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Section 1 Barna Wind Energy (BWE) Ltd. - Barnadivane Wind
Farm
Response to Third Party Appeal to ABP

1 INTRODUCTION

1.1 Proposed Wind Farm Development

On 19 December 2014, Barna Wind Energy (BWE) Ltd. submitted a planning application (planning ref.
14/6760) to Cork County Council (CCC) for the development of a wind farm consisting of 6 no. wind turbines
(with a maximum tip height of 131 m), and associated turbine foundations and hardstanding areas, 1 no.
90 m high permanent meteorological mast, construction of approximately 1.96 km of new internal site
tracks, upgrade of approximately 2.34 km of existing tracks and road, new access junction and
improvements to the public road to facilitate turbine delivery, drainage infrastructure, 1 no. borrow pit,
underground electrical and communications cables linking the turbines and the substation/control building,
permanent signage and all related site works and ancillary development at Lackareagh and Garranereagh,
Lissarda and Barnadivane (Kneeves), Terelton, Co. Cork.

This application was to replace an existing 2005 planning permission for a wind farm at this site. The
permitted development comprised 14 turbines with a tip height of 105 m, a meteorological mast, a 110 kV
substation. The relevant planning references for this previously permitted development are CCC planning
ref. 05/5597, An Bord Pleandla (ABP) reference 04.219620 and CCC planning ref. 11/06605 (for extension
of duration of permission). The planning permission was valid up and until December 2016 but has since
expired.

The proposed Barnadivane Wind Farm development reduces the number of turbines from the previously
permitted 14 to 6, with a corresponding reduction in the length of access roads, hardstands and ancillary
infrastructure.

The applicant engaged in pre-application consultation with CCC and other relevant stakeholders, in order
to inform and scope the environmental impact appraisal for the proposed wind farm development at
Barnadivane.

Following the planning application submitted by Barna Wind Energy (B.W.E.) Ltd. for the proposed
Barnadivane Wind Farm on 19 December 2014, a Further Information Request (RFI) was issued by CCC on
20 February 2015. Further information was requested in relation to Zones of Theoretical Visibility (ZTVs),
photomontages, turbine infrastructure and dimensions, the grid connection, wind take, ecology, noise and
vibration and traffic and transport. A Response to the RFI was submitted on 26 May 2015 by the applicant.
A clarification to the RFI (CFI) was issued by CCC on 28 July 2015 and additional further information was
submitted on 10 September 2015.

On 03 November 2015, CCC granted planning permission for the development, subject to planning
conditions, stating that:

Having regard to the development plan objectives for the area and the pattern of development in this rural
area, it is considered that subject to compliance with conditions attached in the Second Schedule, the
proposed development would not seriously injure the amenities of the area and would not be prejudicial to
public health and, therefore, would be in accordance with the proper planning and sustainable development
of the area.

1.2 3rd Party Appeals

Following the decision by CCC to grant permission in relation to the proposed Barnadivane Wind Farm
14/6760, two third party appeals (PL04.245824) were lodged on the 30t of November 2015 with ABP by:

* Noonan Linehan Carroll Coffey, Solicitors, on behalf of Denis Buckley and others known as the
Barna Wind Action Group.
» Jerome Coholan and Geraldine Hanley.

In making its decision ABP considered a concurrent and related appeal in respect of a proposed electricity
substation compound on the site (Appeal No. PL04.244439) which adjoins the site of the proposed wind
farm.
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Section 1 Barna Wind Energy (BWE) Ltd. - Barnadivane Wind
Farm
Response to Third Party Appeal to ABP

Consent was issued subject to 17 no. conditions. Consent was also issued for the concurrent electricity
substation compound on the 11t July 2016, On the 8th of July 2016 the Board decided to grant permission
with revised conditions.

1.3 Judicial Review

Following ABP’s Order to consent both the wind farm and the substation a Judicial Review of ABP decision
was taken by third parties. The ABP decision on both the wind farm and the substation was quashed on the
27 January 2017 and both applications were remitted back to An Bord Pleandla to reassess the application.
The decision was quashed due to administrative errors by ABP in circulating appeal responses.

1.4 Re-activate 3rd Party Appeals

The appeal case relating to the Barnadivane Wind Farm was re-activated by ABP on the 13t of March 2017
with a new case number (PL04.248153). The associated substation appeal case was also re-activated 2017
with a new case number (PL04.248152).

To adhere to the High Court finding ABP subsequently circulated the first party submission made to it in
January 2016 by Barna Wind Energy Limited to the third-party appellants.

Submissions were received by ABP in relation to this document from the following:

* Noonan Linehan Carroll Coffey, Solicitors (2"¢ August 2017).
» Stephanie Larkin & Michael O'Donovan (2nd August 2017).
e Sarah Hodkinson & Others (4t August 2017).

s Eleanor O’Leary (8t August 2017).

* Noonan Linehan Carroll Coffey, Solicitors, on behalf of the Barna Wind Action Group (6% and 9ot
October 2017).

This appeal response provides specific comment to the above referenced submissions.
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Section 2 Barna Wind Energy (BWE) Ltd. -
Barnadivane Wind Farm
Response to Third Party Appeal to ABP

2 BACKGROUND TO THE PROPOSED DEVELOPMENT

The aim of this section is to provide ABP with a summary of the main elements of the proposed project.

2.1 Policy and Legislative Context

The proposed wind farm is considered to be in accordance with Global, European, national and regional
policy and legislation as set out below. This was detailed in the EIS (Chapter 3) which accompanied the
planning application.

2.1.1 Global Policy

Under the Kyoto Protocol, Ireland has a legally binding target to limit greenhouse gas emissions to 13%
above 1990 levels. This is to be achieved in the period 2008 - 2012. Countries not fulfilling their obligations
will be forced to purchase carbon credits from compliant countries. The EPA’s most recent publication (May
2014), states that current projections indicate that Ireland is not on a pathway to a low carbon economy.
Total national greenhouse gas emissions are projected to, at best, decrease by an average of 0.4% per
annum up to 2020 if all national policies are implemented and delivered. Furthermore, emissions are
projected to increase between 2020 and 2030 (12% in total), with transport a key contributor to this trend,
in the absence of additional policies and measures.

2.1.2 EU Directives and Policies

An EU Directive on the ‘Promotion of the Use of Energy from Renewable Sources’! establishes the rules for
achieving 20% of European Union (EU) energy consumption from renewable sources by 2020 and a 20%
cut in greenhouse gas emissions by 2020, known as the 20:20:20 plan. Ireland’s national overall EU target
for the share of energy from renewable sources in gross final consumption of energy in 2020 is 16%. This
was increased from the 20052target of 3.1%.

2.1.3 Irish Energy & Environmental Policies

National energy and environmental policy guidance makes specific reference to the development of
renewable energy projects in the following:

National Spatial Strategy (2002-2020)

Green Raper - Towards a sustainable Energy Future for Ireland (2006),
White Paper - Ireland’s Transition to a Low Carbon Energy Future 2015-2030
National Renewable Energy Action Plan

Strategy for Renewable Energy 2012-2020

Renewable Energy Feed in Tariff (REFIT)

Green Paper on Energy Policy in Ireland (2014)

National Climate Change Strategy 2007-2012

Ireland’s Greenhouse Emission Projections 2013-2030

Mid-West Regional Planning Guidelines 2010-2022

Regional Planning Guidelines for the South West Area (2010-2022)
National Mitigation Plan 2017

1 Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the promotion of the use of
en}ergy from renewable sources and amending and subsequently repealing Directive 2001/77/EC and 2003/30EC
Proposal for a Directive of the European Parliament and of the Council on the Promotion of the Use of Energy from
Renewable Sources, 2008/0016 (COD), Council of the European Union, Brussels, December 2008
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The Irish power system is undergoing its most significant change in the last 50 years. From less than 1%

in the year 2000, Ireland’s own renewable target to supply 40%3 of all electricity to consumers by 2020, is
in line with and supersedes government and EU targets which aim to achieve 20% of all energy from
renewable sources by 2020. Itis estimated that wind energy will provide up to 90% of the renewable energy
required to meet this target.

Ireland has doubled the connected renewable generating capacity over the past three years and according
to the Irish Wind Energy Association, the Republic of Ireland’s total installed wind energy capacity is 2,911

megawatts generated from over 188 wind energy developments in 23 counties4. The most recent
Government White Paper sets out an ambitious vision for Ireland in which greenhouse gas emissions from
the energy sector will be reduced by 80-90% compared with 1990 levels, by 2050 and will fall to zero or
below by 2100. The White Paper also states that in order to achieve the 2020 target of 40%, a total of
3,500-4,000 MW of onshore renewables generation capacity is likely to be required. This will require an
increase in the average rate of build of onshore wind generation to up to 260 MW per year (compared with
the current 170 MW per year).

The NMP gives effect to the provisions of the Climate Action and Low Carbon Development Act 2015, a
landmark national milestone in the evolution of climate change policy in Ireland and which provides for the
statutory basis for the transition to a low carbon, climate resilient and environmentally sustainable economy.
The NMP outlines a range of measures to lay the foundations for transitioning Ireland to a low carbon, climate
resilient and environmentally sustainable economy by 2050.

The Plan reaffirms Ireland’s commitment to concerted and multilateral action to tackle climate change
following the adoption of the legally-binding Paris Agreement of which Ireland is a co-signatory. Under the
Paris Agreement, the EU is committed to reducing greenhouse gas emissions by at least 40% by 2030,
compared with 2030 levels. The Paris Agreement represents a landmark accord in tackling climate change,
which is recognised by all parties as the defining global issue of this generation.

The NMP has made it clear that Ireland has abundant, diverse and indigenous renewable energy resources,
which will be critical to decarbonising our energy system, including electricity generation. Onshore wind has
to date been the most cost-competitive renewable electricity technology in Ireland, accounting for 22.8% of
overall electricity generation in 2015,

The recent circular and interim guidelines circulated by the Department is also a clear indication of
Government support for on-shore wind energy as an appropriate and effective means of achieving national
climate change targets.

The National Mitigation Plan (July 2017) notes the following in regard to wind energy:

"To date, wind energy has been the largest driver of growth in renewable electricity. The total amount
of renewable generation connected to the grid at December 2016 was 3,120MW, of which wind
generation was approximately 2,796MW, hydro was 238MW and biomass was 86MW10. Eirgrid
estimates that a total of between 3,900MW and 4,300MW of onshore renewable generation capacity
will be required to allow Ireland to achieve 40% renewable electricity by 2020. This leaves a further
requirement of between 780MW and 1,180MW to be installed by 2020 if the 2020 electricity target is
to be reached, requiring an

increased rate of installation.”

