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y ” Wind Turbine Syndrome" symptoms are the same »s thox seen in the gen&al 
pf^HiIation due to stresses ot daily life. They include headaches, insomnia, anxiety, 
dizziness, etc.

y Low heouencY and very low-freauencv *inAasound'woduced by wind turbines are
the same as those produced by vehicular tratBc and home^^tanc^ even by the 
beating of people’s hearts. Such inhasound’s'are not special and convey no risk 
factors.

y The power e/suggestion, as cmjveyed by newsjnedia coverage of perceived 'wind-
turbine sickness', mi^thave triggered ‘anticiDatory fear’ in those close to turbine 
installations'"

3. ‘A Rafdd Review of the Evidence’, Australian Government National Health and 
Medical Research Council (NHMRC) Wind Turbines & Health, July 2010

The purpose of this p^>er was to review evidence from current literature on the issue of wind turbines 
and potential impacts on human health and, in particular, to validate the finding of the ‘Wind Turtle 
Sound and Health Effects - An Expert Panel Review’ (see Item 2 above) that

y “ There are no direct padiological e^cts horn wind farms and that any potential 
impact on humans can be minimised by following existing plarvning guidelines."

y There is currently no published sdentiBc evidence to positively link wind turbines
with adverse healdi effects.

y ‘This review of the available evidence, includingjournal ardcfes, surveys, literature
reviews and government reports, supports die statement that There are no direct 
pathological effects from wind farms and that any potential impact on humans can be 
minimised by following existing planning guidelines"

4. Postdtm Statement an Health and Wind Turbines’, Climate and Health Alhance, 
(February 2012)

The Qimate and Health Alliance (CAHA) was established in August 2010 and is a coalition of health 
care stakeholders who wish to see the threat to human health from climate change and ecological 
degradation addressed throu^ prompt policy action. In its Position Statement in February 2012,
CAHA states that

*To date, diere is no credible peer reviewed sdentihc evidence that demonstrates a direct causal link 
between wind turbines and adverse health impacts in people living in proximity to them. There is no 
evidence for any adverse health effects feom wind turbine shadow flicker or electromagnetic frequency. 
There is no evidence in the peer reviewed published scientific literature that suggests that there are any 
adverse healdi effects Horn in&asound (a component of low hequency sound) at the low levels that may 
be emitted by wind turbines."

The Position Statement explores human perceptions of wind energy and notes that some people may 
be predisposed to some form of negative p>erception that itself may cause annoyance. It states that

“Fear and anxious anddpadon of potential negative impacts of wind farms can also contribute to stress 
responses, and result in physical and psychological stress symptoms... Local concerns about wind farms 
can be related to perceived threats horn changes to their place and can be considered a form of “place- 
protection action ", recognised in psychological research about the importance ofplace and people's 
sense of identity."

CAHA notes the existence of ’‘misinformation about wind power” and, in particular, states that

*8 ome of die anxiety and concern in the community stems originally horn a selfpubhshed book by an 
anti-wind farm activist in the United States which invented a syndrome, the scxalled “wind turbine
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syndrcane" This is not a recognised medical syndixme in any intematifmaJ index disease, mx^bas 
this publication been subjected to pe^ review*

CAHA notes th^

“Large scale commercial wind farms however have been in operation intematicMaliy for many decades, 
ofhn in close proximity to thousands ofpet^le, and there has been no evid&ice of any signihcant rise 
in disease rates*

This, it states, is in contrast to the health impacts of fossil fuel energy generation.

5. 'Wind Titrbine HeaMi Impact Stndy -Report ofhidependent Expert Pand* - 
Massachusetts Departments of Environmental I^otectim and Public Health (2012)

An expert panel was established with the objective to, inter aha, evaluate information from peer- 
reviewed scientific studies, other reports, popular media and public comments and to assess the 
magnitude and frequency of any potential impacts and risks to human health associated with the design 
and operation of wind energy turbines. In its final report, the expert panel set out its conclusions under 
a number of headings, including noise and shadow flicker.

In relation to noise, the panel concluded that there was limited or no evidence to indicate any caiisal 
link between noise from wind turbines and health effects, including the following conclusions:

^ “There is no evidence for a set of health effects, from exposure to wind turbines that 
could be characterized as a "Wind Turbine Syndrome."

^ The strongest epidemiological study suggests that there is not an association between 
noise from wind turbines and measures of psychological distress or mental health 
problems. There were two smaller, weaker, studies: one did note an association, one 
did not Therefore, we conclude the wei^t of the evidence su^ests no association 
between noise from wind turbines and measures of psychological distress or mental 
health problems.

^ None of the limited epidemiological evidence reviewed su^ests an association 
between noise from wind turbines and pain and stiffiiess, diabetes, high blood 
pressure, tinnitus, hearing impairment, cardiovascular disease, and 
headache/friigraine."

In relation to shadow flicker, the expert panel found the following:

> “Scientific evidence suggests that shadow flicker does not pose a risk for eliciting 
seizures as a result of photic stimulation.

y There is limited scientific evidence of an association between annoyance from 
prolonged shadow flicker {exceeding 30 minutes per day) and potential transitory 
cognitive and physical health effects.”

6. Wind Thrbines and Health, A ChMcal Review the SdentiBc Literature,
Massachusetts Institute of Technology (Journal of Occipational andEnvirorunental 
Medicine Vol. 56, Number 11, November 2014)

This review assessed the peer-reviewed literature regarding evaluations of potential health effects among 
people living in the vicinity of wind turbines. The review posed a number of questions around the 
effect of turbines on human health, widi the aim of determining if stress, armoyance or sleep 
disturbance occur as a result of living in proximi^ to wind turbines, and wheffier specific aspects of 
wind turbine noise have unique potential healdi effects. The review concluded the following with 
regard to die above questions:
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y Measurements of low^quency sound, infrasound, tonal sound emisaon, and
amplitude-modulated sound show that infrasound is emitted by wind turbines. The 
teveb of infrasound at custMnaiy distances to homes are typically well below 
audibility thresholds.

y No c(^(^ or case-control studies were located in this updated review of the peer- 
reviewed literature. Nevertheless, among the cross-sectional studies of better quality, 
no clear or consistent assodaticm is seen between wind turbine ncase and any 
reported disease or other indicaUM' of harm to human health. 

y Con^onents wind turbine sound, including infrasound and low frequency sound, 
have not been shown to present unique health risks to people living near wind 
turbines.

y Annoyance associated with living near wind turbines b a complex phenomenon
related to perscmal facttxs. Noise from turbines plays a minor role in comparison with 
other factors in leading people to report annoyance in the context of wind turbines.

A further 25 reviews of the scientific evidence that universally conclude that exposure to wind farms 
and the sound emanating from wind farms does not trigger adverse health effects, were compiled in 
September 2015 by IVofessor Samon Chapman, of the School of Public Healdi and Sydney University 
Medical School, Australia, and is included as Appendix 5-2 of this ElAR. Another recent publication 
by Chapman and Crichton (2017) entitled ‘Wind turbine syndrome; A <x>inmunicated disease’chMcalYy 
discusses why certain health impacts mig^t often be incorrectly attributed to wind turbines.

7. PasitiaD Paper on Wbid Tiirbines and Pubtc Healtb HSE^ Pubtc Health Medicine 
Enviroiunajt and HealA Group, Felxuary 2017

The Health Service Ejcecutive (HSE) position paper cm wind turbines and public health was published 
in February 2017 to address the rise in wind fium development and concerns regarding potential 
impacts on public health. The paper discusses previous observations and case studies ^bich describe a 
broad range of health effects that are associated with wind turbine noise, shadow flicker and 
electromagnetic radiation.

