Photomontage 29 West

View Point: View from the R634 regional road in the townland of Breeda.

This viewpoint is located along a designated scenic route in the Cork County
Development Plan 2014. This viewpoint is located approximately 570m west of the
nearest turbine (T5). Additional 90° and 53.5° views are shown from this viewpoint in
order to show all the turbines visible from this location.

View point grid reference

E 602,613 N 586,856

Date of image taken 17.06.2022
Time of image taken 13:08

View point elevation 179m
Angle of Views 90° / 53.5°
View Direction (Image Centre) 283°
Horizontal extent of proposed turbines | 21°
Distance to nearest proposed turbine | 570m (T5)
Number of proposed turbines visible 6/17
Turbine Hub Height 93.5m
Turbine Tip Height 150m
Turbine Rotor Diameter 113m
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Photomontage 29 North East

View Point: View from the R634 regional road in the townland of Breeda.
This viewpoint is located along a designated scenic route in the Cork County

Development Plan 2014. This viewpoint is located approximately 570m west of the

nearest turbine (T5).

View point grid reference

E 602,613 N 586,856

Date of image taken 17.06.2022
Time of image taken 13:08

View point elevation 179m
Angle of Views 90° / 53.5°
View Direction (Image Centre) 79°
Horizontal extent of proposed turbines | 67°
Distance to nearest proposed turbine | 570m (T5)
Number of proposed turbines visible 717
Turbine Hub Height 93.6m
Turbine Tip Height 150m
Turbine Rotor Diameter 118m

Camera Canon 5D Mark Il / Full Frame Sensor.
Lens 50mm Lens
Tripod Manfrotto 190X extended to approx 1.om.
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0° Included Vertical Angle (18.2°)
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Photomontage 29 South East

View Point: View from the R634 regional road in the townland of Breeda.
This viewpoint is located along a designated scenic route in the Cork County

Development Plan 2014. This viewpoint is located approximately 570m west of the

nearest turbine (T5).

View point grid reference

E 602,613 N 586,856

Date of image taken 17.06.2022
Time of image taken 13:08

View point elevation 179m
Angle of Views 90° / 53.5°
View Direction (Image Centre) 138°
Horizontal extent of proposed turbines | 29°
Distance to nearest proposed turbine | 570m (T5)
Number of proposed turbines visible 6/17
Turbine Hub Height 93.6m
Turbine Tip Height 150m
Turbine Rotor Diameter 1183m

Camera Canon 5D Mark Ill [ Full Frame Sensor.
Lens 50mm Lens
Tripod Manfrotto 190X extended to approx 1.om.

5km
©
@,
O
oD 8%
foc]
%
®

s

®
® ®
®
®
®
®
®
®
®
®

Map Licence

© Ordnance Survey Ireland. All rights reserved. Licence number CYAL50267517

View point relative to 20km radius.

View point relative to wind farm site.

Detail of view point location.

90° View Extent

Map Legend

Area shown in /
N\

90° view

Area shown in

53.5° view <

View Point .

Wireframe Legend

Proposed Wind Farm
Existing Wind Farms

Proposed Met Mast

Prepared by

MKO
Planning & Environmental Consultants
Tuam Road, Galway.

AN
Tel: (091) 735611 M '( 0 >
v

E-mail: info@mkoireland.ie
Website: www.mkoireland.ie

53.5° View Extent




0° Included Horizontal Angle (90°)

45°

90°

Existing View at 90° I

Matching Wireframe I

u u u u
170°
View Direction (Degrees)

|
200°

I
210°

I
220°

)
230°

|
250°




0° Included Horizontal Angle (90°)

Proposed Photomontage with Cumulative at 90° I

Matching Wireframe I

Proposed Lyrenacarriga Wind Farm

<
<

170°
View Direction (Degrees)

T
200"

T
210°

T
220°

T
230°

T
240

T
250




0° Included Horizontal Angle (53.5°) 26.5° 53.5°
Proposed Photomontage with Cumulative at 53.5° I
1 1 1 1 1
100° 110° 120° 130° 140°

View Direction (Degrees)

(,2'8T) @|Buy [ed143A PaPNPU| 0

oI'6

28T



Matching Wireframe I

Proposed Lyrenacarriga Wind Farm

11

10

View Direction (Degrees)

1
100°

1
110°

1
120°

1
130°

140°

(,2'8T) @|Buy [ed143A PaPNPU| 0

oI'6

2’81






> FITOBAR REPORT




Client: MKO Ireland Ltd

C/O MKO Tuam Road,

Galway

Date: 01/07/2022




Table of Contents

T INTRODUGTION ...ceeiiiiiiieittticeeeeeeeeeeeeteeeeeeeeesssassnsseeeeesssssssssssssssssssssssssssssssssssssssssssssssssnnne 2
11 An Bord Pleanala request for Further Information.... v 2
111 Responses 2
1.2 Local Authority Submissions 7
1.21 Cork County Council 7
1.2.2 Waterford County Council 7
13 Third Party Concerns .8
131 Johnny and Mary Mills 8
132 Maria Conran 9
1.3.3 Maurice Hennessey 9
1.34 Niall Slevin 15
1.35 Paddy Massey 16

2 CONCLUSION ...ttt asesas e s s



1 INTRODUCTION

Tobar Archaeological Services Ltd prepared the archaeology and cultural heritage chapter of the
EIAR which accompanied the planning application for a proposed wind farm at Lyrenacarriga,
Counties Waterford and Cork. This document consists of the responses to a request for Further
Information (ABP Ref 309121-21 issued by An Bord Pleanala as well as addressing third party concerns.

Miriam Carroll and Annette Quinn are directors of Tobar Archaeological Services LTD. Miriam and
Anneftte both graduated from University College Cork in 1998 with a Masters degree in Methods and
Techniqgues in Irish Archaeology. Both are licensed by the Department of Housing, Local Government
and Heritage to carry out excavations and are members of the Institute of Archaeologists of Ireland.
Annette Quinn and Miriam Carroll have been working in the field of archaeology since 1994 and have
undertaken numerous projects for both the private and public sectors including excavations, site
assessments (EIAR) and surveys. Miriam Carroll and Annefte Quinn are directors of Tobar
Archaeological Services which has been in operation for 19 years.