2.1.4 Cork County Development Plan 2014

The current Cork County Development Plan adopted in December 2014 specifically details objectives relating
to 'Onshore Wind Energy’ under Section 9.3 of Volume One: Main Policy Material. The objectives are
presented in Table 2.1.
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Section 2

Table 2-1:

Energy

On-shore Wind Energy
Objective

Barna Wind Energy (BWE) Ltd. -
Barnadivane Wind Farm
Response to Third Party Appeal to ABP

Cork County Development Plan Objectives Relating to On-shore Wind

Description

County Development Plan
Objective ED 3-1

National Wind Energy Guidelines

Development of on-shore wind shall be designed and developed in line
with the ‘Planning Guidelines for Wind Farm Development’ 2006 issued
by DoELG and any updates of these guidelines.

County Development Plan
Objective ED 3-2

Wind Energy Projects

On-shore wind energy projects should focus on areas considered
‘Acceptable in Principle’ and Areas ‘Open to Consideration’ and
generally avoid “Normally Discouraged” areas in this Plan.

County Development Plan
Objective ED 3-3

Wind Energy Generation

Support a plan led approach to wind energy development in County
Cork and identify areas for wind energy development. The aim in
identifying these areas is to ensure that there are no significant
environmental constraints, which could be foreseen to arise in
advance of the planning process.

County Development Plan
Objective ED 3-4

Acceptable in Principle

Commercial wind energy development is normally encouraged in these
areas subject to protection of residential amenity particularly in
respect of noise, shadow flicker, visual impact and the requirements
of the Habitats, Birds, Water Framework, Floods and EIA Directives.’

County Development Plan
Objective ED 3-5

Open to Consideration

Commercial wind energy development is open to consideration in
these areas where proposals can avoid adverse impacts on:

* Residential amenity particularly in respect of noise, shadow
flicker and visual impact;

¢ Urban areas and Metropolitan/Town Green Belts;

* Natura 2000 Sites (SPA and SAC), Natural Heritage Areas
(NHA'’s) or adjoining areas affecting their integrity.

* Architectural and archaeological heritage;

3 Budget 2009
Irish Wind Energy Association, http://www.iwea.com/windfarmsinireland updated May 2015,

P1339
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On-shore Wind Energy

Objective Description

* Visual quality of the landscape and the degree to which
impacts are highly visible over wider areas

Commercial wind energy developments will be discouraged in these
County Development Plan areas which are considered to be sensitive to adverse impacts
0bject¥ve ED 3F-)6 associated with this form of development (either individually or in

v Di combination with other developments). Only in exceptional
Normally Discouraged circumstances where it is clear that adverse impacts do not arise will
proposals be considered.

The Council will consider proposals where it can be shown that
significant impacts on;
* Residential amenity particularly in respect of noise, shadow
flicker and visual impact;
County Development Plan * Urban areas and Metropolitan/Town Green Belts;

Objective ED 3-7 Other Wind . . ] .
Energy Development * Sites designated for nature conservation, protected species
and habitats of conservation value;

* Architectural and archaeological heritage and:

* Visual quality of the landscape and the degree to which
impacts are highly visible over wider areas can be avoided.

The proposed Barnadivane Wind Farm lies in an area classed as ‘Acceptable in Principle’, under County
Development Plan (CDP) Objective ED 3-4, as shown on Table 2.1, in addition to being in an area ‘Likely to
be Most Suitable’ for Wind Energy Projects.

Section 9.3.13 of the CDP details the ‘Acceptable in Principle’ designation. As stated in the CDP, ‘these
areas (River Ilen basin north of Skibbereen and an area south of Macroom ) are in optimal locations for wind
farm development without significant environmental impacts’. In addition, the ‘Acceptable in Principle’ areas
have ‘viable wind speeds (>7.5 m/s) and good proximity and access to the grid”.

5At present all SACs in Ireland are currently ‘candidate’ SACs, and referred to as cSACs. The relevant Statutory
Instruments for the SACs in Ireland have not yet been put in place, though these sites must still be afforded protection in
accordance with the EU Habitats Directive (92/43/EEC).
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Section 3

3

3.1

Introduction

Barna Wind Energy (BWE) Ltd. -
Barnadivane Wind Farm

RESPONSE TO THIRD PARTY SUBMISSIONS

ABP circulated the first party submission made to it in January 2016 by Barna Wind Energy Limited to the
third-party appellants. The following third-party submissions were made in relation to this document:

Noonan Linehan Carroll Coffey, Solicitors (2" August 2017)
Stephanie Larkin & Michael O'Donovan (2nd August 2017)

Sarah Hodkinson & Others (4t August 2017)
Eleanor O'Leary (8™ August 2017)

Noonan Linehan Carroll Coffey,
October 2017)

Solicitors, on behalf of the Barna Wind Action Group (6% and 9th

The applicant herein addresses each item raised in the submissions. However, in the interest of clarity the
items have been collated under a number of ke
reference,
thereafter.

the text of the submission is

y headings (ref. Table 3.2). Where relevant, for ease of
provided in italic text, with the applicant’s response provided

Table 3-1: Summary of Submissions Collected

Heading Sub-Heading Submitted by
Noise Peer Review Process Sarah Hodkinson & Others (4th August 2017)
Noise Noise Level at Dwelling Eleanor O'Leary (8th August 2017)

. . . Noonan Linehan Carroll Coffey, Solicitors (6th -
Holse Noise Level at Dwelling 9th October 2017) - Patrick Manning

) : . " Noonan Linehan Carroll Coffey, Solicitors (6th -
Noise ABP Noise Compliance Conditions 9th October 2017)
Noise Revised Wind Energy Guidelines Eleanor O'Leary (8th August 2017)

. . . R Stephanie Larkin & Michael O'Donovan (2nd
Noise Revised Wind Energy Guidelines August 2017)

. ‘ . . Noonan Linehan Carroll Coffey, Solicitors (2nd
Noise Local Noise Environment Change August 2017)

. . . Noonan Linehan Carroll Coffey, Salicitors (2nd
Noise Amplitude Modulation August 2017)

. . . Stephanie Larkin & Michael O'Donovan (2nd
Noise Noise Sensitive Receptors August 2017)
Noise Critical Wind Speeds and Turbine | Stephanie Larkin & Michael O'Donovan (2nd

Choice August 2017)
Noise Cumulative Noise & Residential Stephanie Larkin & Michael O'Donovan (2nd
Amenity August 2017)
. Impact of Wind Turbulence on ,

Telecommunications Wireless Equipment Eleanor O'Leary (8th August 2017)
Planning Project Spilitting Sarah Hodkinson & Others (4th August 2017)

P1339
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Heading

Planning

Planning

Sub-Heading

Praject Splitting

Aarhus Convention & Public
Participation

Barna Wind Energy (BWE) Ltd. -
Barnadivane Wind Farm

Submitted by

Noonan Linehan Carroll Coffey, Solicitors (2nd
August 2017)

Sarah Hodkinson & Others (4th August 2017)

Planning

Heading

Aarhus Convention & Public
Participation

Sub-Heading

Aarhus Convention & Public

Stephanie Larkin & Michael O'Donovan (2nd
August 2017)

Submitted by

Planning Participation Sarah Hodkinson & Others (4th August 2017)
Noonan Linehan Carroli Coffey, Solicitors (6th -
Planning Lapsed Planning Permission 9th October 2017) - Denis Buckley & Others

Planning

General EIA

EIRGRID Compliance

EIA Screening

Stephanie Larkin & Michael O'Donovan (2nd
August 2017)

Sarah Hodkinson & Others (4th August 2017)

General EIA

Landscape & Visual
Impact &
Recreational
Amenity

Cumulative Impact

Visual Impact

Sarah Hodkinson & Others (4th August 2017)

Eleanor O'Leary (8th August 2017)

Landscape & Visual
Impact &
Recreational
Amenity

Visual impact & residential
amenity

Stephanie Larkin & Michael O'Donovan (2nd
August 2017)

Landscape & Visual
Impact &
Recreational
Amenity

Human
Environment

Recreational Activity

Shadow Flicker Modelling

Impact on Property Valuation

Stephanie Larkin & Michael O'Donovan (2nd
August 2017)

Stephanie Larkin & Michael O0'Donovan (2nd
August 2017)

Eleanor O'Leary (8th August 2017)

Human
Environment

Impact on Property Valuation

Noonan Linehan Carroll Coffey, Solicitors (6th -
9th October 2017)

Human
Environment

Impact on Property Valuation

Noonan Linehan Carroll Coffey, Solicitors (6th -
9th October 2017) - Denis Buckley & Others

Human
Environment

Impact on Property Valuation

Noonan Linehan Carroll Coffey, Solicitors (6th -
9th October 2017) - Keane Mahony Smith
Auctioneers (KMS)

Human
Environment

Impact on Property Valuation

Noonan Linehan Carroll Coffey, Solicitors (2nd
August 2017)
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Barna Wind Energy (BWE) Ltd. -
Barnadivane Wind Farm

Heading Sub-Heading Submitted by
Human Stephanie Larkin & Michael O'Donovan (2nd
Environment Impact on Property Valuation August 2017)

Noonan Linehan Carroll Coffey, Solicitors (6th -
Human 9th October 2017) - Patrick Manning

Environment Proximity to Dwellings

Stephanie Larkin & Michael O'Donovan (2nd

Ecology Wintering & Breeding Birds August 2017)
Stephanie Larkin & Michael O'Donovan (2nd
Ecology Planting Plan August 2017)
3.2 Noise

Hayes McKenzie Consultants in Acoustics provide a detailed response to the Noise issues raised by the third
parties, both in relation to the proposed Barnadivane Wind Farm application and the associated substation
application. The Report dealing with the combined issues raised is included as Appendix 1 to this submission.
A summary of the key responses specifically relating to the Barnadivane Wind Farm is included below:

It is incorrect to claim that the proposed development would result in 6 to 11 times increase of the present
“ambient levels” at a property. A simple rule of thumb is that a 10 dB change in level will be perceived as a
doubling or halving of the loudness of the sound. An increase of 6 to 11 times the ambient noise levels would
be a change in level of between 25 and 35 dB which is not predicted for any location neighbouring the
proposed site.

wind turbines, by the very nature of their operation, will result in some form of audible modulation of the
aerodynamic noise. This is associated with the trailing edge of the wind turbine blade where a majority of the
acoustic energy of a wind turbine is generated. ETSU-R-97 set out limits which allowed for the presence of
this character but with the assumption that this would not normally exceed a level of 3 dB in a free-field noise
environment. ETSU-R-97 also recognised that even when a free-field environment of 3 dB was achieved that
in specific locations, i.e. court yards with multiple reflecting surfaces, that AM could achieve levels of 6 dB on
occasion. This 3 dB Modulation Depth (MD) was been called “normal” AM.