A number of comprehensive reviews ccmducted in recent years to examine whether these health effects 
are proven has highlighted the lack of published and hi^-quality scientific evidence to support adverse 
effects of wind turbines on health.

The HSE position paper determines diat current scientific evidence on adverse impacts c^ wind farms 
on health is weak ai absent Further research and investigative processes are required at a larger scale 
in order to be more informative for identifying potential health effects oi exposure to wind turbine 
effects. They advise developers cm making use ctf the Draft Revised Wind Emergy Development 
Guidelines (2013), as a means oi setting noise bmits and set back distances frcmi the nearest dwellings.

8. EnviTODnsental Nf^se Gutdehnes hr the Eurx^>eaD R^aa. World H^di Organisation 
Regional OMce hr Europe, 2018

The WHO Environmental Noise Guidelines provide recommendations for protecting human health 
from exposure te enviroiunental n<^ originating from various sources such as transportation noise, 
wind turbine noise and leisure noise. The Guideline Development Group (GDG) defined priority 
health outcomes and from this were able to produce guideline exposure levels for noise exposure.

For average noise exposure, the GDG conditionally recommends reducing noise leveb produced by 
wind turbines below 45 dB Lden. The GDG recognise die potential for increased risk of armoyance at 
levels below this value but cannot determine whether this increased risk can impact healdi. Wind 
turbine noise above this level is associated with adverse health effects.

The GDG points out that evidence on health effects from wind turbine noise (apart from annoyance) is 
either absent or rated low/very low quality and, therefore, effects related to attitudes towards wind
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5.6.2

turbines are hard to differentiate from diose related to noise and may be partly resp<msiUe for the 
associations. The GDG also recognises diat the percentage of people exposed to noise from wind 
turbines is &r lower than other sources such as road traffic and state that any ben^t from specifically 
reducing population exposure to wind turbine noise in all situations remains unclear.

That being said, the GDG reccxnmends renewable energy policies include provisions to ensure noise 
levels frtxn wind farm developm^ts do not rise above the guideline values fw average nmse exposure. 
The GDG also provides a conditicxial recommendation for the implementation suitable measures to 
reduce noise exposure, however, it states that no evidence is available to facilitate the recmnmendation 
of one type of intervention over another.

9. The Heabh Effects of 72 Hours of Stnidatetd Wtad Tuibine Li^asoupd: A Double- 
Bhnd Randomized Crossover Stutfyin Noise-Sensitive Heahb Adults’ Woolcock 
Institute far Medical Researcbf NewSmA Wales, Austraba

The purpose of this study was to examine the potential health effect of audible sound and inaudible 
infrasound has on ncrise sensitive adults over a period of 72 hours. Sufferers of wind turl^e syndrome 
(WTS) have attributed their ill-health and particularly their sleep disturbance to the signature of 
infiasound. On this basis, the ofc^ctives of the study were to test the effects of 72 hours of infrasound 
exposure on hiunan physiology, particulariy sleep. The results of the study are outlined below;

y All staff and participants were asked whether they were able to differentiate in any 
way between infrasound and sham infrasound (the control), and none of them were 
able to.

y The study found that 72 hours of the simulated wind turbine infrasound (~90dB pk re 
20 iiPa) in controlled laboratory conditions did not worsen any measure of sleep 
quality compared with the same speakers being present but not generating infrasound 
(sham infrasound).

y The study found no evidence of that 72 hours of exposure to a sound level of -90dB 
pk re 20 pPa of simulated wind turbine infrasoimd in double-blind conditions 
perturbed any physiological or psychological variable. 

y None of the participants in the study who were exposed to infrasound developed 
what could be described as Wind Turbine Syndrome. 

y This study suggests that the infrasound component of Wind Turbine Syndrome is 
unlikely to be a cause of any ill-health or sleep disruption, although this observation 
should be independently replicated.

Turbine Safety
Turbines pose no threat to the health and safe^ of the general public. The Department of the 
Environment, Heritage and Local Government (DoEHLG)’s ‘ Wind Energy Development Guidelines 
for Planning Audiorities 2006 and the Draft Wind Energy Development Guidelines (December 2019) 
iterate that there are no specific safety considerations in relation to the operation of wind turbines. 
Fencing or other restrictions are not necessary for safe^ considerations and should be kept to a 
minimum. People or animals can safely walk up to the base of the turbines.

The 2006 Guidelines and 2019 draft Guidelines state that there is a very remote possibility of injury to 
people from flying fragments of ice or from a damaged blade. However, most blades are composite 
structures with no bolts or separate components and die danger is therefore minimised. The build-up of 
ice on turbines is unlikely to present problems. Wind turbines are fitted with anti-vibration sensors, 
which will detect any imbalance caused by icing of the blades. Tlie sensors will cause the turbine to 
wait until the blades have been de-iced prior to resuming operation.

Turbine blades are manufactiued of g^ass reinforced plastic which will prevent any likelihood of an 
increase in lightning strikes within the Proposed Development site or the local area. T.ighming

5-:^



Ml<0>
V

CudfdoeJcreil Wuto' Farm Exteaaoo ol OperabooMl Lite 

Ch i FoptiUuoa and Hetltb F mS-OXOS - 21(1647

protection conduits are integral to the c<Histruction of turbines. Li^tning conduction cables, encased in 
protection conduits, follow the dectrical caUe run, from die nacelle to the base of die tuilme. The 
conduction cables are earthed adjacent to die turtle base.

56 3 Electromagnetic Interference
The provision of underground electric cables of the capacity proposed is common practice throughout 
the country and installation to the required specification does not give rise to any specific health 
concerns.

The extremely low frequency (ELF) electric and magnetic fields (EMF) associated with the operation of 
the proposed cables fully comply with the international guidelines for ELF-EMF set by the International 
Commission on Non-Ionizing Radiation Protection (ICNIRP), a formal advisory agency to the World 
Health Organisation, as well as the EU guidebnes for human exposure to EMF. Accordingly, there will 
be no operational impact on properties (residential or other uses) as the ICNIRP guidelines will not be 
exceeded at any distances even direcdy above the cables. The EirGrid document '^EMF& You: 
LiAimaHon about Electric & Magnetic Fields and the electricity Netivork in heiand’HJiixGTidy 2017*^) 
provides further practical inform^on.

Further details on the potential impacts of electromagnetic interference to telecommunications and 
aviation are presented in Section 14.2 of this ETAR.

5.6 4 Assessment of Effects on Human Health
As set out in the Department of Housing, Planning, Community and Local Government' Key Issues 
Consultation Paper on dye Transpoation of the EIA Directive 2017 and the guidance bsted in Section 
1.2.2 of Chapter 1: Introduction of this ElAR, the consideration of the effects on populations and on 
human health in an ETAR should focus on health issues and environmental hazards arising from the 
other environmental factors, for example water contamination, air pollution, noise, accidents, disasters.

Chapter 8; Land, Soils and Geology, Chapter 9; Water, Chapter 10: Air and Climate, Chapter II:
Noise and Vibration and Chapter 14: Material Assets (Traffic and Transport) of this ElAR provide an 
assessment of the effects of the Proposed Development on these areas of consideration.

As the existing Casdedockrell Wind Farm is already operational and requires no additional 
infrastructure, the potential for health effects associated with the construction phase Proposed 
Development is not applicable.

The proposed measures outlined in Chapter 8 Land, Soils and Geology and Chapter 9 Hydrology and 
Hydrogeology ensures that the potential for impacts on the w^r environment are not significant As 
mentioned in Chapter 9: Hydrology and Hydrogeology, there are no mapped pubbc groundwater 
supplies or registered group scheme suppbes in the area of the Proposed Development. Due to the 
existing nature of the original 11 Turbine wind farm, and lack of any construction, excavation or 
alteration woriu, the potential for impacts to surface water and groundwater is not likely. The chapter 
also notes that there are no watercourses or springs within the ElAR Site Boundary and the Proposed 
Development has very low potential for flood risk. Therefore, no effects on human health through water 
are likely as a result of the EVoposed Development during the operational or decommissioning phase.