1.1 An Bord Pleandla request for Further Information

The request for further information largely reflected the concerns of Waterford County Council: ‘the
potential impact of the proposed development on the setting of historic houses/castles and
demesnes along the Blackwater River Valley from Villierstown to Youghal Bridge on both banks of the
River’.

1.1.1 Responses

1.1.1.1 Concerns regarding the 5km Distance and Methodology utilised in the
Chapter 14 of the EIAR:

Concerns were raised regarding the 5km study area in chapter 14 of the EIAR. Details regarding the
methodology utilised are presented in Chapter 14 section 14.2.5. There is no legislative distance or
industry standard approach for the assessment of impacts on the setting of cultural heritage assets,
more specifically, built heritage. All SMRs, RMPs, RPS, and NIAH structures within 5km of each furbine
were included in the EIAR in order to assess potential effects on setting. This is based on professional
judgement and experience. The majority of RPS sfructures consist mainly of items such as houses,
castles, gate lodges all of which are located on private land to which the public have limited or no
access. Their visitor numbers are confined mainly to the landowners therefore. National Monuments in
State Care, however, have public access and have conceivably higher visitor numbers and therefore
potential effects on setting on the latter are extended to 10km.

1.1.1.2 Concerns regarding lack of assessment of Built Heritage Protected Structures

The County Development Plan contains a list of Protected Structures to which a number of objectives
and policies apply. A protected structure is a structure that a planning authority considers to be of
special interest from an architectural, historical, archaeological, artistic, cultural, scientific, social or
technical point of view. If you are the owner or occupier of a protected structure, you are legally
obliged fto prevent it becoming endangered, whether through damage or neglect. Protection is given
to these structures under Part IV of the Planning and Development Act 2000 and a sfructure must be
listed on the planning authority’s Record of Protected Structures (RPS) to qualify for protected status
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under the Act. Each planning authority is obliged to keep a RPS as part of its development plan. There
are no instances where the proposed development contravenes the policies of the County
Development Plans of Cork or Waterford in that neither a Protected Structure nor its associated
curtilage will be impacted. There are no such structures within the footprint of the proposed
development site. The policies of the CDP focus on the reuse, regeneration, administration of
incentives / grant schemes forimprovement to Protected structures, the maintenance and protection
of structures listed in the RPS.

Policy AH 5 addresses the protection of the main building and curtilage of Protected Structures from
any works which would visually or physically detract from the special character of the main structure
or any structures within the curtilage.

There are no instances where either the main building or associated curtilage or structures within the
curtilage will be significantly or adversely impacted by the proposed development. The ability to see
turbines from a structure does not necessarily indicate a significant or adverse effect. Chapter 14
acknowledges the following regarding structures within 5km of the proposed turbines ‘The Zone of
Theoretical Visibility suggests that 13-17 turbines may be visible from the majority of locations where
RMPs/RPS and NIAH structures are located within 5km from the proposed Turbines. This impact is
considered to be slight/moderate. No RPS or NIAH is located in the immediate vicinity of any of the
proposed turbines. All built heritage structures are situated at a remove from the proposed turbine
locations. In the wider landscape setting, the ZTV (used in the LVIA Chapter 12) shows that there may
be varying levels of visibility from the locations of the built heritage structures and some where there is
no visibility, in particular from the south’. Detailed assessment through the use of GIS was undertaken
to arrive at this conclusion.

1.1.1.3 Concerns regarding the Impact on the setting of Ballynatray House and
Demesne and Molana Abbey

As specified above and in chapter 14 of the EIAR (Section 14.4.5.3), the Zone of Theoretical Visibility
(ZTV) model, which was utilised in the LVIA chapter, was also used as part of the Cultural Heritage
Assessment to ascertain what, if any, visibility would be possible from various cultural heritage assets.
Detailed GIS analysis was undertaken to arrive at a number of conclusions regarding the effects on
setting as a result of the proposed turbines. Molana Abbey and Ballynatray House (NIAH ref 22903718)
in Ballynatray demesne were located within the 5km assessment zone and therefore included in the
analysis. Both are located in an area of the ZTV that has no visibility of the proposed turbines. This is
due to topography and the nature of river valleys which tend to be lower in the landscape and heavily
free covered. No impacts on the setting of these structures will occur.

1.1.1.4 Concerns regarding Houses, Demesnes and general built heritage along the
Blackwater valley from Villierstown to Youghal Bridge

The majority of this area is located outside the 5km study area as defined in Chapter 14 of the EIAR
within which cultural heritage assets are assessed for potential effects on setting. For the avoidance
of doubt, however, the concerns regarding built heritage outside this study area is addressed here.
The Blackwater River valley from Villierstown to Youghal Bridge is topographically lower than the
surrounding landscape and this is the nature of suchriver valleys. Accordingly, the majority of the areq,
including the river and lands to the east and west of same are located outside the zone of theoretical
visibility. In other words, the zone of theoretical visibility shows that there is no visibility of any furbines
from the maijority of the areas of concern along the valley. A number of third party submissions also
expressed concerns regarding built heritage along the Blackwater Valley and in this regard a number
of specific submissions and highlighted structures are addressed here.

A third party submission (Eachtra Archaeological Projects) raised concerns regarding impacts on the
unique architectural and archaeological heritage of the Blackwater River Valley. No specific
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structures are addressed in the lefter, however, an extensive document on the built and natural
heritage of the area was aftached to the submission. The latter is a detailed document on the
Blackwater River Valley which was written for the sole purpose of entering a bid to obtain tentative
UNESCO World Heritage Status. At the time of writing this response document, no such status was
granted. The letter specifies that the heritage of the area, which ‘exists under a wide range of
legislative protection must be preserved for current and future generations’. The document attached
to the letter provides an overview of the legislation that protects the heritage of the area. There are
no instances where the proposed development confravenes any legislation regarding the
archaeological heritage and there are no instances where any works fo a monument are proposed.
All known archaeological and architectural heritage structures will be preserved for future
generations. For the avoidance of doubt, the following structures located along the Blackwater River
Valley are discussed in the context of the proposed development and impacts on setting.