Of particular concern has been the experience of OAM (Other Amplitude Modulation) where in a free-field
environment it has been found that MD has exceeded the 3 dB criterion by, at times, a significant level. Work
undertaken by RenewableUK and published in December 20131 identified that OAM may be the result of partial
stall of the turbine blade such that increased noise levels occur during this brief period of stall, typically found
when the blade was at its highest point, i.e. pointing vertically upwards. Following from this study the Institute
of Acoustics formed a working group to consider the means by which such a character to wind turbine sound
should be assessed.

The current position with regards to the assessment of AM for an operating wind farm in the UK is contained
within a document issued by the Institute of Acoustics (IoA) “Method for Rating Amplitude Modulation in Wind
Turbine Noise” issued on 9t August 20162, This sets out a method for the assessment of AM within the sound
incident at a receptor location. This method has been proposed for a number of assessment schemes for
operational wind farms to allow determination of the level and occurrence of such a characteristic, It should
be noted that this document does not set out how the determined level of MD should be applied to a planning
condition in the form of any character correction that may be required.

Whilst recognising the concerns expressed by Stephanie Larkin & Michael O'Donovan, measurements at or
near the tops of hills are often quieter than valley locations during the lower wind speed conditions since there
is no noise associated with the flow of water in the near vicinity. Locations within or at the bottom of valleys
often experience water flow noise and thereby higher background noise levels during low wind speed
conditions.

t http://www.renewableuk.com/page/IndustryStatementOAM
B http://ioa.org.uk/sites/defauIt/files/AMWG%ZOFinaI%20Report-09-08-2016_0.pdf
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From measurements at many other sites in Ireland undertaken by Hayes McKenzie Partnership, it is
considered the levels which are presented within Table 2 as included in the Report attached to be indicative
of the noise environment found in rural Ireland during the day time.

The paper which is referenced by the appellants considers issues found in Australia where the environment is
very different to that found in Ireland. However, the issues which have been raised within the paper are
generally addressed within the IoA GPG which has been followed when undertaking noise predictions for the
site and when assessing the potential noise impact. For example, the separation of background noise data
into day and night-time, allowance for wind turbine source noise uncertainty (i.e. increase source noise by a
minimum of 1.3 dB over that expected for a standard Nordex N100 Wind Turbine) and inclusion of a correction
for the valley effect, where it has been found to be required, have all been taken into account.

A review was undertaken of the cumulative level of noise at two properties Mr Manning has interest in: H54
and H55. H54 falls outside the predicted 40dB LA90 contour and as such is not predicted to exceed the 43bB
LA90 night-time noise limit. H55 has been predicted to cumulatively exceed the 43 dB LASO noise limit by
0.1 dB and 0.2 dB at 8 m.s-1 and for wind speeds =10 m.s-1. Hayes McKenzie's assessment agrees with
these potential predicted exceedances when only down wind conditions are considered. These predictions
have been undertaken in accordance with the IoA Good Practice Guide requirements. However, an
exceedance of 0.2 dB is a change in level which is not detectable within a laboratory environment for the
presentation levels (< 45 dB LAeq) that will be experienced at the receptor, i.e. this potential exceedance is
not noticeable. In addition, it should be noted that H55 is upwind in the prevailing wind direction. Wind
effects upon propagation will result in a reduction in received noise levels at the property for a majority of
the time. The predicted exceedance will therefore be restricted to limited periods of operation during the
average year as the property is upwind of the Appeal site in the prevailing wind direction.

While Mr Manning’s written submission identifies his properties as H54 and H55, it should be noted that he
has identified H55 and H38 in the first figure of his submission as his investment property and his dwelling
respectively. However, H38 is considered to be a derelict property for the purpose of the EIS and therefore,
following the wind farm planning guidance, has not been considered for noise assessment.

In relation to Mrs O;Leary’s submission, a review was carried out of the predictions of operational noise in
the vicinity of 1km to the north of the existing wind turbines at Garranereagh Wind Farm as described within
her letter. The predictions indicate that the Appeal site will result in noise levels around 3 dB below those
predicted for the existing wind farm and would lead to an increase of around 1.5 dB in the cumulative noise
levels. Such an increase does not result in levels exceeding as cumulative level of 37.7 dB LA90O at a
standardised wind speed of 10 m.s-1

In conclusion, the issues raised within the submission are, in general, already considered within the
documents submitted with the planning application and in response to a request for further information. As
a consequence, we consider that the assessed noise impact is representative of the potential change
associated with the proposed wind turbines and that the operation of the wind turbines will meet the intent
of the current Wind Farm Planning Guidelines 2006.

Furthermore, we note the Planning Inspectors assessment of the information submitted with the planning
application and EIS pursuant to Case Ref. PL04.245824 where the Inspector states that:

"Taken together, the information submitted by the applicant provides adequate information on the
existing environment around the site with respect to noise. The prediction of the effects of the proposed
development due to noise are based on reasonable assumptions and an accepted methodology laid
down in a guidance document issued by a reputable technical institute. It takes proper account of the
cumulative effects arising from the existing 4 turbines to the east of the site. Noise modelling is based
on the physical characteristics of wind turbines and the environment in which they are placed, and so
it has an empirical and scientific basis. It has not been shown to be unrealistic, as asserted by one of
the appellants. The noise emissions from a development are capable of precise measurement, and can
therefore be properly controlled by a condition on a permission that is readily enforceable by the
procedures set out in part XIII of the planning act” (Page 20 of 39).
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3.3 Telecommunications

3.3.1 Impact of Wind Turbulence on Wireless Equipment

¢ Eleanor O'Leary (8th August 2017

We operate a dairy farm. We experienced significant difficulties with our wireless calving camera in December
2014. A technician came to investigate the camera and his conclusions were that something in the vicinity
of the house and farm is causing interference to the signals from the yard to the dwelling house. There are
no buildings or trees which could cause this interference. In the opinion of the technician and from his
experience, this interference is most likely coming from the existing wind-farm. As the blades of the turbines
turn they cause wind turbulence which adversely affects the signal. If there are six more windmills in even
closer proximity, of greater size and producing considerably greater turbulence in the area our technician is
of the opinion that we may have to put in a wired system which would entail burying cables between the
dwelling house and the yard. This would prove costly and troublesome.

In section 13.3 of the EIS documentation mitigation measures were proposed to reduce any potential
negative impact of signal scatter or signal obstruction for telecommunication. It acknowledged that it would
be possible for houses in the immediate vicinity of the turbines to require some remedial measures. The
requirement for the implementation of such measures will be addressed individually as the need arises.
Prior to commencement of construction a baseline survey of telecommunication systems will be carried out
in the area. If post construction additional impacts are experienced a qualified expert in the field will be
deployed to address the technological issues.

Furthermore, we note the Planning Inspectors assessment of the information submitted with the planning
application and EIS pursuant to Case Ref. PL04.245824 where the Inspector states that:

"It is unlikely that the proposed windfarm would interfere with wi-f signals on a particular property. Any
interference with broadcast or telecommunications signals can be mitigated in accordance with the
methods set out in section 7.15 of the guidelines” (p28 of 39).

3.4 Planning

3.4.1 Project Splitting

e Sarah Hodkinson & Others (4th August 2017)
e Noonan Linehan Carroll Coffey, Solicitors (2nd August 2017)

The splitting of The Barnadivane Wind Farm Project into three applications has been solely to suit the applicant
and has not been in the interest of fairness and justice. It does not facilitate proper public participation with
the planning process.

Essentially the Board needs to be able to identify and describe on record just what “the project” is.

In addition to the wind farm planning application, a separate application was submitted (under Arran Wind
Farm Ltd. which forms part of a larger group of companies controlled by Enerco Energy Ltd.) seeking
permission for a new grid connection substation to replace the consented substation, in order to meet
current Eirgrid standards. A separate planning application was submitted for this proposed substation
(planning ref. 14/557), (ABP Ref. PL 04.244439). Both the wind farm and the substation application
decisions were quashed and remitted back to ABP for decision. The reason for the quashing of the decision
by the Courts was due to an administrative error by ABP in circulating appeal responses by the applicant.
As noted by ABP, both the wind farm application and the substation application were considered
simultaneously by ABP, therefore allowing an EIA of the entire project.

Furthermore, a separate planning application was lodged by Barna Wind Energy (B.W.E.) Ltd. (and

subsequently granted permission) for the development of a private roadway, approximately 150 metres
fong, from the R585 to the L6008, in Bengour West, Newcestown, Co. Cork (planning reference 14/06803).
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This development is to facilitate delivery of the turbine components to the wind farm site.

As previously set out, the reasons for the separate planning applications, along with detailed information in
respect of potential cumulative impacts associated with these developments and other potential
developments in the vicinity, have all been discussed in detail in the wind farm planning application
(14/06760), the response to the request for further information (RFI) from Cork County Council (May 2015)
and the response to the clarification request (CFI) from Cork County Council (September 2015) and in the
response to third party appeals made to An Bord Pleandla in respect of the quashed decisions. . The Board
is therefore familiar with the significant detail provided therein, in this respect.

We note the Planning Inspectors assessment of the information submitted with the planning application and
EIS pursuant to Case Ref. PL04.245824 where the Inspector states that:

Adequate information is before the board to allow an environmental impact assessment of the proposed
windfarm together its connection to the national grid to be completed before a consent is granted for
the proposed development. A grant of permission could therefore be made without contravening the
law set down by the High Court in the O Grianna judgement or the requirement to assess the cumulative
and indirect environmental effects of all integral parts of the proposed windfarm project (p 29 of 39).

Two further planning applications are pending in proximity to the site. The Shehy More grid connection
application and the Carrigarierk substation application were lodged subsequent to the making of the subject
application. However, both the Shehy More and Carrigarierk applications considered the subject proposal
cumulatively. Both applications are available for view and assessment on the local authority website and have
been subject to their own EIS/EIAR and NIS.

It is important to add that the Barnadivane wind farm planning application as presented to ABP can be built
out and operated independently of the Shehy More grid connection and the Carrigarierk substation consents.

3.4.2 Aarhus Convention & Public Participation

e Sarah Hodkinson & Others (4th August 2017)

There has been absolutely no attempt by either the applicant or an y relevant authorities to reduce
conflicts through involvement at an early stage.

e Stephanie Larkin & Michael O'Donovan (2nd August 2017)

for the recerd, there are 259 submissions against this development...We do not feel that this citizens
representation has been given due consideration and weight at any point of the process by either cork
County Council or the Board.

The planning application has gone through significant public consultation both voluntary and statutory. A
public consultation event was held in the locality prior to the lodging of a planning application where feedback
from the public was encouraged. Following this there were a number of statutory public participation
opportunity, which the third-party objectors participated both at Planning Authority, An Bord Pleandla and the
Judicial System level.

