unclassified
16.40%

Favoured
36.10%

Not Favoured
47.50%

Figure5.2 Percentage of TVA in wind energy policy areas

& Repowering IrelandgHow we stay global leaders in onshore wind energy. Wind Energy Ireland, 2024
htips.//windenerqgyireland.comy/images/filestfemweringrelandreportiune2024.pdf
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532  Air Corps

The development of onshore wind enettigs beermade more challenginign recent yearby the

policy position of the Department Bfefence(DoD), and specifically the Air Corp#) relationto the

siting of wind energy projecits certain areaand objections to the development of specific wind energy
projects A 2014 draft position paper entitletlr Corps Wind Farm/Taltructures Position Paper

makes a series of recommendations to restrict the development of onshore winctleoegyfails to
provide any evidencbase to support these proposdibese include:

No wind farms to be built within 3 NM (Nautical Miles) of a motorway or national

primary road.

No wind farm to be built within 5 NM of ailitary installation D WHUP ZKLFK LV QRW
defined

No wind farm to be built within several identified areas. The paper identifies several parts

of Ireland from which it proposes to restrict the development of onshore wind farms.

Some of these relate to airspace delegated for military use under the liggioAAct

1993 (IAA Act) and notified under S.I. 806/2007, but others appear to have never been

formally published or designated.

The restricted areas referec@ the 2014 position paper wemgapped andoverlaid on the theoretical
YLDEOH DUHD 79% WR DVVHVV DQG TXDQWLI\ WKH PDJQLWXGH RI W
wind potential, if the 2014 position paper were to be adopted and implemented as drafted.

Table 54 provides the areas and % of the TVA in the suggested restricted and unrestricted areas. Figure
53illustrates the percentage of the TVA in the suggested restricted and unrestricted ahaas in
format.

Table 54 Area and percentage of TVA iAir Corps suggested restricted areas

Air Corps Areas % of TVA

% of TVA in Air Corps Suggested Restricted Areas

Restricted
33.70%

Unrestricted
66.30%

Figure5.3 Percentage of TVA within Air Corps suggested restricted areas
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Peatland

The majority of the Irish uplands are dominated by peat soitbthese areas were amongst the first to

VHH ZLQG IDUP GHYHORSPHQW LQ ,UHODQG IURP WKH V GXH WR
VSHHGYVY 7KH ,ULVK PLGODQGY VDZ YDVW DUHDV RI UDLVHG ERJV GU
until recentyears, and many of these have already been, or are intended for repurposing to

accommodate renewable energy developments such as wind farms.

Peatland have becomebetterunderstoodand morevalued in recent years, as carbon stores,

biodiversity resources and for their water retention abilities which reduce flooding in downstream

catchments. Many wind farms are already developed on peatland sites across Ireland. The construction

of a wind farmdevelopment, or any type of development in a peatland environment, has the potential

to cause the release of carbon from the peattarttie atmosphererhe embodied carbon required to

constructa wind farm development on peatland is usually offset by the operation of the wind farm and

resultant reduction in fossil fuelsg in less than two ye&&. Environmental impact assessments

reports prepared to accompany planning application for wind farms, must calculate their carbon

EDODQFH XVLQJ PHWKRGV V XF Kwbhd/fawkhiatbGrFcRIdMIsYdL fokpeaRaAisU QPHQ W V

To assesBow much of the TVA was located geatsoils and in peatland environments, the TVA was
overlain on theGeological Survey of Irelandguaternarysediment dataet All areas classified as
blanket peat, cutver raised peat and fen peatere mapped

Table 55 provides the areas and % of the TVA within peatland areas. FigutiiStrates the
percentage of the TVA within peatland areas in chart format.

Table 5.5 Area and percentage of TVA iReatlancareas

Peatland and Other Areas

% of TVA in Peatland Areas

Other Areas

Peatland 37.40%

62.60%

Figure5.4 Percentage of TVA in peatland areas

9 Life cycle analysis of the embodied carbon emissions from 14 wind turbines with rated powers between 50Kw and 3.4Mw.
Smoucha, EA., Fitzpatrick, K., Buckingham, S., & Knox, OGG. (2046jnal of Fundamentals of Renewable Energy and
Applications, 6(4), Article 1000211. Advance online publications./pure.sruc.ac.uk/ws/portaliiles/porial/15258225/14430. pdf
10 peveloping onshore wind farms in Aotearoa New Zealand: carbon and enerqy foof@irietslj I. P., Hinkley, J., & Brent, A.
(2024). Journal of the Royal Society of New ZealadB. 1i1ps.//dor.org/10.1080/03036 758.2024. 2344785

11 Carbon calculator for wind farms on Scottish Peatlands. Scottish Government 2022
https.//www.qov.scot/publications/carbaleulatosforwindfarmsonsscottisipeatlandsactsheet/
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On the basis of the research undertaken in shisly and the respresented above, the following
recommendations are made td QVXUH WKH IXOO SRWHQWLDO RI WKH FRXQWU\ V
can be harnessed the greatest degree, sson as possible.

Increasd target This study clearly demonstrates there is potential twerte/
VLIQLILFDQWOI PRUH RQVKRUH ZLQG HQHUJI EHIRQG WKH *
That target for onshore wind energguld be significantly increased provide a clear
signal taoregulatorsthe wind energyndustryand all stakeholders, that significantly
more onshore wind energy will be requireddecarbonise the economand is
required to combat climate change.

Clearpolicy. A clear regionaplanningpolicy frameworkfor wind energydevelopment
(and other renewable technologies) is urgently requredplace the disfjointed county
level policies that are outdated and often designe@saictwind energy development.
Regional policy should identify theeferred areas for wind energy development that
maximise thdull potentialof theregions wind energy resourc@ny spatialvind
energyplans opoliciesmust recognise project attritias a rality of project
developmenand ensue thata sufficient quantum dénd is identified abeing
appropriate for wind eneygdevelopmenthat allows fofnevitable project attrition.

More grid. Sgnificantreinforcement of thelectricity transmission grid will be required
to ensure that the full potential wind energy resource identified in this study can be
harnessedrhis will require significant upgrad¥ the existing transmission netwobkit
also significant new grigdevelopment.

Updated guidanceDraft revised Wind Energy Development Guideliné8EGs)were

published in 2019 but have not yet been finalised. It is important thgtibelines are

updated to bring certainty to the physical and operational constraints (e.g. noise,

shadow flickeryvind farm projects will have to take account of in their layout designs. It

/s alsovital that a balanced approach is takerthe WEGS0o HQVXUH WKH FRXQWUI V
significanfuture wind energy resource can be effectively harnessed, without

unnecessarily restrictinge wind energy developments that will be required to help

decarbonise the economy.

Landscape calibratioA calibrationexerciseon landscape sensitivity windfarm

development should be undertakao inform the preparation @ny national or

regional enewableenergyrategiesand guide any further policy development at a

local (county) level) RU WKH FRXQWUI V IXO0 RQVKRUH ZLQG HQHUJ
harnessedandscape sensitivity to wind energy development must be considered at a

higher level than just within the confines of individual counties. The method used to

derive the landscape sensitivity mapping used in this study provides a basis for such an
exerise.