Table 1. Houses, Castles and Demesnes along the Blackwater valley

Name NIAH / RMP ITME, N ZTV Result

Strancally House 22903401 and | E608607, N590580 No Visibility
22903402

Strancally Castle Tower | WA034-034 E610130, N586082 No Visibility

House

Ballynatray House 22903712 E608051, N583234 No Visibility

Molana Abbey WAO037-011001 | E607945, N582893 No Visibility

Templemichael Castle | WA037-014001 E608026, N582369 No Visibility

Tower House

Tourin House Demesne | 2290291 E609303, N596495 | No Visibility

and Tourin Castle WAQ029-010 E609553, N596518

Dromana House and | 22902918 E609215,N595127 No Visibility

Dromana Castle WAO029-021001 | E609200, N595130

Camphire  House and | 22819027 E609227, N593003 | Theoretical visibility —of
castle. WA029-033 E609247, N593012 approx. 8 -12 turbines
17th century house at | WA029-041 E607636, N591580 Theoretical visibility of 4
Headborough to 8 turbines.
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D’'Loughtane House WAOQ037-015 E610388, N582843 Theoretical visibility of 12
to 17 turbines.

Camphire House and castle

Views from Camphire House are largely restricted due to the dense vegetation and woodland
surrounding the site. Given that this location is on the edge of the ZTV (which means that limited extents
of the turbines will be seen even were open, unobstructed views available), combined with the
presence of a mature deciduous treeline upon the ridgeline, there is likely limited to no views of the
proposed turbines. In this regard visual effects on setting will be imperceptible. This is also assessed in
Section 1.2.2 of the RFI LVIA Report and on Figures 1-3 fo 1-6 of that same document.

17th century house at Headborough

The 17t Century House at Headborough is surrounded by mature woodland. Mature woodland
present in the grounds / demesne of the house screen the proposed development from view. This is
similarly the case with views from the house itself, which similar to Camphire House above is just within
the ZTV and is surrounded by mature trees. There will be limited to no views of the proposed turbines.
In this regard visual effects on setting will be imperceptible. This is also assessed in Section 1.2.2 the RFI
LVIA Report and on Figures 1-3 to 1-6 of that same document.

D’'Loughtane House

Since the ZTV shows theoretical visibility of 12 -17 turbines a photomontage was undertaken from the
house in the direction of the proposed development. The results show that 11 turbines will be partially
visible (approximately from mid shaft to blade tip) with only the blade tips of the remainder visible. At
the distance of 6.4km to the nearest furbine (T6), this effect is considered to be not significant (An
effect which causes noticeable changes in the character of the environment but without significant
consequences., EPA Guidelines 2022). The photomontage is presented in the Appendix 1 of the RFI
LVIA Report, PM23 and further addressed in the RFI LVIA Report document at Section 1.2.2.2.

The general findings of the EIAR in terms of impacts on architectural heritage structures (assessed within
5km of the nearest turbine) also concluded that all built heritage structures are situated at a remove
from the proposed turbine locations. In the wider landscape setting, the ZTV showed varying levels of
visibility from the locations of the built heritage structures and some where there is no visibility, in
particular from the south. The ZTV is based on the worst-case scenario as it does not take natural
screening or vegetation into account. In reality, the latter is likely to minimise any potential effects on
setting. The residual impacts, where an impact has been identified are considered to be slight in
general. No adverse or significant impacts were identified as part of the EIAR conclusions or as part of
the further information provided above which focus on specific structures.

1.1.1.5 Concerns regarding Houses, Demesnes and general built heritage along
the Bride river valley from Tallow to the confluence with the Blackwater

The Bride river valley mainly falls within the ZTV, in parficular, towards the western end. Large portions

of the eastern end of the river valley surrounding Snugborough fall outside the ZTV. The following built
heritage structures are addressed in terms of potential effects on setting.
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Table 2: Houses, Castles and Demesnes along the Bride river valley

NIAH / RMP ITME, N ZTV Result Further Assessment
Required
Lisfinny House / | NIAH 22902807 | E599155, Theoretical visibility of | See
Demesne and | RMP WAOQ028- | N594596 12 -17 turbines Photomontage 50
castle 013
Kilmore House NIAH 22902802 | E601001, Theoretical visibility of | See below
N592192 between 8 and 12
furbines.
Sapperton House NIAH 22902901 E604708, No Visibility No
N593151
Ballynaraha Castle | RMP WAO029- | E605950, Theoretically 12 - 17| See
028 N594133 turbines will be visible. Photomontage
M24

Lisfinny House / Demesne and castle

Since the ZTV shows theoretical visibility of between 12 and 17 turbines, a photomontage was
prepared in order to ascertain what if any visibility is possible and the degree of visibility from the
monument. The Photomontage (PM 26) is presented in the Appendix 1 of the RFI LVIA Report and
shows that turbines 1 -10 will be barely discernible with the remainder of the turbines visible from
approximately mid shaft to blade tip. At the distance of 6.2km to the nearest turbine (T12), the overall
significance of effects are considered to be not significant (An effect which causes noficeable
changes in the character of the environment but without significant consequences). A change to the
views from the monument are acknowledged but without significant or adverse consequences.

Kilmore House

The site of the house ifself is not accessible to the public and access could not be obtained during the
site visit. Similar to the above, this site is located on the edge of the ZTV and therefore visibility is limited
even where there is open visibility in the direction of the Proposed Development. Error! Reference
source not found. below is an aerial view of Kilmore House, showing a large area of woodland
surrounding the site. With the direction of the Proposed Development to the south, it is clear from the
aerial imagery that there will be limited to no visibility of the Proposed Development from this site, as
a result of screening from the vegetation (deciduous woodland) and the fact that there is already
likely limited visibility indicated on the ZTV. The overall effects will therefore be imperceptible. This
structure is also discussed further in Section 1.2.2 of the RFI LVIA Report.
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Plate 1-1: Aerial View of Kilmore House (also presented in the RFI LVIA Report)

Ballynaraha Castle

Since the ZTV shows theoretical visibility of between 12 and 17 turbines, a photomontage was
prepared in order to ascertain what, if any, visibility is possible and the degree of visibility from the
monument. The Photomontage is presented in Appendix 1 of the RFI LVIA Report (PM 24) and
addressed in Section 1.2.2.2 of the RFI LVIA Report. The photomontage shows that turbine 6 will be
visible at a distance of 6.7km. At the distance of 6.7km to the nearest turbine (T1), the overall
significance of effects are considered to be imperceptible to not significant since a large fract of
woodland and hedgerow has effectively screened the remainder of the turbines.