3.4.3 Lapsed Planning Permission

* Noonan Linehan Carroll _Coffey, Solicitors (6th - 9th October 2017) - Denis Buckley &
Others

..we feel it is essential to point out that that this information (the information circulated by ABP) is now out
of date (and so incorrect) as one of the main premises it was based on - that there were extant planning
permissions for a substation and 14 turbine wind farm - no longer exists.
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While planning permissions PL04.219620 (05/5907) and 11/6605 may have lapsed the applications before
the Board are standalone applications which will be assessed by An Bord Pleandla on their own merits. The
applied for by the applicant is planning permission and not permission for modifications to an existing
permitted development.

3.4.4 EIRGRID Compliance

e Stephanie Larkin & Michael O'Donovan (2nd August 2017)

We believe that the unresolved issues with regard to the alleged revised Eirgrid substation layout, size,
capacity and location. We have asked for direct confirmation or evidence to be provided from Eirgrid for the
alleged need for a 60mW substation but this has failed to materialize. We also want to see evidence for and
the nature of a grid connection at Barnadivane and evidence for and the nature of a grid connection at the
newly proposed Carrigarierk to Dunmanway.

The applicant addressed the rationale behind the substation layout, size, capacity and location change in the
response to the RFI from Cork County Council in relation to the planning permission 14/557 and in the
Response to Third Party Appeal to ABP (PL04.219620). Appendix 2 contains drawings of the (AIS) 110kV
substation required layout from EirGrid. This layout has evolved from EirGrid’s primary 2011 changes as
identified in Arran Windfarm Ltd.’s planning submission.

In relation to these changes Wind Prospect have stated:

‘As can be seen in the EirGrid drawings the requirements now include that the substation be suitable
in its electrical plant layout and overall footprint size to allow for potential future expansion (this is
identified in red in the EirGrid drawings). We also note the differences in building sizes and electrical
plant configuration. EirGrid will operate the majority of the substation when the construction is
completed; however, they will not take control of a substation that does not fulfil their current or at
the least a very recent specification’.

The planning application before the Board is as presented. For the purpose of responding to the third party,
the link below is to a PDF on the Eirgrid website which confirms that Barra are contracted to Eirgrid to provide
60MW of electricity. http://www.eirqridqroup.com/site-fiIes/librarv/EirGrid/Contracted—TSO-Wind-Farms-1:
May-2017.pdf

.3.5 General EIA

3.5.1 EIA Screening
e Sarah Hodkinson & Others (4th August 2017)

Our concerns here are that, for example, a chemical spill could contaminate The Cummer River and be in
The Carrigadrohid Reservoir very quickly before any mitigating actions could be taken.

One possibility would be a turbine collapse (131 mt) which could bypass currently proposed mitigation
measures, and could for instance, leak petrochemical lubricants from the nacelle into The Cummer River,
thereby resulting in a toxic contamination of The Reservoir. Basically, an oil spill that would have deadly
consequences for the previously mentioned muddy habitat etc. at Lissarda Bridge.

We believe the application has conveniently scoped this sort of scenario out because it was the best way
they could think of to avoid what would be a serious headache for them.
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Section 3.4.1 of the Response to Third Party Appeal made to An Bord Plean3la by Barna Wind Energy Ltd in
January 2016 addresses the hydrological connection to the Gearagh SAC and Appendix 3 of the same
document addresses the cumulative hydrological impacts on designated nature conservation sites. The
information is summaries below.

In the Appropriate Assessment Screening Report for the proposed wind farm, it is acknowledged that there is
a hydrological connection between the Cummer River, which is situated along the northern section of the
proposed development site and the Carrigadrohid Reservoir. ‘Siltation or pollution of watercourses during
construction and operation of the wind farm’ is listed as an individual element of the project that could give
rise to impacts on the Gearagh cSAC, via hydrological links.

However, potential significant impacts on the Gearagh cSAC were ‘screened out’ based on a number of
factors, namely:

* the two most northerly turbines in the proposed site, T1 and T2, are situated over 600 m from the
rising of the Cummer River and therefore the proposed construction works will be at a significant
distance from this watercourse,

e the point at which the Cummer River reaches the Carrigadrohid reservoir is 11.5 km downstream
of the proposed development site,

» the Gearagh cSAC is upstream of the location at which the Cummer River flows into Carrigadrohid
reservoir.

Combining these main elements, it is highly unlikely that any silt-laden runoff or pollutants that may arise
during the construction of the wind farm would enter the upper reaches of the Cummer River, let alone the
Carrigadrohid Reservoir, and then in turn mix with upstream waters at the Gearagh ¢SAC. Furthermore, the
proposed development will be constructed using best practice methodologies including mitigation measures
specifically designed for the control and prevention of silt runoff and pollutants entering any watercourse.

3.5.2 Cumulative Impacts

e Sarah Hodkinson & Others (4th August 2017)

We believe that there has not been a competent and comprehensive demonstration of the overall cumulative
effects of The Barnadivane Wind Farm Project including Shehy More Wind Farm (13/ 551, PL04.243486),
Carrigarierk Wind Farm (15/7 30, PL04.246353),the Shehy More Grid Connect ion Cable to Barnadivane
(16/256, PL) and all other associated works including the newly proposed substation and cable route at
Carrigarierk (17/431) to which the applicants suggest Barnadivane Wind Farm could be connected.

This is addressed in Section 4.4 of the Response to Additional Further Information Request submitted to Cork
County Council in September 2015, The potential cumulative impacts of the proposed Shehy More Wind Farm
(including in particular the grid connection route and the proposed accommodation works for the TDR) were
considered in combination with the proposed Barnhadivane Wind Farm, the proposed Barnadivane 110 kV
Substation, the required haul route realignment required to accommodate the turbine delivery vehicles for
Barnadivane Wind Farm and any other relevant developments in the vicinity, including the operational
Garranereagh Wind Farm. The main cumulative impacts identified were associated with short term, slightly
negative, construction impacts. The Shehy More grid connection application and the Carrigarierk substation
application have been lodged subsequent to the making of the subject application. However, both the Shehy
More and Carrigarierk applications considered the subject proposal cumulatively. Both applications are
available for view and assessment on the local authority website and have been subject to their own EIS/EIAR
and NIS.

It is important to note that the current proposal before the Board is a stand-alone project and if permitted
can be developed in its own right.
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3.6 Landscape & Visual Impact & Recreational Amenity

3.6.1 Visual Impact
» Stephanie Larkin & Michael O'Donovan (2nd Auqust 2017)

he proposed area for development is one of outstanding natural beauty. It is renowned for its views
and five counties can be viewed from most points on the proposed wind farm. Six windmills with a
proposed height of 131 meters in addition to a meteorologica/ mast up to 90m would negatively and
irreversibly. impact on the area from a visual perspective,

The visual impact of 2 wind farms in close proximity with turbines of differing heights, 105m at the
existing site and 131m at the proposed will create an unharmonious and extremely visible industrial
feature on the landscape. This in contravention of the Guidelines.... the large altitudinal differences
between the Barnadivane proposed turbines which are located very close together and the Garranareigh
wind farm nearby which is located on a plateau creates an extremely unbalanced unit.

As outlined in the Cork County Development Plan 2015, this site is in an area designated as ‘acceptable in
principle’ for wind energy development. Objective ED-4 is that commercial wind energy development is
normally encouraged in these areas subject to protection of residential amenity particularly in respect of
noise, shadow flicker, visual impact and the requirements of the Birds, Habitats, Flood and Water Framework
Directives.

It should also be noted that the Planning Inspector in assessing the application prior to Judicial Review
commented that the proposed development:

"would have a slight but perceptible effect on the wider landscape, as it would tend to reinforce an
impression of an upland agricultural area where windfarms were present. However, the landscape in
this area is not unusually sensitive or scenic and it is not designated as one of high value on the
development plan” (PL04.245824).

The cumulative visual impact of the proposed wind farm in conjunction with the Garranereagh Wind Farm is
addressed in Section 8.3.1 of the EIS. This concludes that the additional cumulative impact represented by
the proposed development is deemed to be low and, by default, is less than that which would result should
the permitted Barnadivane Wind Farm be constructed.

Visual impact and residential amenity were addressed in section 3.2.4 of the Response to Third Party Appeal
Made to An Bord Pleandla in January 2016. The relevant sections are included below:

Visual dominance is mentioned in respect of landscapes generally but not with specific respect to the effects
on individual houses, notwithstanding this, the 500m separation distance is generally considered to satisfy
issues of visual dominance / encroachment from turbine heights.

The DoECLG has indicated that they are undertaking a targeted revision of these guidelines for noise,
shadow flicker and proximity, although no timeframe is available on when these will be formally issued. In
the context of this planning application, the criterion for noise, shadow flicker and proximity as described
in the 2006 guidelines are used.

In summary, there is no legal or planning definition of what determines residential amenity. It is considered
to be an interaction of material impacts on residence in an area and is largely a matter of professional
judgement by the competent authority. It is a statutory requirement for the Development Pian to include
policies that protect amenity and also Local Authorities are obliged to have regard to statutory Section 28
Ministerial Guidelines. With regard to the class of development proposed, the most appropriate
considerations relate to noise and shadow flicker which are set out in the Wind Energy Guidelines (2006).

Specifically, the Cork County Development Plan 2014 considers that with respect to on-shore wind energy
developments, residential amenity should be considered in terms of noise, shadow flicker and visual impact,
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Objective ED3-5
Commercial wind energy development is open to consideration in these areas where proposals can avoid
adverse impacts on:

® Residential amenity in respect of noise, shadow flicker and visual impact...

Careful siting of turbines was used for the Barnadivane site to achieve the minimum separation
distance for the protection of residential amenity. Various iterations of the layout were considered
to arrive at the current proposed development. Separation distances between the turbines and the
nearest non-involved and habituated houses have been maintained at a minimum of 500m. In
addition, there are no hospitals, schools, hotels or guesthouses within 1 km of the site. This design
response to residential amenity has a positive result on predicted noise and shadow flicker from the
wind farm site. As described, the appraisal of noise and shadow flicker are directed by the guideline
limits in place from the 2006 Wind Energy Development Guidelines.

Furthermore, we note the Planning Inspectors assessment of the information submitted with the planning
application and EIS pursuant to Case Ref. PL04.245824 where the Inspector states that:

“The current guidelines provide the most useful and practical guide to assessing the impact on wind
energy development on residential amenity. The 500m setback which it recommends is generally
accepted as adequately dealing with issues of visual dominance., The proposed development maintains
this separation distance from houses that are not involved in the scheme. It meets the noise and
shadow flicker limits set down in the guidelines” (p12 of 39).

3.6.2 Recreational Activity

o Stephanie Larkin & Michael O'Donovan (2nd August 2017)

Local hunting groups like Kilmurray Harriers and those from further afield (Cork City) annually use this site
for hunting both hares and foxes.

There is a signposted walk, which runs along part of a recognized scenic route along the south-western
boundary of the site on the road which goes between T3 and T4 to the east. There are 2 Jocal walking groups
using these walks on a regular basis.