A wind farm is not a recognised source of pollution. It is not an activity which requires Environmental 
Protection Agency Ucensing under the Elnvirorunental Protection Agency Act 1992, as amended. As

EMF & You: Information about Electric & Magnetic Fields and the dectridty n^woric in Ireland A vailable at
hrti)' < '/’ ir <!('<' i/ti.iiilr --iiiih t- dii.iiiliihn iinii-nt /i/n.iry h’i'Url d
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such, a wind farm is not considered to have ongoing significant emissions to environmental media and 
die subsequent potential for human health e&cts.

The Proposed Development is for the extension of lifetime the original 11 turbine wind hum, c:q>able 
of offsetting carbon emissions associated with the burning of fossil fuels. During die operational phase, 
the wind form has had, and will continue to have, a long term, significant, positive ^ect on air quali^, 
as set out in Chapter 10, which will contribute to positive effects on human health.

The provision of aviation lifting on wind turbines is a standard and accepted part of any wind farm 
development As such, aviation bating is already in place on the turbines in this wind farm. This is a 
safety requirement of the Irish Aviation Audiority (lAA). The standard bating required by die lAA are 
medium intensity bg^ts. Such lifting is designed specifically for aviation safety and is not intended to 
be overbearing or dominant when viewed from the ground thus striking a reasonaUe balance between 
aviation safety and visual impact

It is considered that aviation bating on the turbines will continue to have no significant effect on 
human health, beyond increasing aircraft safety in die context of die Proposed Development The 
applicant will continue its engagement with lAA as required in relation to aviation lifting.

5 6 5 Vulnerability of the Project to Natural Disaster and 
Major Accidents
An assessment of the Proposed Development’s vulnerability to natural disasters can be found in 
Chapter 15 of this EIAR. A brief discussion can be found below.

As oudined above a wind farm is not a recognised source of pollution. Should a major accident or 
natural disaster occur, the potential sources of pollution on-site during the operational and 
decommissioning phases, are limited. Sources of pollution with the potential to cause significant 
environmental pollution and associated negative effects on health, such as bulk storage of hydrocarbons 
or chemicals, storage of wastes etc., are limited.

There is limited potential for significant natural disasters to occur at the Proposed Development site. 
Ireland is a geologicaUy stable country with a mild temperate climate. The potential natural disasters 
that may occur are therefore bmited to flooding, fire, and landslide events. The risk of flooding is 
addressed in Chapter 9 of this EIAR. It is considered that the risk of significant fire occurring, affecting 
the wind farm and causing the wind farm to have significant environmental effects is limited. As 
described earlier, there are no significant sources of pollution in the wind farm with the potential to 
cause environmental or health effects. Also, the spacing of the turbines and distance of turbines from 
any properties bmits the potential for impacts on human health. The issue of turbine safety is addressed 
in Section 5.6.2 above.

Major industrial accidents involving dangerous substances pose a significant threat to humans and the 
environment; such accidents can give rise to serious injury to people or serious damage to die 
environment, both on and off the site of the accident The Proposed Development is not regulated or 
cormected to or close to any site regulated under the Control of Major Accident Hazards Involving 
Dangerous Substances Regulations i.e., SEVESO sites and so there is no potential effects from this 
source. The nearest SEVESO sites to the Proposed Development site is Nitrofert Ltd., located over 31 
kilometres southwest of the Proposed Development.
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Property Values
There is currently only one study within the context of Ireland detailing the effect of wind farms on 
property values, this section provides a summary of this paper by the centre for Economic Research on 
Inchisivity and Sustainal^ty (CERIS), as well as summaries m the largest and most recent studies from 
the United States and Scodand.

In 2023 CERIS published a working paper entided *Wiad Turbines and House hices Along the West 
of Ireland: A Hedonic Hieing Af^)roacb \ This paper looked at wind turbine developments in Donegal, 
Leitrim, Sligo, Mayo, Galway, Kerry and Cork and associated property values. This working paper 
utilised satellite imagery to identify individual turbines and sourced its housing data from www.daftie; 
while the published price on Daft is not equivalent to the tmal ^eed sale price, it was assumed that the 
listing and transaction prices are correlated. The findings of this research revealed a potential decrease 
in property values of -14.7% within a O-lkm radius of a wind turbine. However, the sarrq>le size of only 
225 houses within this range does not adequately represent the broader landscape of Irish rural housing 
and the distribution of wind turbines. The author states that there are ‘no significant reduction in house 
prices beyond Ikm’ and that the effects seen vrithin the 1km band were not persistent and diminished 
over the operational lifetime of the turbines.

The largest study of the impact of wind farms on property values has been carried out in the United 
Slates. ‘The Impact of Wind Power Projects on Residential Property Values in the United States: A 
multi-Site Hedonic Analysis’, December 2009, was carried out by the Lawrence Berkley National 
Laboratory (LBNL) for the U.S Department of Energy. This study collected data on almost 7,500 sales 
of single-family homes situated within ten miles of 24 existing wind farms in nine different American 
states over a period of approximately ten years. The conclusions of the study are drawn from ei^t 
different pricing models includitig repeat sales and volume sales models. Each of the homes included in 
the study was visited to demonstrate the degree to which the wind facility was visible at the time of the 
sale, and the ccxiclusions of the report state that “The result is the most comprehensive and data rich 
analysis to date on the potential impacts of wind energy projects on nearby pre^erty values.”

The main conclusion of this study is as follows:

“Based on the data and analysis presented in this report, no evidence is found that home 
prices surrounding wind facih'ties are consistently, measurably, and signiBcandy affected by 
either die view c/ wind ladhties or the distance of the home to diose fadUties Althou^ the 
analysis cannot dismiss the possibility thru individual or small numbers of htmes have been or 
could be negatively impacted, if these inlets do exist, diey are eidier too small an<^ix too 
inhequent to result in any widespread and consistent statistically observable impact “

This study has been recently updated by LBNL who puUished a further paper entided “A Spatial 
Hedonic Analysis the Effects of WiiKl Energy Facilities on Surrounding Iht>peity Values in the 
United States”, in August 2013. This study analysed more than 50,000 hc»ne sales near 67 wind farms in 
27 counties across nine U.S. States yet was unable to uncover any impacts to nearby home property 
values. The homes were all widiin 10 miles of the wind energy facilities - about 1,100 hcHnes were 
within 1 mile, with 331 within half a mile. The report is therefore based on a very large sample and 
represents an extremely robust assessment of the impacts of wind fann development on property prices. 
It coiKludes that:

“Across all model SpeciBcaticais, we Bnd no statistical evidence that home prices near wind 
turbines were affected in either the post<onstruction or post announcemenf/pre<onstruction 
periods. “

Both LBNL studies note that their results do not mean that there will never be a case of an individual 
home whose value goes down due to its proximity to a wind farm - however if these situations do exist, 
they are considered to be statistically insignificant Therefore, although there have been claims of

S3J
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significant propei^ value impacts near operating wind turbines diat regularly surface in the press or in 
local communities, strong evidence to support those claims has failed to materialise in all the majOT U.S. 
studies conducted dms for.

A further study was commissioned by RenewableUK and carried out by die Centre for Economics and 
Business Research (CEBR) in March 2014. Its main conclusions are:

y Overall, the analysis found that the county-wide property market drives local house 
prices, not the presence or absence of wind forms.

y The econometric analysis established that construction of wind forms at the five sites 
examined across Ejigland and Wales has not had a detectable negative impact on 
house price growth within a five-kilometre radius of the sites.