1.2 Local Authority Submissions

1.2.1 Cork County Council
Cork County Council’'s Archaeologist assessed Chapter 14 of the EIAR with regard to archaeology

and the cultural heritage. The Planning Authority is satisfied with the report and the mitigation
measures outlined in Section 14.4.3.3. No further information is required in this regard.

1.2.2 Waterford County Council

Waterford County Council's Conservation Officer raised a number of concerns regarding the Built
Heritage including:
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. The visual impact on Built Heritage along the Blackwater and Bride Rivers (Blackwater, and the
section of the Bride from Tallow to the confluence with the Blackwater) and their settings,
including Molana Abbey and Ballynatray House

. The impact on bridges, boundaries on the haul routes to the site and access roads (With regard
to the haul routes mitigation measures regarding the temporary protection or stabilising works
to ensure the protection of the Built Heritage, in particular bridges along the Regional and
Local Roads, should be considered and Road Designs comments are noted also).

The comments by the Conservation Officer raised concerns regarding the distance of 5km within
which built heritage and archaeology (RPS, NIAH and RMP/SMR) were assessed. Concerns were also
raised regarding the visual impact on Ballynatray House/Molana Abbey.

In summary WCC have concerns regarding ‘the adequacy and completeness of the assessment of
the potential impact of the proposed development on the character and assessment of the Built
Heritage in the wider area and acknowledges that while some assessment has taken place within 5km
buffer of the development there are significant Protected Structures including structures with
associated Demesne which may be impacted upon and the submitted details is not present or clear’.

1.3 Third Party Concerns
1.3.1 Johnny and Mary Mills

Concerns were raised (Johnny and Mary Mills) regarding several archaeological findings in the area
and that the construction of the windfarm will damage the ancient artefacts and prevent them being
found in the future.

Response: Pofential damage to ‘ancient artefacts’ was already addressed in the EIAR and an exfract
from same is as follows: ‘The construction stage effects on archaeological heritage were addressed
and assessed in detail in Section 14.4.3 of Chapter 14 where direct impact (physical impact) on
monuments and sites are addressed. The construction phase of the development consists largely of
earthmoving activities such as topsoil removal. The potential impacts on the known and potential
archaeological, architectural and cultural heritage of the area are outlined with detailed mitigation
measures. The impacts are described according to each element of the Proposed Development,
turbines, grid connection, delivery routes etc. These mitigation measures are reiterated here again.

There will be no direct effects to the known cultural heritage resource as a result of the construction
activities. Three recorded monuments are located within the EIAR site boundary and in order to
protect these monuments or sites of the monuments from accidental damage a protective buffer
zone around the recorded monuments will be established’.

In terms of potential effects to ‘ancient artefacts’ these are also directly addressed in Chapter 14
Section 14.4.3.3 where it highlights that ‘the potential for the development area to contain as yet
unrecorded sub-surface sites and artefacts is likely to be low within the forested section of land and
medium within the green-field sections of the proposed development'. It was specified in chapter 14
that the excavation of topsoil for the new turbine bases, hardstands, and sections of roads and cable
route where they are located on undisturbed ground and green fields may impact on any new sub-
surface sites, if present. The section of cable route adjacent to the stream is also regarded as an area
of archaeological potential given the preference for such locations for monuments such as fulachta
fiadh. Detailed mitigation measures were provided and described in the EIAR and will be
implemented during construction in order to avoid damaging any sites or artefacts. The mitigation
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measures | are described in the EIAR and the following which is a direct extract from the EIAR, chapter
14.

‘Pre-development licensed archaeological testing of the following:
Proposed cable route in greenfield areas
Turbines/Hardstands for 73, T4, 76, T7, T14, T16 and T17
New roads where they are proposed in green fields
Proposed new road along haul route

Archaeological monitoring (under licence from the National Monuments Service) of any further
geotechnical / engineering trial pits or investigations and a report detailing the results of same.

Archaeological monitoring under licence of all ground works during construction. The National
Monuments Service will be informed of such findings to discuss how best to proceed. If archaeological
finds, features or deposits are uncovered during archaeological monitoring, the developer will be
prepared to provide resources for the resolution of such features whether by preservation by record
(excavation) or preservation in situ (avoidance). Once the projectis completed, a report on the results
of the monitoring will be compiled and submitted to the relevant authorities’.

1.3.2 Maria Conran

Concerns were raised regarding Kilcalf School House, the gates and railings of which are a protected
structure (Ref WA750774) and listed in the NIAH. As this structure falls within the 5km study area it is
included in the assessment in Chapter 14 of the EIAR in Section 14.3.3.2.

The ZTV used in the LVIA chapter was also used in Chapter 14 and in Section 14.4.5.3 the following was
concluded: ‘The Zone of Theoretical Visibility suggests that 13-17 turbines may be visible from the
majority of locations where RMPs/RPS and NIAH structures are located within 5km from the proposed
Turbines. This impact is considered to be slight/moderate. No RPS or NIAH is located in the immediate
vicinity of any of the proposed turbines. All built heritage structures are situated at a remove from the
proposed turbine locations. In the wider landscape setting, the ZTV (used in the LVIA Chapter 12)
shows that there may be varying levels of visibility from the locations of the built heritage structures
and some where there is no visibility, in particular from the south’.

In summary, it was acknowledged in Chapter 14 that the potential effects on such structures was
sight/moderate, slight being defined in the EPA Guidelines (2022) as '‘An effect which causes
noticeable changes in the character of the environment without affecting its sensitivities’ and a
moderate effect as ‘An effect that alters the character of the environment in a manner that is
consistent with existing and emerging baseline trends’.