No submissions were received from Kilmurray Harriers or other hunting groups in relation to this site being
of important use for local hunting activities. Similarly, no submissions were received from local walking groups
in relation to their use of the site. Figure 3.1 below indicates that the planning boundary is 885m from the
closest scenic route. No recreational trails are in evidence in the vicinity of the site on the Irish Sports Council
website www.irishtrails.ie., While there are tracks adjacent to the site (grey pecked lines), none of these are
marked as waymarked walks in the Ordnance Survey Discovery Series mapping (red pecked lines). It is also
important to note the road along the south western boundary is a public road which will not be negatively
impacted from the wind farm. Furthermore, wind farms are recognized as sites which can enhance and
encourage recreational amenity. In this regard, we note the success of the recreational trail at Mount Lucas
Wind Farm Co. Offaly and also the trail being developed in Slieve Bawn Wind Farm in Co. Roscommon.
www.sliabhbawnwindfarm.ie.
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Figure 3-1: Scenic Routes in Vicinity of the Development.
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3.7 Shadow Flicker

3.7.1 Height of Windows and Meteorological Data Correlation

e Stephanie Larkin & Michael O'Donovan (2nd August 2017)

The inspector recommended that the effect of shadow flicker on 2 story houses, not just houses with windows
at 2m high, should be modelled. We note Fehily Timoney failed to do this and request that they do so now
S0 that the effect of shadow flicker is not underestimated.

We would also like to see the correlation of relevant meteorological data with the predicted shadow flicker
results as I have been unable to find this information in the details provided by the applicant.

There is no reference in either the current or the draft Guidelines to the height of dwelling being a determining
factor in assessing shadow flicker. Should this be required it would necessitate additional surveying. Should
this become a requirement in the revised Guidelines, and should they be implemented prior to the grant of
permission, the applicant will implement them in full. It is important to note that the shadow flicker limits as
per the current 2006 WEG’s will need to be complied with. The applicant is committed to carrying out a
shadow flicker compliance check within the first years of operation of the wind farm. If shadow flicker
experienced exceeds the guideline limits mechanisms can be put in place to control the shadow flicker
experienced by home owners.

The meteorological data is used as an input into the model so correlation between the results of the model
and the meteorological data is unnecessary. Annual sunshine and wind data are both used to calculate the
annual correction as explained in the EIS.

Furthermore, we note the Planning Inspectors assessment of the information submitted with the planning
application and EIS pursuant to Case Ref. PL04,245824 where the Inspector states that:

The EIS describes measures to be agreed with a resident that might be effected, including screen
planting. However, if no agreement is reached then an automated system would be installed to switch
off turbines when the limit is reached. Such a measure is practicable and is likely to be effective. Subject
to its implementation, the proposed development is not likely to give rise to a significant negative
impact due to shadow flicker (p21 of 39).

3.8 Human Environment

3.8.1 Property Valuation

* Eleanor O'Leary (8th August 2017)

» Stephanie Larkin & Michael O'Donovan (2nd Auqust 2017)

» Noonan Linehan Carroli Coffey, Solicitors (6th - 9th October 2017) - Denis Buckley
& Others

* Noonan Linehan Carroll Coffey, Solicitors (6th - 9th October 2017) - Keane Mahony
Smith Auctioneers (KMS)

¢ Noonan Linehan Carroll Coffey, Solicitors (2nd August 2017)

A. A number of submissions related to the impact of the proposed wind farm on property prices in the
area. Denis Buckley (Noonan Linehan Carroll Coffey, Solicitors (6th - 9th October 2017), listed the
distances between the proposed turbines and neighboring dwellings (ranging from 572m - 994m).

B. Noonan Linehan Carroll Coffey, Solicitors (2nd August 201 7) include an Institute for Future Energy
Consumer needs and Behaviour (FCN) Working Paper No 3/2012 on the "Impact of Wind Farms on
Property Values: a Geographically Weighted Hedonic Pricing Model”, (Sunak, Y. Reinhard, M.).
Stephanie Larkin et al questions the property valuation studies quoted by Fehily Timoney’s as the
settlement patterns in the UK and US, in which they are based, significantly less dispersed than in
rural Ireland.
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C. Keane Mahony Smith Auctioneers (KMS) (in a submission by Noonan Linehan Carroll Coffey, Solicitors
(6% — 9t October 2017)) state that the erection of wind turbines creates apprehension and diminishes
the prices of neighboring properties. They include valuations between 255k - 400k for 3 properties.
Stephanie Larkin et al questions Fehily Timoney’s dismissal of KMS’ contribution as it is not published
or peer-reviewed,

Section 3.2.6 of the Response to Third Party Appeal Made to An Bord Pleanala by Barna Wind Energy Limited
in January 2016 addresses the possible impact of the wind turbines on neighboring property values as raised
in an earlier submission. The key points are included below.

In refation to residential property values, in general, studies and property valuation information which has
been published and peer-reviewed is the most reliable when reviewing available literature on property
devaluation as a result of wind farm developments.

The published reports to date suggest that the presence of wind farms does not devalue residential property.

For instance, a study was carried out by Renewable UK on ‘The effect of wind farms on house prices’ (1) which
looked at the effect of wind farms on the value of residential properties within a 5 km radius. This was done
by comparing house price growth based on transactions completed within a 5 km radius of seven windfarm
sites with prices in the wider county area between 1995 and mid-2013. The study also used econometric tests
to assess whether or not windfarms had an impact on price growth. The analysis of the raw house price data
for transactions completed within the vicinity of the wind farms (radius of 5 km) yielded no evidence that
prices had been affected by either the announcement, construction or completion of the wind farms for six out
of seven sites.

In a study by Hoen et al., 2009 (2) ‘The Impact of Wind Power Projects on Residential Property Values in the
United States: A Multi-Site Hedonic Analysis’, the potential impacts of wind power facilities on the sales prices
of residential properties in proximity to and/or which have a view of the house to those wind facilities was
investigated. A large quantity of residential transaction data was coliected from communities surrounding a
wide variety of wind power facilities.

Each of the homes included in this analysis was visited to clearly determine the degree to which the wind
facility was visible at the time of home sale and to collect other essential data. To frame the analysis, three
potentially distinct impacts of wind facilities on property values are considered: Area, Scenic Vista, and
Nuisance Stigma.

To assess these potential impacts, the authors applied a base hedonic model, explored seven alternative
hedonic models, conducted a repeat sales analysis, and evaluated possible impacts on sales volumes.

A. Noonan Linehan Carroll Coffey, Solicitors (2nd August 2017) include in their submission an Institute for
Future Energy Consumer needs and Behaviour (FCN) Working Paper No 3/2012 on the "Impact of Wind
Farms on Property Values: ‘a Geographically Weighted Hedonic Pricing Model", (Sunak, Y. Reinhard, M.).

This is a working paper and as such was released to share ideas on a topic. It has not been through the
peer-review process and as such is considered “grey literature”. Notwithstanding that the paper itself
undertakes a review of existing studies looking at the economic impact of wind farms on surrounding
property values. Of the 5 studies, it considers it concluded that 3 found no significant impact, one found
had “a fairly weak explanatory power” and one model (based in northern New York) found a significant
result. The FCN working paper is based on a study in Germany. Because of data availability issues and
privacy restrictions the model used land parcel prices as opposed to house prices which were used on the
other studies. The results of this study are ambiguous, stating that “visibility had no significant impact on
property values”. It acknowledges that further investigation of wind farm proximity, and specifically
visibility, is needed to derived general conclusions and reliable recommendations.

Stephanie Larkin et al questions the property valuation studies quoted by Fehily Timoney’'s as the
settlement patterns in the UK and US, in which they are based, significantly less dispersed than in rural
Ireland. However, in the absence of Irish-based studies these peer-reviewed studies are the only reliable
data upon which we can assess the impacts.
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B. Keane Mahony Smith Auctioneers (KMS) (in a submission by Noonan Linehan Carroll Coffey, Solicitors (6t
- 9t October 2017)) included valuations between 255k - 400k for 3 properties. It is difficult to provide
an accurate valuation on rural properties and the same principles cannot be applied to rural properties as
to urban housing evaluation. KMS has not outlined their methodology employed and the basis of the
valuation.

3.8.2  Proximity to Dwellings

» Noonan Linehan Carroll Coffey, Solicitors (6th - 9th October 2017) - Patrick Manning

The investment property that I own...is only circa 400m from T4. This clearly falls short of the minimum
distance required under Irish law.

The property referred to as Patrick Manning’s derelict property in this submission is H38, rather than H54 as
indicated in the submission.

Mr. Manning owns two properties, his dwelling which is H55 and derelict dwelling H38. In the house survey
that accompanied the EIS, H38 was described as derelict. It appears in the 2012 An Post Geodirectory dataset
as a vacant residence. However, the property does not appear in the Eircode 2017 dataset. This would

indicate that it is not an occupied dwelling. The Wind Energy Guidelines specify that noise impact should be
assessed in relation to noise sensitive locations including any occupied dwelling houses.

3.9 Ecology

3.9.1 Bat Survey
e Stephanie Larkin & Michael O'Donovan (2nd August 2017)

If ABP does not ensure that a robust and reliable bat survey is carried out as part of the EIS with
this application we intend to take the matter to the European Court

In section 5 of the EIS it notes that records of bats previously recorded in the wider area were obtained from
Bat Conservation Ireland (BCI) and states that a series of bat activity surveys were carried out at the
development site and surrounding landscape on the nights of the 11/12 June 08/09 July and 26/27 August
2014. The field surveys confirmed the presence of six bat species and others are expected to occur on
occasion. These surveys were carried out to assess the level of activity within the site for all bat species,
roosting within the greater area, which would have included all know roost Iocatiops retrieved from BCI and
other potential roosts. In the Response to Further Information Request (July 2015) it states that a total of
28 bat roosts are known to occur within 10 km of the proposed wind farm, including roosts of Common
Pipistrelle, Soprano Pipistrelle, unidentified Pipistrelle (undetermined Common Pipistrelle or Soprano
Pipistrelle), Brown Long-eared Bat, Leisler's Bat, Daubenton's Bat and the Lesser Horseshoe Bat. At the
request of BCI, and due to the sensitive nature of detailing bat roost data, the locations/descriptions of these
data are not provided here. The information on bat roosts known to occur within 10 km of the wind farm has
been used to inform the Bat Impact Assessment.

The EIS concluded that the activity surveys at the proposed development site did not show any significant
bat activity in the immediate vicinity of the proposed turbines, with the possible exception of proposed Turbine
6 and around the O’Sullivan Farmyard.