A study issued in October 2016 ‘Impact of Wind Turbines on House Prices in Scotland’ (2016) was 
published by Climate Elxchange. Climate Exchange is Scotland’s independent centre of expertise on 
climate change which exists to support the Scottish Governments policy development on climate and 
the transition to a low carbon economy. A copy of the report is included as Appendix 5-3 of this EIAR

The report presents the main findings of a research project estimating the impact on house prices from 
wind farm developments. It is based on analysis of over 500,000 property sales in Scotland between 
1990 and 2014. The key findings hum the study are:

^ No evidence of a consistent negative effect on house prices: Across a very wide range 
of analyses, including results that replicate and improve on the approach used by 
Gibbons (2014*^), we do not find a consistent negative effect of wind turbines or wind 
farms when averaging across the entire sample of Scottish wind turbines and their 
surrounding houses. Most results either show no significant effect on the change in 
price of properties within 2km or 3km or find the effect to be positive.

^ Results vary across areas: The results vary across different regions of Scotland. Our 
data does not provide sufficient information to enable us to rigorously measure and 
test the underlying causes of these differences, which may be interconnected and 
complex.

Although there have been no empirical studies carried out in Ireland on the impacts of wind forms on 
property prices, the literature described above demonstrates that at an international level, wind farms 
have not impacted proper^ values in the local areas. It is a reascmable assumption based on the 
available international literature, that the provision of a wind farm at the proposed location would not 
impact on the proper^ values in the area.

Shadow Flicker
581 Background

Shadow flicker is a phenomenon that occurs when rotating wind turbine blades cast shadows over a 
window in a nearby property. Shadow flicker is an indoor phenomenon, which may be experienced by 
an occupant sitting in an enclosed room when sunlight reaching the window is momentarily interrupted 
by a shadow of a wind turbine’s blade. Outside in the open, light reaches a viewer (person) fi-om a 
much less focused source than it would through a window of an enclosed room, and therefore shadow

'^Stephen Gibbous, 2014. "Goae wUh the Wind: Valuing the Visual bnpacts of Wind Turbines through House Prices," SERC 
Discussion Pspets 01S9, Spatial Economics Research Centre, LSE
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flicker assessments are ^ically undertaken the nearby ac^acmt properties around a prc^Ktsed wind 
farm slte'^

The frequency of oocurreiKe and the strengdi of any potential shadow flicker impact depends on 
several facUxs, each of which is outlined below.

1. Wheth& die sunJ^^htis direct and unobstructed or diffused by clouds:

If die sun is not shining, shadow flicker cannot occur. Reduced visibility condldtms such as clouds, 
haze, and fog greatly reduce the chance of shadow flicker occurring.

Qoud amounts are reported as the number of ei^ts (okta) of the sl^ covered. Irish skies are 
completely covered by cloud fca' weU over 50% of the time. The mean cloud amount fra* each hour is 
between five and six oktas. This is due to our geographical position off the northwest of Europe, close 
to the path of Atlantic low-pressure systems which tend to keep us in humid, cloudy airflows for much 
of the time. A study of mean cloud amounts at 12 stations over a 25-year period showed that the mean 
cloud amounts were at their minimum in April and dieir maximum in July. Cloud amounts were less 
by ni^t than by day, with the mean minimum occurring rou^y between 2100 and 0100 GMT and 
the mean maximum between 1000 and 1500 GMT at most stations. j^5burce; Metiireann, \^^y^v.meLie)

2. The presence of intervening obstructions between the turbine and the observer:

For shadow flicker to occur, the windows of a potentially affected property must have direct visibility of 
a wind turbine, with no physical obstructions such as buildings, trees and hedgerows, hills or other 
strucUires located on the intervening land between the window and the turbine.

Any obstacles such as trees or buildings located between a property and the wind turbine will reduce 
or eliminate the occurrence anchor intensity of the shadow flicker.

3. How high the sun is in the sky at a given time:

At distances of greater than ^proximately 500 metres between a turbine and a receptor, shadow flicker 
generally occurs only at sunrise or sunset when the shadow cast by the turbine is longer. At distances 
greater than ten rotor diameters from a turbine, the potential for shadow flicker is very low (‘Wind 
Eneigy Development Guidelines for Planning Authorities’, DoEHLG, 2006). Figure 54 illustrates the 
shadow cast by a turbine at various times during the day, where the red shading represents the area 
where shadow flicker may occur. When the sun is high in the sky, the length of the shadow cast by the 
turbine is significantly shorter.
Figure S4 Shadow-fYone Area as a Function of Tune of Day (Source: Shadow Flicker Report, Helimax Energy, December 
2006)

Parsons Brinckerbt  ̂(2010) Update of UK Shadow Flicker EvidetKe Base Departmatt of Energy and Climate Change. 
Department of Eaeigy and Chmate Change. A variable at
bttpa//asset3.publisbing.seTvice.gov.ul^vemmen^fdoadgfystetr^ploadsArttacbTnent_dala^iIe/4d05:^416-update4ik-ahadow-
Oicker-evidence-base.pdf
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4. Distance and bearing, i.e., where die prtiperty is located relative to a turbine and the 
sun:

The further a property is from the turbine the less pronoimced the impact will be. There are several 
reasons for this: diere are fewer times ^en the sun is low enough to cast a long shadow; when the sun 
is low it is more likely to be obscured by either cloud on the h(xizon or intervening buildings and 
vegetation; and the centre of the rotor’s shadow passes more quickly over die laixl reducing the 
duration of the impact.

At distance, the turbine blades do not cover die sun but only parity mask it, substantially weakening the 
shadow. This impact occurs first with the shadow frx>m the blade tip, the tips being thinner in secti(Mi 
than the rest of the blade. The shadows frtim the Ups extend the furthest and so cmly a very weak 
impact is observed at a distance from the turbines. (Source: Update of Shadow Flicker Evidence Base, 
UK Department o/Energy and Climate Change, 2010).

5. Property usage and occupancy:

Where shadow flicker is predicted to occur at a specific location, this does not impty diat it will be 
witnessed. Potential occupants of a proper^ may be sleeping or occupying a room on another side of 
the property that is not subject to shadow flicker, or completely absent from the location during the 
time of shadow flicker events. As shadow flicker usually occurs only when the sun is at a low angle in 
the sky, i.e., very early in the morning after sunrise or late in die evening before sunset, even if there is 
a bedroom on the side of the property affected, the shadow flicker may not be witnessed if curtains or 
blinds in the bedroom are closed.

6. Wind direction, i.e., position of die turbine blades-

The direction of wind turbine blades changes according to wind direction, as the turbine rotor turns to 
face the wind. In order to cast a shadow, the turbine blades have to be facing directly toward or away 
finm the sun, so they are moving across the source of the light relative to the observer. This is 
demonstrated in Figure 5-5.

figure SS Turbine Blade PosHion and Shadow Flicker Impact (Source: Wnd Fact Sheet ^achw Flicker, Noise 
Environmental Power LLC)
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7. Rotation of turbine blades:

Shadow flicker occurs only if there is sufficient wind for the turbine blades to be continually rotating. 
Wind turbines begin operating at a specific wind speed referred to as the ‘cut-in speed’, Le., the speed 
at which the turbine produces a net power ouqiut, and they cease operating at a specific ‘cut-out speed’. 
Therefore, even during the simli^t hours when shadow flicker has been predicted to occur, if the 
turbine blades are not turning due to insufficient wind speed, no shadow flicker will occur.
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Guidance

5.8.3

The relevant Irish guidance for shadow flicker is derived from the ‘ Wind En&gy Devdopwent 
Guidehnes fix' I^anning Authorities (Department of the Environment, Heritage and Local Government 
(DoElHLG), 2006 (hereafter referred to as die ‘DoEHLG 2006 Guidelines’)) and the Best Practice 
Guidelines fx the Irish Wind Energy Indmtry (Irish Wind Energy Association, 2012).