No Very significant or profound effects will occur since these effects would result in either 'An effect
which, by its character, magnitude, duration or intensity, significantly alters most of a sensitive aspect

of the environment’ or in the case of a Profound Effect where it is defined as '‘An effect which
obliterates sensitive characteristics’.

1.3.3 Mavurice Hennessey
A number of concerns were raised and are addressed separately below:
2.1: The third party raised concerns over the limitations regarding access to the recorded monuments

within the EIAR boundary and that they were not accessed due to dense overgrowth and the
uncertainty regarding their location as a result.
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Response: Section 3.6.2 of the EPA Guidelines requires that the EIAR assessment take cognisance of
any limitations when establishing the baseline data and existing environment within which, in the case
of Chapter 14, cultural heritage assets may occur. The EPA guidelines state the importance of drawing
attention within the EIAR to limitations about factors that may affect the reliability of baseline data.
These can include the availability, completeness, accuracy, age, accessibility and compatibility of
data. These monuments are described in Section 14.3.2.2.1 of the EIAR where the original
Archaeological Survey of Ireland descriptions were also provided. There is no doubt as to the location
of the monuments having used previous survey descriptions as well as historic mapping. The limitation
lies solely in accessibility. Regardless of the accessibility or otherwise, the three recorded monuments
are protected under National Monuments legislation and protective buffer zones around same will be
implemented as appropriate mitigation accordingly. An extract from Chapter 14 Section 14.4.3.2is as
follows: ‘They (the monuments) are situated away from the proposed infrastructure (including
hardstands, turbine bases, construction compounds, borrow pits, new roads and the proposed
substation). The monuments have been designed out of the proposed site layout and therefore they
have been mitigated by avoidance. No construction effects will occur in this regard. Protective buffer
zones around each monument is required as mitigation however and this has been incorporated into
the Construction and Environmental Management Plan (CEMP). (The statutory SMR zones surrounding
the monuments will act as buffer zones).

Section 2.2 and 2.3: Code of Practice between Coillte and the Minister for the Environment and Local
Government

Response: The Coillte code of practice sets out guidelines for afforestation and clearance in ferms of
impacts on archaeology. The aim of the archaeological assessment undertaken as part of the EIAR is
to establish the current baseline data available and to assess the monuments in their current setting
(i.e. the Existing Environment). Any requirement for the principles of the Code of Practice to be
implemented precedes that of the proposed development. The third party asserts that the
monuments are unidentified. The EIAR states that the monuments were inaccessible and this was the
baseline environment required to be described as part of the assessment. Any potential inaccessibility
issues pre-date the assessment. Mitigation measures in the form of buffer zones will be implemented
prior to construction to protect the areas of the monuments. The monuments are designed out of the
proposed development and any requirement for clear-felling outside the proposed developmentis a
matter for Coillte and such works would fall under the Coillte Code of Practice therefore. The code of
practice will ensure the protection of the monuments however.

Section 2.4: Raised concerns over the area of Turbine 8 and borrow pit west of T12 and the lack of a
statement from the author of Chapter 14 that these areas did not contain above ground
archaeological features:

Response: Section 14.3.2.5 of Chapter 14 states that no new above ground features or sites were
encountered within any of the areas proposed for development including the area of the proposed
turbines, roads and other infrastructure. This means that no new archaeological sites or monuments
were recorded during fieldwork. The area of Turbine 8 was visited on the 26t July 2022. While this area
is under coniferous forestry it was accessible on foot. No above-ground archaeological sites or
monuments were noted during the site walk-over. Additional photos have been provided here.
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Plate 1-2: Area of proposed turbine 8 looking south.
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Plate 1-3: Area of proposed turbine 8 looking East.
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Plate 1-4: Borrow pit west of T12 looking East.
Section 2.5: Destruction of an old laneway / access to Turbine 16.

Response: As described in Section 14.3.3.4.1 of the EIAR, a small historic settlement is located outside
the EIAR boundary fo the north of T16. This will be preserved in situ resulfing in no direct construction
effects. Part of the associated historic road (southwestern section) will be utilised as the new access
road to T16 and therefore direct impacts are anticipated and acknowledged. The laneway is a non-
statutory item of local cultural heritage and accordingly mitigation measures are proposed. A
photographic and descriptive record of the boundary removal will be undertaken by the monitoring
archaeologist in advance of groundworks associated with T16.

Section 2.6: Potential Bronze Age monuments along the proposed collector network cable route.

Response: This section of the third party submission is an extract from Chapter 14 which states that ‘It
is proposed to connect the two turbine clusters via an underground cable located within existing
agricultural land and within the public road corridor. One watercourse (stream) was encountered
where the cable route crosses the Rearour North and Breeda townland boundary. This stream was
accessible, shallow and clear on the day of survey and no archaeological features were noted. A
rushy field in pasture to the east of the river may be regarded as an area of archaeological potential.
Fulachta fia and burnt mounds, low visibility monuments, are often found in such locations adjacent
to a water source. This monument type may span from the Bronze Age (c. 2400-500 BC) to the early
medieval period (5th - 12th century AD. They consist of a circular or irregularly shaped mound of
material consisting of burnt stones, ash and charcoal and often have no surface evidence of a trough
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or depression. Levelled examples can appear as a spread containing burnt stones. Impacts relating
to sub-surface archaeology is addressed in Section Error! Reference source not found. of the EIAR'.

It is a requirement of the assessment to highlight areas of archaeological potential so that they can
effectively be mitigated either at the pre-construction or construction stage. In this regard the
following will be implemented

Pre-development licensed archaeological testing of the following:

Proposed cable route in greenfield areas
Turbines/Hardstands for T3, T4, 16, 77, 114, T16 and T17
New roads where they are proposed in green fields
Proposed new road along haul route

Archaeological monitoring (under licence from the National Monuments Service) of any further
geotechnical / engineering frial pits or investigations and a report detailing the results of same.