A number of Leisler’s bat passes were recorded around the location of proposed Turbine 6, where common
pipistrelle were also feeding. Leisler's bat, Common pipistrelle, Soprano pipistrelle and Natterer's bat were
recorded around the trees surrounding this farmyard and the lanes leading from the farmyard. Lower bat
activity was recorded in the vicinity of proposed Turbines 1, 2 and 3, with most activity in this area restricted
to hedgerows along the lanes which provide sheltered conditions for insects and bats.
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In order to compensate for loss of potential roosting opportunities as a result of tree felling of mature trees
and their replacement with immature trees, a minimum of 10 artificial bat roosts will be installed at suitable
locations on mature trees on woodland edges or in hedgerows in the surrounding area. ‘Schwegler’ woodcrete
boxes are long lasting and have been proven to be readily occupied by bats, including the species recorded
in the study area.

The RFI for the proposed development also included a discussion on the potential impacts on bats, this is
included below. The lack of bat activity recorded during field surveys is likely due to the high degree of wind
exposure at the site. Bats were found to forage in the more sheltered hedgerows, earth banks and treelines
at lower elevations in the surrounding landscape.

As mentioned above mitigation measures were proposed to reduce the negative impact of hedgerow removal
on bats. For instance, the Natural England Technical Information Note TINO51 (7) was used to calculate a
suitable buffer zone around each individual turbine in which vegetation clearance should take place. The
removal of vegetation around turbines helps to ensure that bats are not drawn towards turbines, following
vegetation corridors such as hedgerows, which could lead to collision impacts. Taking this measure into
consideration the potential impacts on bats from the proposed 6 no. turbine development were not considered
significant.

The study by Cryan et al. (5) involved monitoring bat behaviour at three wind turbines in Indiana in the United
States in 2012 using thermal cameras and other methods. By looking at the way bats approached turbines it
suggested behaviours that evolved at tall trees might be the reason why many bats die at wind turbines,

This study is not relevant to the current planning application as the habitats at the proposed site as well as
the bats identified in and around the proposed site and the levels of bat activity are not comparable with the
activity of the tree bat species surveyed in the study by Cryan et al. (5) Furthermore, in relation to bat
collision, most of the research related to bat mortality at wind farms comes from research in mainland Europe
and North America. Many of these overseas turbine/bat mortality studies are at wind farms, with significantly
large numbers of turbines, sited along known bat migration routes where many hundreds or even thousands
of bats commute seasonally resulting in numerous deaths and injuries. There is currently no evidence that
mortality of bats on the same scale occurs in Ireland. Although it is known that Nathusius’ pipistrelle migrates
from Scandinavia to Scotland and to the north of Ireland and back again (3), apart from this species, there
is currently no evidence that internal or external bat migration routes of other bat species exist elsewhere in
Ireland as no research has been undertaken.

3.9.2 Wintering & Breeding Birds

e Stephanie Larkin & Michael O'Donovan (2nd August 2017)

This year as usual we have observed multiple breeding pairs of snipe on site, multiple pairs of grasshopper
warbler, multiple wintering snipe and the usual solitary woodcock...these birds and many others do not
* appear in the EIS. 5

The EIS states that all bird records were retrieved from the NPWS and the NBDC for a 10km grid square
around the development site. No records for Woodcock or Grasshopper Warbler were found.

Two breeding bird transect surveys were carried out (11th June 2014 & 08th July 2014). A total of 21 species
were recorded along the two transects at distances of between 0-25 m and 25-100m from the transects.
Amongst these, no Woodcock or Grasshopper Warbler were recorded. A Snipe was seen on one such occasion
in June 2014, with one also heard calling during a bat survey on the same date. As the wind farm development
site has some habitats that can be used by snipe for foraging/roosting, the species are likely to use the site
from time to time.

No Woodcock were recorded in the winter surveys. The recorded Winter season records for Shipe are
summarised as follows:

* The records were collected as part of a 36-hour VP winter study completed as part of the EIS ecology
assessment during November 2013 to March 2014 inclusive.
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» Very few and sporadic observations were made overall. A Snipe was noted off-site (from VP2 location)
on 27th February 2014 as part of a list of non-target bird species noted during VP watches.

Despite the lack of activity noted for Snipe during the winter VP study, the wind farm development
site has some habitats that can be used by this species for foraging/roosting (albeit not extensive);
consequently, this species is likely to use the site from time to time.

The EIS reviews the potential impact on birds in Section 5.6.1 and Section 5.6.2. Potential mitigations were
assessed in Section 5.7.4. A post-construction monitoring programme is discussed in Section 5.7.5.

In section 23.1 of the Response to Further Information Request (May 2015) the impact assessment of the
development on Kestrel and Snipe is reviewed, this review is included below:

The EIS reviews the potential impact on birds in Section 5.6.1 and Section 5.6.2. Potential mitigations were
assessed in Section 5.7.4. A post-construction monitoring programme is discussed in Section 5.7.5.

In section 23.1 of the Response to Further Information Request (May 2015) the impact assessment of the
development on Kestrel and Snip is reviewed, this review is included below:

* As previously outlined ... an impact assessment has been developed for Ireland in relation to wind
farms and birds (see Percival 2003).

This assessment takes population loss and/or habitat loss into account, where these losses can arise through
direct habitat loss, bird collision and/or bird disturbance displacement effects; elements which should be
considered when examining wind farm significance on birds (see SNH 2006). If the Percival (2003) wind farm
and bird impact assessment is applied to Kestrel and Snipe in the context of relatively low winter and summer
activity overall and the presence of some suitable habitats, albeit not extensive - the same outcome of very
low significance, as determined above for the winter period (see Table 20.4), applies all-year-round for both
of these species regarding the development of a wind farm here. Therefore, taking the above into
consideration, no revision to the outcome of the impact assessment completed for birds as part of the EIS is
deemed necessary in this case. This also means that no revision to the outcome of the cumulative impact
assessment related to the nearby Garranereagh Wind Farm is required.

The breeding and winter surveys did note low levels of Snipe activity. However, no observations were made
in relation to Woodcock or Grasshopper Warbler. The bird sightings referred to in the submission cannot be
included as no data was provided to support them.

It is important to note that the Heritage Officer of Cork County Council in recommending a grant of planning
permission noted that the potential for significant effects on any cSAC or SPA can be screened out. The site
does not have habitats or host species that are of significant ecological interest. No significant impacts on
bird species is likely. Subject to the implementation of a CEMP agreed with the planning authority there is no
objection to a grant of permission.

3.9.3 Planting Plan

e Stephanie Larkin & Michael O'Donovan (2nd August 2017)

As a horticulturist...I wish to state that the planting plan lodged by the applicant is unworkable, inadequate
and pointless.

If required a more detailed plan will be submitted prior to construction. However, it is important to note the
primary objective for this planting is to maintain connection between hedgerows for the purpose of Bat
activity. ABP consider the existing plan adequate.
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3.10 Conclusion

The applicant, Barna Wind Energy (B.W.E.) Ltd. applied for permission to develop a wind farm consisting of
6 no. wind turbines (with a maximum tip height of 131 m), and all associated infrastructure at Lackareagh
and Garranereagh, Lissarda and Barnadivane (Kneeves), Terelton, Co. Cork on 19 December 2014, The
applicant engaged in pre-application consultation with Cork County Council and other relevant stakeholders,
in order to inform and scope the environmental appraisal for the proposed wind farm development at
Barnadivane.

An Environmental Impact Statement (EIS) was prepared for the proposed development in accordance with
Schedule 6 of the Planning and Development Regulations 2001, as amended, which sets out the contents
of an EIS. In addition, in the preparation of this EIS, the contents of Directive 2014/52/EU of the European
Parliament and of the Council of 16 April 2014 amending Directive 2011/92/EU on the assessment of the
effects of certain public and private projects on the environment were also considered (the 2014 EIA
Directive). An Appropriate Assessment (AA) Screening Report was prepared, in accordance with the EU
Habitats Directive (92/43/EEC) in order to evaluate the potential impacts of the proposed development on
Natura 2000 sites.

A Further Information Request (RFI) was issued by Cork County Council on 20 February 2015. A Response
to the RFI was submitted on 26 May 2015 by the applicant. A clarification to the RFI (CFI) was issued by
CCC on 28 July 2015 and additional further information was submitted on 10 September 2015,

A stand-alone planning application for a new grid connection substation to replace the consented substation,
in order to meet current Eirgrid standards was submitted to Cork County Council (planning reference14/557
and ABP ref, 04.244439). A planning application has also been submitted for the development of a private
roadway, approximately 150 metres long, from the R585 to the L6008, in Bengour West, Newcestown, Co.
Cork (planning reference 14/06803). The three separate planning applications for the proposed Barnadivane
110 kV substation, the proposed private roadway and the proposed wind farm comply with the objectives
of the EIA Directive, and are separate applications for specific and justifiable reasons, as described in detail
in the wind farm planning application documentation and the responses to both the RFI and CFI submitted
to Cork County Council,

The potential impacts of all three proposed developments (the wind farm, substation and private road) have
been considered in full. This was done in the EIS and in the response to both the RFI and CFI which
accompanied the wind farm planning application, which considered the potential cumulative impacts of the
proposed wind farm, the proposed substation, the proposed turbine delivery route realignment and any
other relevant developments within the area. Furthermore, ABP has and will again be considering the wind
farm and the sub-station together therefore carrying out an EIA of the overall project,

All of this demonstrates the robust nature of the proposal, which was borne out by the granting of permission
for the development by Cork County Council and by ABP initially. It is also important to note that since the
making of the current application 2no. applications in the vicinity of the site has been brought to planning;
the Shehy Moore wind farm grid connection EIS/EIAR and the Carrigarierk substation EIS/EIAR. Both -
application which are pending with the Local Authority considered the subject site cumulatively and the
information is available on the local authority website.,
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1. INTRODUCTION

1.1 Submissions from Third Parties to the Appeal were submitted and received by An Bord

1.2

1.3

21

2.2

23

Pleanala on the 2" August 2017.

in a letter dated 20" October 2017 from An Bord Pleanala to Fehily Timoney & Company,
it was indicated by An Bord Pleanala that “you are requested to make any submissions or
observations that you may have in relation to this enclosure on or before 161" November
2017".

I'have been requested to review the submissions on noise and provide comment, where |

think appropriate, upon the isstues which have been raised within the submission.

QUALIFICATIONS AND EXPERIENCE

I hold the degree of Bachelor of Science in Electronics and Communication Engineering

from The Polytechnic of North London. | am a member of the Institute of Acoustics.

I have been employed as an acoustic consultant for 32 years. | held the posts of Assistant
Engineer, Consultant Engineer, Senior Consultant Engineer and Associate Director within
Hann Tucker Associates between 1985 and 1991. My experience during this time covered
all aspects of noise and vibration control for industrial and residential development, the
assessment of noise from industrial sources for litigation purposes, the development of
performance and ride criteria for lifts and the assessment of vibration within building

structures, in particular, relating to underground railways.