The 2006 DoElHLG Guidelines recommend that shadow flicker at dwellings within 500 metres of a 
proposed turbine location should not exceed a total of 30 hours per year or 30 minutes per day.

The 2006 DoELHLG Guidelines state that shadow flicker lasts only for a short period of time and occurs 
only during certain specific combined circumstances, as follows:

'y The sun is shining and is at a low angle in the sky, i.e., just after dawn and before 
sunset^

y The turbine is located direcdy between the sun and the affected property;
"y There is enough wind energy to ensure that the turbine blades are moving; and 
y The turbine blades are positioned so as to cast a shadow on the receptor.

Although the 2006 DoEHLG Guidelines thresholds apply to dwellings located within 500 metres of a 
proposed turbine location, for the purposes of this assessment, the guideline thresholds of 30 hours per 
year or 30 minutes per day have been applied to all properties located within ten rotor diameters of the 
proposed turbines (710 metres in this case) within the Proposed Development site (as per IWEIA 
guidelines, 2012). The DoEHLG Guidelines state that at distances greater than 10 rotor diameters from 
a turbine, the potential for shadow flicker is very low.

The adopted 2006 DoEHLG Guidelines are currently under review. The DoEHLG released the ‘Draft 
Revised Wind Energy Development Guidelines’ in December 2019 (hereafter referred to as the ‘Draft 
2019 DoEHLG Guidelines’). The Draft 2019 DoEHLG Guidelines recommend local planning 
authorities and/or An Bord PleanMa impose conditions to ensure that:

“no existing dwelling or other affected property will experience diadow flicker as a result of 
the wind energy development subject of the planning ^plication and the wind energy 
development shall be installed and operated in accordance with the shadow flicker study 
submitted to accompany the planning ^plication, including any mitigation measures 
required.”

The Draft 2019 DoEHLG Guidelines are based on the recommendations set out in the ‘Proposed 
Revisions to Wind Energy Development Guidelines 2006 - Targeted Review’ (December 2013) and the 
‘Review of the Wind Energy Development Guidelines 2006 - Preferred Draft Approach’ (June 2017).

The assessment herein is based on compliance with the current 2006 DoETILG Guidelines limit (30 
hours per year or 30 minutes per day). However, it should also be noted the Proposed Development 
will be brought in line with the requirements of the Draft 2019 DoEHLG Guidelines, should they be 
adopted while this application is in the plaiming system, through the implementation of the mitigation 
measures outlined in Section 5.10.3.10.

Shadow Flicker Prediction Methodoiogy
Shadow flicker occurs only under certain, combined circumstances, as detailed above. Where shadow 
flicker does occur, it is generally short-lived. The 2006 DoEHLG Guidelines state that careful site 
selection, design and planning, and good use of relevant software can help avoid the possibility of 
shadow flicker in the first instance, all of which have been employed at the site of the Proposed 
Development. Proper siting of wind turbines is key to reducing or eliminating shadow flicker.
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The occurrence of shadow flicker can be precisely predicted using specialist computer software 
programmes specifically developed for the wind energy industry, such as WindFarm ^eSoft) or 
WindFarmer (DNV.GL) or AWS Open Wind. The ccnnputer modelling of the occunence and 
magnitude of shadow flicker is made possible by the &ct tfa^ the sun rises and sets in the same posititm 
in the sl^ on every day each year.

Any potential shadow flicker impact can be precisely modelled to give the start and end time (accurate 
to die second) of any incidence of shadow flicker, at any locaticHi, m any day or all days of the year 
when it might occur. Where a shadow flicker impact is predicted to occur, the total maximum daily and 
annual durations can be predicted, almig with die total number of days. Any incidence of predicted 
shadow flicker can be attributed to a particular turbine or group of turbines to allow effective mitigation 
strategies to be planned and proposed if the model indicates that an exceedance of the shadow flicker 
guideline bmit mi^t occur, as detailed further below.

For the purposes of this shadow flicker assessment, the st^tware package WindPRO (Version 4.0.423) 
has been used to predict the level of shadow flicker associated with the Proposed Development 
WindPRO is a commercially available software tool that enables developers to analyse, design and 
optimise proposed wind farms. It allows proposed turbine layouts to be optimised for maximum energy 
yield whilst taking account of environmental, planning and engineering constraints.

5 8 4 Shadow Flicker Assessment Criteria

5.8 41 Turbine Dimensions

The existing turbine dimensions of rotor diameter 71 metres and hub height 84.5 metres and tip height 
120 metres have been modelled for this assessment

5.8.5 Study Area
There is a total of 40 no. residential buildings including occupied, unoccupied/derelict and permitted, 
located within a distance of ten maximum rotor diameters (710 metres) from the original 11 no. turbine 
wind farm locations. Of these 40 no. dwellings, 3 no. are involved landowners, and 1 no. is currently in 
the planning permission stage.

The 710 metre study area was also the subject of a planning history search, to identify properties that 
may have been granted planning permission, but not yet been constructed. The locations of all 
dwellings in the study area are shown in Figure 5-6, with all dwellings detailed in Table 5-10 in Section 
5.8.6 below.

The study area for the shadow flicker assessment is 710m, which is ten times the rotor diameter from 
each turbine, as set out in the ‘WindEnergy Guidelines for Planning Authorities’, DoEHLG, 2006 
guidelines. All residential properties located within 710 metres have been included in the assessment In 
addition, a planning history search to identify properties that may have been granted planning 
permission, but not yet constructed, was carried out

The closest property to the Proposed Development is a third-party dwelling, located ^proximately 
278m from the nearest existing turbine (TIO).

The shadow flicker study area and sensitive receptor locations are shown in Figure 5-6.
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5.8.51 Assumptions and Limitations

At each proper^, shadow flicker calculations were carried out based on 4 no. notional windows facing 
north, east, south and west, labelled Windows 1, 2, 3 and 4 respectively. The degrees from north value 
for each window is:

y Window 1: 0 degrees from North
^ Window 2: 90 degrees from North
^ Window 3: 180 degrees from North
^ Window 4: 270 degrees from North

Each window measures one-metre-hig^ by one-metre-wide, and tilt angle is assumed to be zero. The 
centre height of each window is assumed to be two metres above ground level and no screening due to 
trees or other buildings or vegetation is assumed. It was not considered necessary or practical to 
measure the dimensions of every window on every property in the study area. While the actual size of a 
window will marginally influence the incidence and duration of any potential shadow flicker impact, 
with larger windows resulting in slig^dy longer shadow flicker durations, any additional incidences or 
durations or shadow flicker over and above those predicted in this assessment can be countered by 
extending the mitigation strategies outlined in Section 5.10.3.10.

Tlie use of computer models to predict the amount of shadow flicker that will occur is known to 
produce an over-estimate of possible impact, referred to as the ^vforst-case impact’, due to the following 
limitations:

^ The sun is assumed to be shining during all daylight hours such that a noticeable 
shadow is cast This will not occur in reality.

^ The wind is always assumed to be within the operating range of the turbines such 
that the turbine rotor is turning at all times, thus enabling a periodic shadow flicker. 
Wind turbines only begin operating at a specific ‘cut-in speed’, and cease operating at 
a specific ‘cut-out speed’. In periods where the wind is blowing at medium to high 
speeds, die probability of there being clear or partially clear skies where the sim is 
shining and could cast a shadow, is low.

^ The wind turbines are assumed to be available to ofier^, i.e., turned on at all times. 
In reali^, turbines may be switched off during maintenance or for other technical or 
environmental reasons.