Licensed Archaeological monitoring will be undertaken of all ground works during construction. The
National Monuments Service will be informed of such findings to discuss how best to proceed. If
archaeological finds, features or deposits are uncovered during archaeological monitoring, the
developer will be prepared to provide resources for the resolution of such features whether by
preservation by record (excavation) or preservation in situ (avoidance). Once the project is
completed, a report on the results of the monitoring will be compiled and submitted to the relevant
authorities.

Section 2.7 -2.9

Response: These sections are merely exiracts from the EIAR Chapter 14 that serve to highlight areas of
archaeological potential, monuments within the 5km and 10km study area and repeats the findings
of the EIAR that theoretically 13-17 turbines may be visible from many areas within 5km in accordance
with the results of the ZTV. This third party submission also states that a Looped Bronze Spearhead was
found at Kilwaterymountain. Again, this is an extract from Section 14.3.2.4 of Chapter 14 where the
author has assessed the artefact bearing potential of the surrounding environment of the proposed
windfarm.

Section 2.10 Granada Convention for the Protection of the Architectural Heritage.

Response: This section of the third party asserts that the Granada Convention has not be complied
with in light of the apparent lack of ‘identification’ of the recorded monuments within the EIAR
boundary and the Coillle Code of practice not being complied with. The Granada Convention
reflects the obligations of each European member state to maintain an inventory of structures of
architectural heritage merit. Irelands obligations were fulfiled by compiling the National Inventory of
Architectural Heritage (NIAH) by the now Department of Housing, Local Government and Heritage.
This architectural inventory has no bearing on the recorded monuments within the EIAR boundary or
indeed the Coillte code of practice.

There is an apparent misunderstanding by the third party as to the purpose of the Granada
Convention and the responsibilities in maintaining the list of structures. The responsibility for maintaining
the list of Architectural Heritage Inventory lies with the State through the aforementioned government
department.

The Department State that ‘The National Inventory of Architectural Heritage (NIAH) is a state initiative
under the administration of the Department of Housing, Local Government and Heritage and
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established on a statutory basis under the provisions of the Architectural Heritage (National Inventory)
and Historic Monuments (Miscellaneous Provisions) Act 1999. The purpose of the NIAH is to identify,
record, and evaluate the post-1700 architectural heritage of Ireland, uniformly and consistently as an
aid in the protection and conservation of the built heritage. NIAH surveys provide the basis for the
recommendations of the Minister for Housing, Local Government and Heritage to the planning
authorities for the inclusion of particular structures in their Record of Protected Structures
(RPS)’(https://www.buildingsofireland.ie/about-us/).

It must be reiterated again that the monuments referred to in the third party submission in Section 2.1
above fall under the National Monuments legislation by way of inclusion in the Sites and Monuments
Record and the Record of Monuments and Places and has no association with the NIAH formulated
under Arficle 2 of the Granada Convention. Furthermore, the monuments are not ‘unidentified’ as
asserted by the third party but were merely not accessible due to dense overgrowth. The Coillte Code
of Practice is between Coillte and the now Department of Housing, Local Government and Heritage,
the purpose of which is to provide a framework within existing legislation and policies to enable Coillte
to proceed with the management of its forests in a manner that ensures the safeguarding of the
State’s archaeological heritage. Any forest management policies within the proposed development
site pre-date the assessment therefore. The Forestry and Archaeology Guidelines July 2016 also seek
to protect archaeological monuments within areas of forest activities. Any future forest activities would
also fall under the Code of Practise and the Forestry and Archaeology Guidelines (2016).

Section 2.11 Contravention of Cork County Development Plan HE3-4

Response: Chapter 14 of the EIAR Section 14.1.3.1.5 details the CDP policy HE 3-6: Archaeology and
Infrastructure Schemes which states the following ‘Have regard to archaeological concerns when
considering proposed service schemes (including electricity, sewerage, telecommunications, water
supply) and proposed roadwork’s (both realignments and new roads) located in close proximity to
Recorded Monuments and Places and their known archaeological monuments’.

The policy merely states that regard should be had to archaeological concerns when considering
proposed developments. The assessment process (Chapter 14 of the EIAR) has presented all available
baseline data and a detailed suite of mitigation measures where potential impacts may occur.
Furthermore, Cork County Council Archaeologist assessed Chapter 14 of the EIAR with regard to
archaeology and the cultural heritage. The Planning Authority is safisfied with the report and the
mitigation measures outlined in 14.4.3.3. No further information is required in this regard by Cork County
Council.

Section 2.12 Contravention of Cork County Development Plan HE 4-2 (f)

Response: Section 14.1.3.1.6 of Chapter 14 provides details regarding HE 4-1: Record of Protected
Structures policies. Cork County Council's Archaeologist assessed Chapter 14 of the EIAR with regard
to archaeology and the cultural heritage. The Planning Authority is safisfied with the report and the
mitigation measures outlined in 14.4.3.3. No further information is required in this regard by Cork County
Council.

Section 12.13 Contravention of Waterford County Development Plan Objective AH3.

Response: Waterford County Council have requested further information as well as an Bord Pleanala
regarding visual impacts on Built Heritage. All concerns are addressed in Section 1.2.1 above.

1.3.4 Niall Slevin

This third party submission raises concerns regarding ‘The Thatch Coftage’ at Glennaglogh. There is
one thatch house listed in the Record of Protected Structures WA750529 in the County Waterford
Development plan as being located in Glennaglogh. No locational information is provided in the list
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of protected structures such as a coordinate. A digital dataset with coordinates of protected
structures was requested from the Conservation Officer by email in 2020 to which no response was
received. Resultingly the Record of Protected structures could not be plotted on the project base
mapping since no coordinates are provided in the County Development Plan.