In May 1991, | moved to form The Hayes McKenzie Partnership. My personal involvement
with wind farms has covered over 250 separate sites throughout Cornwall, Devon, Mid-
Wales, Anglesey, Pembrokeshire, South Coast of England, Scotland, USA, Canada,
Portugal, Spain, Holland, Germany, New Zealand and Australia. | have acted for
developers and for Local Authorities at the planning stage of wind farm applications and as
an expert witness at planning inquiries. | have presented evidence at 37 inquiries in the
UK, two planning hearings and an appeal hearing in the State of Victoria, Australia and to
the Environment Court in New Zealand for an appeal under the Resource Management
Act.
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24

25

2.6

2.7

2.8

2.9

2.10

The Partnership, now a limited company, has undertaken work on over 1000 wind
farm/turbine developments since 1991. | have undertaken studies for the Department of
Trade and Industry, through ETSU (Energy Technology Support Unit), dealing with the
noise impact of wind farms including the study of the Mynydd y Cemmaes Wind Farm. |
have also undertaken projects with turbine manufacturers for the reduction of emitted noise

from wind turbines.

| was a member of the Working Group on Wind Turbine Noise which was sponsored by
ETSU on behalf of the Department of Trade and Industry and that provided detailed
guidance with respect to noise issues raised through wind farm development leading to the
issue of the document ETSU-R-97.

The Partnership has also provided a representative to the joint working group formed by
the Institute of Acoustics and Institute of Environmental Assessment (now the Institute of
Environmental Management and Assessment) to provide guidance on noise impact

assessment.

I undertook a study of low frequency noise emissions associated with wind turbines at the
three wind farms in the UK, the results of which were reported during August 2006. As a
consequence of this work, the Noise Working Group on Wind Turbine Noise that authored
ETSU-R-97 was reconvened to consider the findings and to review the report. The Group
subsequently recommended that additional work be undertaken, under separate contract,
to assess the potential for amplitude modulation of aerodynamic noise associated with the
operation of wind turbines at neighbouring dwellings to UK wind farms. This work was
undertaken during 2007 and reported in July 2007.

I was a member of the organising committee for the International Conferences on Wind
Turbine Noise held in Berlin (2005), Lyon (2007), Aalborg (2009), Rome (2011), Denver
(2013), Glasgow (2015), Rotterdam (2017) and Lisbon (2019). | have published and
presented papers at conference dealing with the issues raised with the assessment of
existing background noise levels within wind environments and the assessment of wind

farm noise.

| provided technical support to Standards Australia in the drafting of an Australian Standard

for the measurement and assessment of wind farm noise.

I am currently the acting Chair of the Institute of Acoustics (loA) Working Group on Wind
Turbine Noise and on the steering group for its sub-group on amplitude modulation. As part
of the loA group, | provided input to the Good Practice Guide to the application of ETSU-
R-97 for the assessment and rating of wind turbine noise and the subsequent

accompanying Supplementary Guidance Notes.
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3. SUBMISSIONS

3.1 The submission received by An Bord Pleanala was prefaced by a covering letter from
Noonan Linehan Carroll Coffey Solicitors. Section 4 of their letter raises the issue of noise

associated with the operation of wind farms.
Noonan Linehan Carroll Coffey Covering Letter
3.2 The first paragraph of Section 4 of the letter states that:

“In its Ardglass planning refusal (PL04.246824), the Board refused permission on
the basis that the local noise environment would be significantly changed. In that
case the predicted increase in ambient noise levels ranges from six to eleven times
the present ambient levels. At least that level of increase would be seen at our

clients’ properties and in their environs.”

3.3 The above statement is at odds with the Inspectors’ report which summarises his view as
follows:

14.2.15 1 acknowledge the report from the Environment Section of the Local Authority
who recommends a refusal on the basis that noise emanating from the proposed
development will be injurious to established residential amenities. The Environment
Report essentially considers that the noise levels in the predicted noise model and
illustrated in Table 5.15 of the EIS will in some cases be in excess of 5 dB and 10
dB of the established low background noise level. Whereas | would concur with the
report from the Environment Section and acknowledge that in some cases the
proposed development would amount to an increase of 10 dB which is significant in
acoustic terms as this amounts to doubling of the loudness in a noise sensitive
location. However | would not concur with the recommendation of refusal by the
Environmental Section as | would consider that a refusal on this basis would go
against the advice of the National Guidelines which | have referred to above and
would essentially make wind energy developments unviable in a large proportion of
rural areas where they might be otherwise considered suitable. | would be of the
view to favour the advice offered in the Wind Energy Guidelines and also | would
acknowledge the assertion in the guidelines that distances greater than 500m are
unlikely to be a concern.

14.2.16 The proposed mitigation measures include a noise survey to be completed
by a qualified acoustic expert and based on the findings of a noise survey a set of
measures will be drawn up in agreement with the Local Authority. | would consider,

having regard to the proposed mitigation measures as outlined in Section 5.6.2 of
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3.4

3.5

3.6

3.7

3.8

the EIS, that the overall noise implications from the proposed development would

not adversely impact on the amenities of the area.

The Notice of Refusal for the Ardglass Wind Farm proposal does not identify noise as a

reason for refusal. Such a statement made by Noonan Linehan Carroll Coffey is wrong.

It is also incorrect to claim that the proposed development would result in 6 to 11 times
increase of the present “ambient levels” at a property. A simple rule of thumb is that a 10
dB change in level will be perceived as a doubling or halving of the loudness of the sound.
Anincrease of 6 to 11 times the ambient noise levels would be a change in level of between
25 and 35 dB which is not predicted for any location neighbouring the proposed site. Such

a statement is also wrong.

The final paragraphs of the covering letter deal with the issue of amplitude modulation of
the sound from a wind farm. It is suggested within the final paragraph that the Board should
specifically address the issue in its conclusion on the noise issue “in these cases™. It is
suggested by Noonan Linehan Carroll Coffey that the Board should “record its assessment
of the impact of AM on nearby homes and farms and it must incorporate the result of that

assessment in its decision”.

Reading through the submissions which have been attached and which are asserted as
being “current state of scientific knowledge” it is clear that these papers do not provide a
means by which any such assessment of likelihood of occurrence can be undertaken. As
such, | consider that any such assertion should have been accompanied by such an
analysis which is not attached to the submission from Noonan Linehan Carroll Coffey. | do
not consider it appropriate for the Board to undertake such an analysis and thereby the

request would appear to be outside the remit of the Board to provide.

Wind turbines, by the very nature of their operatiqn, will result in some form of audible
modulation of the aerodynamic noise. This is associated with the trailing edge of the wind
turbine blade where a majority of the aerodynamic acoustic energy of a wind turbine is
generated. ETSU-R-97 set out limits which allowed for the presence of this character but
with the assumption that this would not normally exceed a level of 3 dB in a free-field noise
environment. ETSU-R-97 also recognised that even when a free-field environment of 3 dB
was achieved that in specific locations, i.e. court yards with multiple reflecting surfaces,
that AM could achieve levels of 6 dB on occasion. This 3 dB Modulation Depth (MD) was

been called “normal” AM.

"1t is not clear whether this is a request to review all decisions where noise complaints have been received
which would fall outside the remit of this Inquiry
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3.9

3.10

3.12

3.13

Of particular concern has been the experience of OAM (Other Amplitude Modulation) where
in a free-field environment it has been found that MD has exceeded the 3 dB criterion by,
attimes, a significant level. Work undertaken by RenewableUK and published in December
20132 identified that OAM may be the result of partial stall of the turbine biade such that
increased noise levels occur during this brief period of stall, typically found when the blade
was at its highest point, i.e. pointing vertically upwards. Following from this study the
Institute of Acoustics formed a working group to consider the means by which such a

character to wind turbine sound should be assessed.

The current position with regards to the assessment of AM for an operating wind farm in
the UK is contained within a document issued by the Institute of Acoustics (IoA) “Method
for Rating Amplitude Modulation in Wind Turbine Noise” issued on gth August 20163, This
sets out a method for the assessment of AM within the sound incident at a receptor location.
This method has been proposed for a number of assessment schemes for operational wind
farms to allow determination of the level and occurrence of such a characteristic. It should
be noted that this document does not set out how the determined level of MD should be

applied to a planning condition in the form of any character correction that may be required.

With the use of this metric to allow determination of the level and occurrence of this
characteristic to the sound, it is now possible to evaluate mitigation methods to reduce
OAM at neighbouring receptor locations. Where such mitigation has been applied it has

been found that OAM has been significantly reduced at neighbouring receptor locations?.

Subsequent to the oA Report, the Department of Business, Energy & Industrial Strategy
(DBEIS) issued a summary of the worked commissioned by them relating to a review of
the evidence on the response to amplitude modulation from wind turbiness. Within this
document a tentative penalty scheme was proposed for the presence of OAM and a
potential means by which this character may be assessed for the purpose of compliance
measurements. The schemé has been subject to discussion and has yet to be adopted
although DBEIS have stated:

While this research does not represent planning guidance, BEIS encourages
developers and planning authorities in England to consider this research when

determining if an AM condition would be appropriate.

With the uncertainty which still exists with respect to the method by which any penalty

2 http://www.renewableuk.com/page/IndustryStatementOAM

3 http://ioa.org.uk/sites/default/fiIes/AMWG%ZOFinal%20Repor1—OQ—08—2016_0.pdf

4 hitp://www.ewea.org/events/workshops/wp-content/uploads/2014/12/Tech1 4b5-2-Cand-Bullmore.pdf

5 https://www.gov.uk/government/pubIications/review-of-the—evidence-on-the-response—to-amplitude-
modulation-from-wind-turbines
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3.14

3.15

3.16

scheme (if deemed appropriate) may be applied it is difficult to propose a simple Planning
Condition which would deal with this issue. Therefore, if the Board were to consider
inclusion of a means to control the potential of OAM then it might be best achieved through
the requirement of a scheme to be agreed with the Local Planning Authority prior to
undertaking any compliance measurements. Such Planning Conditions have taken the

following form of words:

Within 4 weeks from receipt of a written request from the Planning Authority,
following an amplitude modulation (AM) complaint to it from the occupant of a
dwelling which lawfully exists or has planning permission at the date of this consent,
the wind farm operator shall submit a scheme for the assessment and regulation of
AM to the Planning Authority for its written approval. The scheme shall be in general

accordance with:

e Any guidance endorsed in National Planning Policy or Guidance at the time of

granting of consent, or in the absence of endorsed guidance,

e Suitable published methodology endorsed as good practice by the Institute of
Acoustics at the time of granting of consent; or in the absence of such published

methodology,
* The methodology published by RenewableUK on the 16™ December 2013.

And implemented within 3 months of the written request of the Planning Authority

unless otherwise extended in writing by the Planning Authority.