^ The turbine rotor is considered (as a sphere) to present its maximum aspect to
observers in all directions. In reality, the wind direction and relive position of the 
turbine rotor would result in a changing aspect being presented by the turbine. Tlie 
rotor will actually present as ellipses of varying sizes to observers from different 
directions. The time taken for the sun to pass across the sky behind a highly elliptical 
rotor aspect will be shorter than the modelled maximum aspect

The total annual shadow flicker calculated for each property assumes 100% sunshine during daytime 
hours, as referred to above. However, weather data for this region shows that the sun shines on average 
for 29.79% of the dayli^t hours per year. This percentage is based on Met £ireann data recorded at 
Kilkenny over the 30-year period from 1978-2007 fhttps:/Avww.met.ie/climate/3()-\ ear-averagesl. The 
actual simshine hours at the Proposed Development site and therefore the percentage of time shadow 
flicker could actually occur is 29.79% of daylight hours. Table 5-10 below lists the annual shadow flicker 
calculated for each property when the regional average of 29.79% sunshine is taken into accoimt, to give 
a more accurate annual average shadow flicker prediction. Table 5-10 below also outlines whether a 
shadow flicker mitigation strategy is required for each property to mitigate potential exceedances of the 
daily anchor annual threshold figure.
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5.8,6 Shadow Flicker Assessment Results

3 61 Daily and Annual Shadow Flicker

The WindPRO computer software was used to model the predicted daily and armual shadow flicker 
levels in significant detail, identifying the predicted daily start and end times, maximum daily duration 
and the individual turbines predicted to give rise to shadow flicker.

The model results assume worst-case conditions, including:

^ 100% sunshine during all daylight hours throughout the year,
^ An absence of any screening (vegetation or other buildings), 
y That the sun is behind the turbine blades,
^ That the turbine blades are facing the property, and 
^ That the turbine blades are moving.

The maximum daily shadow flicker model is based on the assumption that daylight hours consist of 
100% sunshine. This is a conservative assumption which represents a worst-case scenario. Following the 
detail provided above on sunshine hours, a sunshine factor of 29.79% has been applied. Taking these 
probabilities into consideration, an c^proximation of the ‘estimated actual’ annual shadow flicker 
occurrence has been calculated and is presented in Table 5-10.

The predicted maximum daily and annual shadow flicker levels are then considered in the context of 
the 2006 DoEHLG Guidelines daily threshold of 30 minutes per day and annual threshold of 30 hours 
per year. If there is a predicted exceedance of the threshold limits at any property, the turbines that 
contribute to the exceedance are also identified.

The 2006 DoEHLG Guidelines recommend that shadow flicker ^ dwellings should not exceed a total 
of 30 hours per year. A total of 40 no. residential buildings have been included in the shadow flicker 
assessment, the results of which are presented in Table 5-10 below.

Properties which are in a derelict condition (i.e., uninhabitable) will not require mitigation measures to 
be employed.
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Table .5^ K) Shadow Flicker Results for CasdodiK'krell Wind Farm. Co. Wexford.

House
ID

ITM
Coordinates
(Easting)

ITM
Coordinates
(Northing)

Description Distance
to
Nearest
Turbine
(metres)

Nearest
Proposed
Turbine
No.

Max. Daily 
Shadow
Flicker Pre-
Mitigation
(his3iiin:sec)

Max. Annual 
Shadow Flicker: 
Adjusted for 
Average Regional 
Sunshine 
(hrs;nun:sec)

Proposed Turblne(8) 
Giving Rise to Daly 
Shadow Flicker 
Exceedance

Mitigation
Strategy
Required
(Daily)

Mitigation ! 
Strategy 
Required 
(Annual)

1 691120 649540 Dwelling 278 TIO 00:56:00 29:28:26 T07, T08, TIO Yes Yes
2 692233 648896 Dwelling 340 T5 00:28:00 5:34:16 N/A No No
3 690945 649465 Dwelling 340 TIO 01:04:00 18:34:48 T08.TIO Yes Yes
4 690898 649410 Dwelling 359 TIO 01:07:00 16:53:13 T08,T10 Yes Yes
5 690974 649540 Dwelling 363 TIO 00:46:00 19:00:08 T08,T10 Yes Yes
6 692213 649960 Dwelling* 364 T1 01:37:00 48:10:59 TOl, T02. T03. T09.

Til
No No

7 690918 649526 Dwelling 397 TIO 00:47:00 15:22:21 T08,T10 Yes Yes
8 692717 649063 Dwelling* 396 T3 00:31:00 7:50:25 T04 Yes Yes
9 690888 649478 Dwelling 396 TIO 00:56:00 14:39:09 TOe,T10 Yes Yes

10 692477 650142 Dwelling 399 T1 01:13:00 26:45:28 TOl, T02, Til Yes Yes
11 692693 649027 Dwelling 415 T3 00:15:00 1:18:21 N/A No No
12 692130 648694 Dwelling 429 T5 00:00:00 0:00:00 N/A No No
13 692676 648985 Dwelling 445 T3 00:00:00 0:00:00 N/A No No
14 692471 650189 Dwelling 446 T1 01:12:00 25:42:55 TOl, T02, Til Yes Yes
15 692656 648976 Dwelling 446 T3 00:00:00 0:00:00 N/A No No
16 692086 648653 Dwelling 452 T5 00:00:00 0:00:00 N/A No No
18 691313 649745 Dwelling 463 TIO 01:00:00 23:55:04 T08,10 Yes Yes
19 691323 649749 Dwelling 468 T8 01:01:00 24:00:26 T08, 10 Yes Yes
20 691788 649886 Dwelling 474 T9 01:05:00 26:09:43 T02, T08,T09 No No
21 692874 649102 Dwelling 473 T3 00:25:00 4:40:56 N/A No No
23 692540 648921 Dwelling 475 T3 00:28K)0 8:13:39 N/A No No
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House
ID

rm
Coordinates
(Easting)

ITM
Coordinates
(Northing)

Description Distance
to
Nearest
Turbine
(metres)

Nearest
Proposed
Turbine
No.

Max. Dally 
Shadow
Flicker Pre-
Mitigation
(hnmiin:sec)

Max. Annual 
Shadow Flicker 
Adjusted for 
Average Regional 
Sunshine 
(hrsiminisec)

Proposed Turblne(B) 
Giving Rise to Daly 
Shadow Flicker 
Exceedance

Mitigation
Strategy
Required
(Daily)

Mitigation
Strategy
Required
(Annual)

23 692782 649003 Dwelling 482 T3 00:25:00 4:26:56 N/A No No
24 691367 649787 Dwelling 483 T8 0I:02K)0 23:09:11 T08, TIO Yes Yes
25 692246 650163 Dwelling* 493 T1 00:34:00 15:41:25 T01.T02 No No
26 692614 648910 Dwelling 498 T3 00:25:00 4:52:33 N/A No No
27 692789 650166 Dwelling 507 T1 00:34:00 8:08:53 TOl Yes Yes
28 691599 648496 Dwelling 535 T6 00:00K)0 0:00:00 N/A No No
29 691281 649826 Dwelling 540 TIO 00:49K)0 16:15:23 T08,T10 Yes Yes
30 692655 648872 Dwelling 546 T3 00:OOK)0 0:00:00 N/A No No
31 691909 648513 Dwelling 572 T5 00:00K)0 0:00:00 N/A No No
32 693328 649455 Dwelling 577 Til 00:29K)0 7:13:10 N/A No No
33 691801 650002 Dwelling 581 T2 00:30K)0 12:49:49 N/A No No
34 691890 648444 Dwelling 640 T6 0O:0OK)0 0:00:00 N/A No No
35 692222 650322 Dwelling 644 T1 00:27:00 8:04:07 N/A No No
36 691664 650026 Dwelling 648 T9 00:46K)0 16:21:38 T0e,TO9 Yes Yes
37 691436 649996 Dwelling 667 T8 00:26:00 7:23:00 N/A No No
38 691884 648405 Dwelling 674 T6 00:00HK) 0:00:00 N/A No No
39 692039 648399 Dwelling 691 T5 00:00:00 0:00:00 N/A No No
40 690544 649229 Dwelling 694 TIO 00:24:00 3:04:25 N/A No No
41 690542 649331 Dwelling** 695 TIO 00:24:00 2:47:08 N/A No No