An Eircode is provided with the third party submission and in this regard according to the ZTV, 13to 17
turbines may theoretically be visible from this location as acknowledged by the EIAR Chapter 14. No
direct effects to the protected structures will occur however. Visual effects on setting are considered
to be slight/moderate as stated in Section 14.4.5.3 of Chapter 14. An extract from the EIAR states the
following ‘The Zone of Theoretical Visibility suggests that 13-17 turbines may be visible from the majority
of locations where RMPs/RPS and NIAH structures are located within 5km from the proposed Turbines.
This impact is considered to be slight/moderate. No RPS or NIAH is located in the immediate vicinity of
any of the proposed turbines. All built heritage structures are situated at a remove from the proposed
turbine locations. In the wider landscape setting, the ZTV (used in the LVIA Chapter 12) shows that
there may be varying levels of visibility from the locations of the built heritage structures and some
where there is no visibility, in particular from the south.

1.3.5 Paddy Massey

Response: It is considered that all concerns regarding built heritage along the Blackwater Valley in
terms of impacts on visual setting have been addressed and can be referred to in Section 1.2.1 above.
As it stands, the robust document compiled by Dr. Olley provides an extensive overview of the Munster
Blackwater Valleys natural and cultural heritage in an attempft to gain tentative World Heritage Status
for the region. Currently the baseline data provided in Chapter 14 of the EIAR is such that the
Blackwater Valley is not included in the current UNESCO World Heritage tentative list.

).
2 CONCLUSION

This document comprises a response to a Request for Further Information issued by An Bord Pleandla
(Ref. 309121-21) regarding the proposed Lyrenacarriga Wind Farm, Counties Cork and Waterford. It
also addresses a number of third party submissions, many of which raised concerns regarding the
assessment of potential impacts to the built heritage of the surrounding area. In response to the RFI
and the concerns raised in some submissions, photomontages were carried out from a number of
structures and are presented in the RFI LVIA Report which should be read in conjunction with this
document. It is considered that all concerns regarding the assessment process and the results of same
as reached in Chapter 14 of the EIAR are addressed here and that the mitigation measures outlined
in the Chapter are appropriate for the amelioration of any potential impacts identified.
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BRIEFING NOTE

Project Reference

170749-e Lyre WF ABP Further Information

Date & Time 23.09.2022

Author(s) Niamh McHugh, Killian McGovern, James Newell, Ellen Costello, Meabhann Crowe

Subject ‘ Shadow Flicker Outputs

Introduction

MKO has been commissioned to conduct a Shadow Flicker Assessment of 2 no. scenarios (Scenarios
1 and 2) in relation to turbine locations for the Proposed Lyrenacarriga Wind Farm Development
following receipt of a request for Further Information from An Bord Pleanala (ref: ABP-309121-21).
These 2 no. Scenarios have been assessed relative to an updated Dwellings database. The Dwellings
database includes for two identified sensitive receptors in the form of granted planning permissions for
a property/dwelling. These two dwellings are located within the designated set-back distance 600m (4
x tip height) of the proposed turbine 5 location, which was assessed in the Environmental Impact
Assessment Report (EIAR) lodged and as submitted to An Bord Pleanala in 2021 (2021 EIAR).

These 2 no. scenarios are as follows:

e Scenario 1: 17 no. Turbines in their Original Locations (2021 EIAR)
e Scenario 2: Move T5 to Outside 700m of Dwellings

Within these scenarios (discussed overleaf), two turbine options have been assessed:

a a a B n | o R
ab D 0 b 0 Blad 0 otor Dia

150 83.5 66.5 133

150 93.5 56.5 113

Therefore, the following 6 no. shadow flicker processing outputs have been assessed:

e Scenario 1

—

Turbine Option 1
Turbine Option 2
Turbine Option 1
Turbine Option 2

e Scenario 1

—

e Scenario 2

—

)
)
)
)

e Scenario 2

—

The results of Turbine Options 1 and 2 under Scenarios 1 and 2 are available to view in Appendix 1
of this document. The Shadow Flicker Assessment was carried out by Niamh McHugh and Killian
McGovern both Environmental Scientists, and James Newell a Graphics Technician, all of MKO.
This Shadow Flicker Assessment has been reviewed by Ellen Costello, a Project Environmental
Scientist of MKO.



Shadow Flicker occurs only under certain, combined circumstances. Where shadow flicker does
occur, it is generally shortlived.

The occurrence of shadow flicker can be precisely predicted using specialist computer software
programmes specifically developed for the wind energy industry, such as WindFarm (ReSoft) or
WindFarmer (DNV.GL) or AWS OpenWind or WindPro.

The computer modelling of the occurrence and magnitude of shadow flicker is made possible by the
fact that the sun rises and sets in the same position in the sky on every day each year.

Any potential impact can be precisely modelled to give the start and end time (accurate to the
second) of any incidence of shadow flicker, at any location, on any day or all days of the year when it
might occur. Where a shadow flicker impact is predicted to occur, the total maximum daily and
annual durations can be predicted, along with the total number of days.

For the purposes of this shadow flicker assessment, the software package ReSoft WindFarm Version
5.0.1.2 has been used to predict the level of shadow flicker associated with the Lyrenacarriga Wind
Farm Development.

The current, adopted guidance for shadow flicker in Ireland is derived from the ‘ Wind Energy
Development Guidelines for Planning Authorities 2006” (DoEHLG), and the ‘Best Practice Guidelines
for the Irish Wind Energy Industry’ (Irish Wind Energy Association, 2012). The 2006 DoEHLG
Guidelines state that at distances greater than 10 rotor diameters from a turbine, the potential for
shadow flicker is very low.

The DoEHLG 2006 wind energy guidelines recommend that shadow flicker at dwellings within 500
metres of a proposed turbine location should not exceed a total of 30 hours per year or 30 minutes

per day.

The adopted 2006 DoEHLG guidelines are currently under review. The DoHPLG released the ‘Draft
Revised Wind Energy Development Guidelines’ in December 2019 for public consultation. The Draft
2019 guidelines recommend local planning authorities and/or An Bord Pleanala impose conditions to
ensure that:

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

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

The assessment herein is based on compliance with the current DOEHLG Guidelines limit (30 hours
per year or 30 minutes per day).



The study area for the shadow flicker assessment is ten times rotor diameter, as set out in the ‘ Wind
Energy Development Guidelines for Planning Authorities’, DoOEHLG, 2006. All dwellings (including
the two identified properties in receipt of planning permission) located within ten rotor diameters of
the Lyrenacarriga Wind Farm have been included within this assessment.