Stephanie Larkin & Michael O'Donovan (2nd August 2017)

The submission by Stephanie Larkin & Michae! O'Donovan has raised a number of issues
associated with noise. These are dealt with under various item headings and | will deal with

them in the same order.
Noise Sensitive Receptor Locations

Reference is made to a decision by An Bord Pleanala (Ref: PAQ046) that relates to a 25
turbine development for North Meath Wind Farm Ltd. This was a Strategic Infrastructure

Development with an installed capacity of likely more than 75MW.

The issue of noise was considered at Section 7.4. The issue of measurement locations is

discussed at 7.4.6 — 7.4.15. Of note in this section are the following observations by the
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inspector:

7.4.12 The applicant’s analysis of the baseline noise survey determined that the
NML1, MNL3, MNL4 and MNL8 were most likely to have been influenced by local
noise sources resulting in elevated noise levels (these are the same NMLs where
I've noted the noise monitoring equipment was set up under trees). The application
therefore justifiably excluded these results from consideration. As a consequent the
determination of baseline noise characteristics for this extensive geographical area
was based on only four NMLs (NML2, NML5, NML6 and NML7) which is exceedingly
limited. That 50% of NMLs have had to be excluded reflects poorly on the overall
approach to the baseline noise surveys. This is of increased concern given the
possibility that much of the area may constitute a low noise environment where lower
noise limits would apply under WEDG 2006. In my opinion, the failure to determine
the presence and/ or extent of such areas within the study area is not acceptable
and | would advise the Board that it would be appropriate to request the applicant to
carry out and submit the results of an appropriately revised baseline noise

assessment prior to making any decision to grant permission.

3.17 The locations which were adopted to determine the noise environment at the current
Appeal Site were selected to represent the ambient noise environments at those locations.
However, the background noise survey was complicated by the presence of an existing
wind farm which could influence the levels of noise at a receptor location. ETSU-R-97
advises that existing wind farms should not be included within the assessed background
noise levels for a new neighbouring development. Without control of the neighbouring wind
farm to allow the stopping of turbines, the solution adopted to determine the prevailing
background noise levels for the noise sensitive receptors neighbouring the site was to
adopt the lowest measured noise levels at any of the four locations for each wind speed
bin and then apply a correction to the measured levels to take account of the possible
influence of the existing wind farm upon the collected noise data. This analysis was
presented in the “Response to Additional )?F/: 2: Items 1 to 4 — Noise and Vibration: Table
2". As such this represents the lowest levels measured across the whole site and it was
this level that was used when determining compliance with the guidance levels for
acceptability of the wind farm. This is a very different analysis procedure to that detailed in
the Inspectors report on PA 0046 above, where only four locations were used from an
original 8 which covered a significantly larger area than this appeal site. Paragraph 7.4.14
of the Inspectors report also implies that the derived background noise level was
determined for the site through averaging levels from all 4 measurement locations to

determine a site background noise level. The paragraph states the following:

7.4.14 In table 6.4 the applicant sets out the average noise levels per standardised
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3.18

3.19

3.20

10m wind speeds across all four NMLs and applies the relevant noise limit from
WEDG 2006 based on same. A standard 45.0dBL90 daytime limit and 43.0dBL90 at
night-time limit is applied as per WEDG 2000. Whilst an outdoor noise limit of
40dBALS0 10min is proposed under the WEDG 2006 Targeted Review (2013), this

document has not been adopted at time of writing.

Whilst recognising the concerns expressed by Stephanie Larkin & Michael O'Donovan,
measurements at or near the tops of hills are often quieter than valley locations during the
lower wind speed conditions since there is no noise associated with the flow of water in the
near vicinity. Locations within or at the bottom of valleys often experience water flow noise
and thereby higher background noise levels during low wind speed conditions. From
measurements at many other sites in Ireland undertaken by Hayes McKenzie Partnership,
I consider the levels which are presented within Table 2 to be indicative of the noise

environment found in rural Ireland during the day time.
Critical Wind Speeds and Turbine Choice

The assessment undertaken to determine the acceptability of the proposal does not limit
itself to a single “critical” wind speed but considers the potential noise impact across
standardised® 10 metre height wind speeds from 5 to 12 m.s"!. Operational noise levels
from the wind farm below 5 m.s™! will be lower than predicted for 5 m.s™! but no source noise
data is available for the turbines since this wind speed is below that required for testing in
accordance with BS EN 67400-11: 2013: Wind Turbines: Part 11: Acoustic noise
measurement techniques, the standard for determining the source noise levels of wind
turbines. For variable speed wind turbines, | would consider the critical wind speed to be
between a standardised wind speed of 5 and 9 m.s™ as this is the region where the turbine
will experience the greatest increase in source noise level with increasing wind speed whilst
at a receptor location the existing noise environment may only be starting to increase due
to wind effects. This is borne out from reference to the noise measurements undertaken for

the Appeal site.
Wind Farm Noise — what is a reasonable limit in rural areas.

The paper which is referenced considers issues found in Australia where the environment
is very different to that found in Ireland. However, the issues which have been raised within
the paper are generally addressed within the oA GPG which has been followed when

undertaking noise predictions for the site and when assessing the potential noise impact.

& wind speed measured at a height different than 10 m (generally measured at the turbine hub height)
which is expressed to a reference height of 10 m using a roughness length of 0.05 for standardisation
purpose (in accordance with the IEC 61400-11 standard)
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3.21

3.22

3.23

3.24

3.25

3.26

For example, the separation of background noise data into day and night-time, allowance
for wind turbine source noise uncertainty (i.e. increase source noise by a minimum of 1.3
dB over that expected for a standard Nordex N100 Wind Turbine) and inclusion of a
correction for the valley effect, where it has been found to be required, have all been taken

into account.
Mr Patrick Manning: 3" October 2017

Mr Manning submission discusses the issue of noise associated with the wind farm and

the predicted levels determined at two properties that he has an interest in, H54 and H55.

Mr Manning states that both his properties would be subject to cumulative level of noise
associated with the Appeal site and the neighbouring Garranereagh Wind Farm. it may be
seen from the predictions contained within the EIS and RFI responses that H54 falis outside
the predicted 40 dB Lago noise contour and as such is not predicted to exceed the 43 dB

Lago night-time noise limit.

H55 has been predicted to cumulatively exceed the 43 dB Lago noise limit by 0.1 dB and
0.2 dB at 8 m.s" and for wind speeds 210 m.s'respectiviey. This is detailed in Table 8 of
Response to Additional RF] dated 9" September 2015 from AWNConsulting.

I have undertaken my own predictions for this location and agree with these potential
predicted exceedances when only down wind conditions are considered. These predictions
have been undertaken in accordance with the loA Good Practice Guide requirements in
terms of source sound power levels assumptions, barrier corrections and concave valley

corrections.

An exceedance of 0.2 dB is a change in level which is not detectable within a laboratory
environment for the presentation levels (< 45 dB Laeq) that will be experienced at the
receptor, i.e. this potential exceedance is not noticeable. It should also be considered that
the accuracy of a Type | Acoustic Calibrator is + 0.2 dB, i.e. the appropriate measuring

system for determination of compliance is unable to measure that accurately.

It should also be noted that H55 is located to the west of the Appeal site. This is upwind in
the prevailing wind direction. Wind effects upon propagation will result in a reduction in
received noise levels at the property for a majority of the time. Table 1 below details the
calculated noise levels which take account of wind direction within the propagation

algorithm, as set out in the loA GPG.
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Table 1: H55 Predicted Directional Predicted Noise Levels: dB Lasg
Standardised Wind Speed: m.s'
Wind
Direction
5 6 7 8 9 210
0 38.7 40.1 40.7 40.6 40.8
15 39.2 40.6 41.2 41.1 41.3
30 39.3 40.8 41.3 11.3 411.4
45 40.4 41.8 42.4 42.3 42.5
60 40.6 42.0 42.6 42.5 42.7
75 41.0 424 43.0 42.9 43.1
90 41.1 42.5 43.1 43.0 43.2
105 41.1 425 431 43.0 43.2
120 411 42.5 43.1 43.0 43.2
135 41.1 42.5 43.1 43.0 43.2
150 41.1 42.5 43.1 43.0 43.2
165 40.7 42.1 42.7 42.6 42.8
180 40.2 41.6 42.2 42.2 42.3
195 40.0 414 42.0 41.9 42.1
210 38.7 40.1 40.7 40.6 40.8
225 38.8 40.2 40.8 40.7 40.9
240 37.6 39.0 39.6 39.5 39.7
255 36.7 38.1 38.7 38.6 38.8
270 35.4 36.8 374 37.3 37.5
285 34.6 36.0 36.6 36.5 36.7
300 34.5 35.9 36.5 36.4 36.6
315 35.0 364 37.0 36.9 37.1
330 36.2 37.6 38.2 38.1 38.3
345 ' 37.0 38.4 39.0 38.9 39.1 '
360 38.7 40.1 40.7 40.6 40.8
3.27 The predicted exceedance will therefore be restricted to limited periods of operation during

3.28

the average year as the property is upwind of the Appeal site in the prevailing wind

direction.

Mr Manning also states that his “investment” property is located within 400 metres of
Turbine T4 whereas the letter from Mr Buckley (dated 6t October 2017) indicates that Mr
Manning's residence is at 572 metres from the nearest turbine. My reading of the
submission made by Mr Manning is that his residence is closer to the proposed Appeal site
than his “investment” property, i.e. the “investment” property is further than 572 metres from
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3.29

4.1

the nearest proposed wind turbine. It should be noted that Mr Manning has identified H38
within the first figure of his submission as the property at which he resides. However, H38
is considered to be a derelict property for the purpose of the EIS and therefore, following
the wind farm planning guidance, has not been considered for noise assessment. It is our
understanding that Mr. Manning resides in H55. Appendix 1 details the locations of H38

and H55 for ease of reference.

Eleanor O’Leary Letter Dated 4" August 2017

I have reviewed the predictions of operational noise in the vicinity of 1km to the north of the
existing wind turbines at Garranereagh Wind Farm as described within the letter from Mrs
O’Leary. The predictions indicate that the Appeal site will result in noise levels around 3 dB
below those predicted for the existing wind farm and would lead to an increase of around
1.5 dB in the cumulative noise levels. Such an increase does not result in levels exceeding

a cumulative level of 37.7 dB Lago at a standardised wind speed of 10 m.s*.

CONCLUSIONS

The issues raised within the submission are, in general, already considered within the
documents submitted to the Planning fnquiry. As a consequence, | consider that the
assessed noise impact is representative of the potential change associated with the
proposed wind turbines and that the operation of the wind turbines will meet the intent of

the current Wind Farm Planning Guideiines 2006.
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APPENDIX 1 — SITE PLAN: H38, H54 & H55 LOCATION IDENTIFICATION
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Appendix 2

Eirgrid Substation Design
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