’Parddpatii^ Landowner 
**Planiung Permisskai
Please note: Dwellings were assigned House IDs in early stage shadow flicker 
Appendix 2-2 Community Engagement Report), the property with House ID 
5-10

modelling. Following revisions of the dwelling list during community newsletter drops (see 
17 was removed from the dwellings list and is not listed in the numbering shown above in Table
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Of die 40 no. properties modeDed, it is predicted th^ 18 no. pn^}erties, may experience daily shadow 
flicker in excess dL the DoEHLG guideline threshold of 30 minutes per day. Of these 18 no. propoties, 
3 no. are participating landowner and therefore no mitigation is required. This prediction is assuming 
tiheoretical precautionary ccmditicxis (i.e., 100% sunshine cm all days where the shadow of the turbines 
passes over a house, wind blowing in the correct direction, no screening present, etc.) and in the 
absence any turbine control measures.

Of the 40 no. properties modelled, when the regional sunshine average (i.e., the mean amount 
sunshine hours throu^out the year‘s of 29.79% and is taken into account, the 2006 DoEHLG 
Guidelines limit of 30 hours is predicted to be exceeded at just one proper^, House 6, which is an 
involved landowner, and therefore no mitigation is required.

It is wordi nothing diat in really, the ‘estimated actual’ shadow flicker is considered conservative and 
likety to be significantly less than predicted in Table 5-10 as the following items are not considered by 
the model:

^ Receivers may be screened by cloud cover and/or vegetation^uUt form i.e., hedging, 
adjacent buildings, farm buildings, garages or bams;

^ Each receiver will not have windows facing in all directions onto the wind farm;

At distances, greater than 500-1000 m 'the rotor blade of a wind turbine will not appear to be choppit^ 
the b^t, but the turbine will be regarded as an object with the sun behind it Therefore, it is generally 
not necessary to consider shadow casting at such distances'^’. Section 5.10.3.10 outlines the mitigation 
strategies which may be employed at the potentially afi'ected properties to ensure the daily and annual 
shadow flicker thresholds will not be exceeded.

5.8.7 Cumulative Shadow Flicker
Tlie cumulative assessment of shadow flicker arising from the Proposed Development and other wind 
farms was carried out based on die methodology, assumptions and criteria oudined in Section 5.8.3 and 
Section 5.8.4.

For the assessment of cumuliUive shadow flicker, any other existing, permitted or proposed wind farms 
are considered where the project’s ten times rotor diameter shadow flicker study area are located within 
the Shadow Flicker Study Area of ten times the rotor diameter for the Proposed Development In this 
case, the closest wind farms are the existing Turbine 12 of Castledockrell Wind Farm located tqiprox. 
330m southwest of the Proposed Development at its closest point (tip height 120m, rotor diameter: 
71m, hub hei^t 34.5m). As such the ten times rotor diameter shadow flicker study for this existing 
project would overlap with that of the Ifroposed Development ten times rotor diameter Shadow Flicker 
Study Area

Of the 40 no. properties within 710m (Shadow Flicker Study Area) of the Proposed Development, 5 no. 
properties have the potential to experience cumulative shadow flicker impacts, when the existing 
Turbine 12 of Castledockrell Wind Farm is assessed alongside the Proposed Development Figure 5-7 
illustrates the zone of potential for cumulative shadow flicker between the Proposed Development, and 
the existing Turbine 12 of Castledockrell Wind Farm. Mitigation strategies are outlined in Section 
5.10.5.7.

The results of the cumulative shadow flicker modelling are shown in Table 5-11 below.

The DoEHLG guidelines acknowiei^ that shadow Sicker can only occur when the sun is shining and is at a low angle (aSer 
dawn and before sunset),and the turbine is directly between the sun and the affected property, and there Is enough wind energy 
to ensure that the turbine blades are moving.
‘^Danish Wind Energy Association, 2003 bttpy/!at-drundne.64aid.dk/wp- 
coaten^win<^3riSer/windpoweT%20webJenfiouT^tv^hadowfibadow2htm
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Table SIl Cumulative Shadow Flicker Resuka

*Tuibines I-II are part of the Proposed Development, Turbine 12 is part the Exiting CasdedockreU wind Farm.
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Daily Cumulative

Of the prc^erties with the potential iai a cumulative impact to arise, Table 5*11 above illustrates that 
cmly 3 no. properties warrant further assessment Table 5-12 below provides further assessment in 
relation to these properties aiMl details that the Proposed Development gives rise to daily shadow flicker 
exceedance at 3 no. properties (Properties 10, 14 and 27).

Table 5-12 also shows diat there is overlap on a number of days, when shadow flicker is predicted to 
arise from the Prt^osed Development and the existing Castledockrell Turbine 12. On this basis, there 
is {x>tential for cumulative daily shadow Bicker impact Secdcxi 5.10.3.10 outlines the mitig^on 
strategies which will be employed at the potentially affected properties to ensure the daily shadow 
flicker threshold will not be exceeded fcM* the houses in question.
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Table S12Potendil Cumulative bnpact 6xiai theHooosedDevehoment andNearbv WindFarms/Turl^es fi.e. e}dstiaa:TI2ofCasthdoduen WindFana)
House
No.

Max. Potential 
Daily Shadow 
Flicker Prc- 
Mitigatioii 
(hrsanin»ec)

Turbine(s) 
contributing to 
Cumulative Shadow 
Flicker impact*

No. of Days
SOmii^day Threshold 
is Exceeded by 
Proposed
Development and
T12

No. of Days
SOmii^day Threshold 
is Exceeded by 
Proposed
Development 
^Turbines 1-11)

No. of Days
SOmii^day Threshold 
is Exceeded by
Turbine 12

No. of Days where 
any levels of Shadow 
Flicker produced by 
the Proposed 
Development overlaps 
with that of Turbine
12

Mitigation Required 
by Proposed 
Development

10 01:13dX) T01.T02, Til,
T12

2 99 0 6 Yes, days overit^

14 Ohlim T01,T02, Til,
T12

0 84 0 4 Yes, days overiap

27 01:11:00 T01.T12 89 26 79 50 Yes, days overlap

Annual Cumulative

Table 5-13 below shows there is a potential for annual cumulative impacts at 1 no. proper^ (House 10). Mitigation strategies are outlined in Section 5.10.3.1.
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Table SIB Potential Cumulative Impact bom the Iboposed Development and Nearby Wind Turbines
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Residential Amenity

5.10

Residential ameni^ relates to the human experience of one’s home, derived from the general 
environment and atmosphere associated vnth the residence. The quality of residential amenity is 
influenced by a combination of factors, including site setting and local character, land-use activities in 
the area and the relative degree of peace and tranquillity experienced in the residence. The closest 
occupied dwelling is located approximately 278 metres north of an existing turbine location. The 
Proposed Development site is located in an area which is currently used for pastureland and land 
primarily used for agricultural purposes. Agricultural practices will continue to be carried out at the site 
should the Proposed Development application be successful. Thus, the existing land use will be 
retained in the surrounding landscape. This continuation of existing activities and land use has 
previously assisted in the assimilation of the Proposed Development into the previously existing 
receiving environment.

As noted previously, the Proposed Development site is the original 11 turbine wind farm which has 
been in operation since 2011. Since then, there have been 7 no. plaiming permissions sought for the 
construction of new dwellings within I km of the Proposed Development site boundary.

When considering the amenity of residents in the context of a proposed wind farm, there are four main 
potential impacts of relevance: 1) Shadow Flicker, 2) Noise, 3) Visual Amenity and 4) 
Telecommunications. Shadow flicker and noise are quantifiable aspects of residential amenity while 
visual amenity is more subjective. Detailed shadow flicker and noise modelling have been completed as 
part of this ElAR (Section 5.8 above refers to shadow flicker modelling. Chapter 11 of the ElAR 
addresses noise). A comprehensive landscape and visual impact assessment has also been carried out, 
as presented in Chapter 13 of this ElAR. Impacts on human beings during the operational and 
decommissioning phases of the Proposed Development are assessed in relation to each of these key 
issues and other environmental factors such as trafiic and dust^ see Effects in Section 5.10 below. The 
impact on residential amenity is then derived from an overall judgement of the combination of effects 
due to shadow flicker, changes to land-use and visual amenity, noise, traffic, dust and general 
disturbance.

In the case of the existing Castledockrell Wind Farm, there are a number of properties which exist 
within the 4 x tip height buffer (i.e. 480m) and within 500m of the existing turbines. When the wind 
farm was originally permitted in 2005, the DoEHLG had not yet published the Wind Energy 
Development Guidelines (2006) (the Guidelines), which required a minimum setback distance of 500m 
or 4 X tip hei^t from existing turbines. The original Castledockrell Wind Farm instead adopted a 
nominal setback distance of 275m as no governmental guidance was available at the time. The existing 
Casdedockrell Wind Farm was permitted without any conditions relating to daily to annual shadow 
flicker limits, as these again were stipulated in the Guidelines. Castledockrell Wind Group Ltd made 
the choice to install SCADA systems on all turbines in order to assist in bringing the turbines in line 
with the shadow flicker limits outlined in the Guidelines, and maintain a higher degree of residential 
amenity for local landowners.

Likely Significant Impacts and Associated 
Mitigation Measures
The below assessment evaluates the impact (>\here there is the potential for an impact to occur) on 
health and safety, employment, population, land-use, tourism, noise, dust, trafffc, shadow flicker and 
residential amenity during the operation and decommissioning phases, as a result of the Proposed 
Development.
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5.101 ‘Do-Nothing’ Scenario
If the Proposed Development were not to proceed, the existing wind farm will be decommissioned in 
2025 when the current permission expires. The opportunity to maximise the generation capacity of 
Ireland’s Wind Sector, at this location would be lost, along with the future opportunities to further 
contribute to contribute to meeting Government and EU targets for the production and consumption of 
electricity from renewable resources and the reduction of greenhouse gas emissions.

510 2 Construction Phase
As has been detailed in Chapter 1 and Chapter 4 of this ElAR, no construction works or ground works 
are required as part of the existing Castledockrell Wind Farm, as the proposal seeks to extend the 
operational life of the existing wind farm.

Therefore, there is no potential for construction phase related impacts commonly discussed, such as 
may relate to Population and Human Health, including Health and Safety, Noise, Dust, and Traffic 
related impacts.

/V

510.3 Operational Phase

510 31 Health and Safety

Pre-Mitigation Impact

The operational phase of the Proposed Development poses little threat to the health and safety of the 
public. The Department of the Environment, Heritage and Local Government {DoEHLG)’s ‘ Wind 
Energy Development Guidelines for Planning Authorities 2006’ state that there are no specific safety 
considerations in relation to the operation of wind turbines. Fencing or other restrictions are not 
necessary for safety considerations. People or animals can safely walk up to the base of the turbines.

The DoEHLG 2006 Guidelines state that there is a very remote possibility of injiuy to people from 
flying fragments of ice or from a damped blade. However, most blades are composite structures with 
no bolts or separate components and the danger is therefore minimised. The build-up of ice on turbines 
is unlikely to present problems. The wind turbines are fitted with blade load sensors to detect blade 
imbalance s, which will detect any imbalance caused by icing of the blades, they also have oscillation 
sensors which will detect any oscillation in the tower which might be caused by an imbalance. The 
sensors will cause the turbine to wait until the blades have been de-iced prior to beginning. The turbine 
manufacturer also employs its own patented characteristic curve analysis method to detect when there is 
ice on the blade and stop the turbine to prevent ice throw.

The turbine blades are typically manufactured of wood and laminated layers of glass fibre which will 
prevent any likelihood of an increase in lightning strikes within Proposed Development site or the local 
area. Lightning conduction cables, encased in protection conduits, follow the electrical cable run, from 
the nacelle to the base of die turbine. The conduction cables are earthed adjacent to the turbine base.

The operation of the wind farm does not present a danger to the public or livestock. Rigorous safety 
checks are conducted on the turbines during design, construction, commissioning, and operation to 
ensure the risks posed to staff, landowners and general public are negligible.

Proposed Mitigation Measures

Notwithstanding the above, die following mitigation measures have been implemented during the 
operation of the Proposed Development to ensure that the risks posed to staff, landowners and general 
public remain ne^gible throughout the operational life of the wind farm.
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Access to the wind farm site is through a locked gate entered via the L2012 Local Road to the west of 
the Proposed Development site. An OpeicUional Controller (OC) monitors site activity 24/7, including 
monitoring weather conditions and turbine performance on site.

All visitors must undertake a site induction and log entry to the site on a specific app “Sl^lark ControF. 
The access log is monitored by the OC to ensure anyone who has booked onsite also books offsite 
safely. If there is an incident or emergency onsite the OC will enact the Emergency Response 
Procedure for the wind farm and coordinate the emergency services to the incident

Access to the turbines is throu^ a door at the base of the structure, which will be locked at all times 
outside maintenance visits. The OC’s number is displayed at the entrance of the existing wind farm site 
and at each turbine door.

Signs have also been erected at suitable locations across the site, including at the main gate of the wind 
farm site and the entrance of each turbine, for the ease and safety of operation of the wind farm. These 
signs include:

^ Buried cable route markers at regular intervals and change of cable route direction; 
y Directions to relevant turbines at junctions; 
y “No access to Unauthorised Personnel” at ^propriate locations 
^ Speed limits signs at site entrance and junctions;
> “Warning these Premises are alarmed” at appropriate locations; 
y “Danger HV” at appropriate locations;
> “Warning - Keep clear of structures during electrical storms, high winds or ice 

conditions” at site entrance;
^ “No unauthorised vehicles beyond this point” at specific site entrances; and 
y Other operational signage required as per site-specific hazards.

An operational phase Health and Safety Plan has been developed to fully address identified Health and 
Safety Issues associated with the operation of the site and provides for access for emergency services at 
all times. This Health and Safety Plan is updated regulaiiy as necessary.

All major components of the wind turbines have an expected lifetime of at minimum 26 years (see 
Appendix 4-1 Lifetime Prediction Report) and are equipped with a number of safety devices to ensure 
safe operation during their lifetime. During the operation of the wind farm regular maintenance of the 
turbines is carried out by the turbine manufacturer or appointed service company. A project or task 
specific Health and Safety Plan has been developed for these works in accordance with the site’s health 
and safety requirements.

Residual Impact

With the implementation of the above mitigation measures, there will be a long-term, Imperceptible 
residual impact on health and safety during the operational life of the Proposed Development

Significance of Effects

Based on the assessment above there will be no significant direct or indirect effects.

5.10.3.2 Employment and Investment

The extension of the operational phase will present an opportunity for mechanical-electrical contractors 
and craftspeople to continue to be involved with the maintenance and operation of the wind farm. On a 
long-term scale, the Proposed Development will sustain die employment of the personnel involved in 
the maintenance and control of the wind farm. This will have a long-term slight positive effect
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