Scenario A refers to the turbine layout as it currently stands, as assessed in the Environmental Impact
Assessment Report (EIAR) lodged and as submitted to An Bord Pleanala in 2021 (2021 EIAR). The
results for Turbine Option 1, and for Turbine Option 2 are presented in the attached in Appendix 1
as ‘Scenario 1 — Turbine Option 1’ and Scenario 1 — Turbine Option 2’ respectively. As can be seen
in Appendix 1, ‘Scenario 1 — Turbine Option 1’ leads to a total of 60 no. dwellings experiencing daily
shadow flicker exceedances and 7 no. dwellings experiencing annual shadow flicker exceedances.
Similarly, ‘Scenario 1 — Turbine Option 2’ leads to a total of 36 no. dwellings experiencing daily
shadow flicker exceedances and 1 no. dwellings experiencing annual shadow flicker exceedances.

Scenario C refers to the turbine layout if T5 were to be moved 165m to the east in order to maintain a
700m setback distance from all dwellings, a set-back distance from dwellings that is set out in the 2021
EIAR. The results for the Turbine Option 1, and for the Turbine Option 2 are presented in the
attached in Appendix 1 as ‘Scenario 2 — Turbine Option 1’ and Scenario 2 — Turbine Option 2’
respectively. As can be seen in Appendix 1, ‘Scenario 2 — Turbine Option 1’ leads to a total of 60 no.
dwellings experiencing daily shadow flicker exceedances and 8 no. dwellings experiencing annual
shadow flicker exceedances. Similarly, ‘Scenario 2 — Turbine Option 2’ leads to a total of 38 no.
dwellings experiencing daily shadow flicker exceedances and 0 no. dwellings experiencing annual
shadow flicker exceedances.

An example of the mitigation strategy (i.e. the dates when exceedances will occur and potential
turbine curtailment dates) can also be seen in Appendix 1 of this document and relates to Scenario 2:
Turbine Option 2.

Scenario 1 vs. Scenario 2:

As detailed in the results presented above, the variance in results between the scenarios is minimal (+
2 no. dwellings). The movement of turbine no. 5 does not give rise to any significant changes in the
number of dwellings in which there are daily shadow flicker exceedances and annual shadow flicker
exceedances.

Turbine Option 1 vs. Turbine Option 2 across all scenarios:

For Turbine Option 2, across both scenarios, there is a range of 36-38 properties in which daily
shadow flicker exceedances will occur. For Turbine Option 1, there is an increase of approximately
22 dwellings in which daily shadow flicker exceedances will occur i.e 60 properties across all



scenarios. For annual exceedances, Turbine Option 2 gives rise to annual exceedances 1 no.
dwellings for Scenario 1 and at 0 no. dwellings for Scenario 2. There is an increase in annual
exceedances at a range of 7-8 dwellings for Turbine Option 1 across both scenarios. As detailed
above, Turbine Option 1 gives rise to greater daily and annual exceedances which is line with
expected results, as Turbine Option 1 has a longer turbine blade and a great rotor diameter than that
of Turbine Option 2.
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Shadow Flicker Turbine Hub 83.5m

Exceedances

Max.
Annual Proposed

. Max. Daily o Shadow Turbine(s)

IT™ IT™ Ejzz;e e Nearest Shadow :::;;i Flicker Giving Rise
Coordinates Coordinates Description Proposed  Flicker: Pre- Flicker: Pre- Adjusted for to Daly
(Easting) (Northing) Turbine No. Mitigation Mitigation Average Shadow
(hrs:min:sec) (hrs:mmin:sec) Regional  Flicker

Sunshine

(hrs:min:sec)

Mitigation  Mitigation
Strategy Strategy
Required  Required
(Daily) (Annual)

Turbine
(metres)

Exceedance

1 598514 588721 Dwelling 1060 T13 00:31:12 13:24:00  4:20:45 13 Yes
2 598645 588003 Dwelling 725 T13 01:02:24 85:36:00 27:45:38 13,14 Yes Yes
3 598651 587842 Dwelling 756 T13 01:07:48 103:24:00 33:32:00 13, 14, 16 Yes Yes
4 598656 588404 Dwelling 776 T13 00:42:00 56:06:00 18:11:37 13 Yes Yes
5 598687 587517 Dwelling 887 T13 00:35:24 39:12:00 12:42:46 14, 16 Yes Yes
6 598850 587409 Dwelling 762 T16 00:43:12 89:06:00 28:53:44 14,16 Yes Yes
7 598894 588985 Dwelling 1012 T13 00:31:12 34:36:00 11:13:15 12 Yes Yes
8 598998 586888 Dwelling 753 T16 00:29:24 39:18:00 12:44:43 N/A No No
9 599326 586507 Dwelling 869 T16 00:30:36 23:00:00  7:27:32 17 Yes Yes
10 599748 586235 Dwelling 1054 T17 00:00:00 0:00:00 0:00:00 N/A No No
11 600379 588814 Dwelling 707 T12 00:46:48 49:48:00 16:09:01 12 Yes Yes
12 600493 588853 Dwelling 824 T12 00:40:12 44:36:00 14:27:51 12 Yes Yes
13 600562 589306 Dwelling 1180 T12 00:27:00 17:18:00 5:36:38 N/A No No
14 600549 586316 Dwelling 888 T17 00:00:00 0:00:00 0:00:00 N/A No No
15 600654 589321 Dwelling 1252 T12 00:27:36  22:06:00  7:10:02 N/A No No
16 600822 586555 Dwelling 823 T17 00:00:00 0:00:00 0:00:00 N/A No No
17 601046 587710 Dwelling 962 T17 00:35:24 45:30:00 14:45:21 15,17 Yes Yes



18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

601073
601077
601175
601232
601260
601282
601306
601370
601546
601556
601596
601655
601777
601850
602048
602152
602198
602210
602379
602444
602475
602605
602608
602629
602655
602690
602718
602726
602730
602738
603003
603022
603085

587560 Dwelling
587501 Dwelling
587859 Dwelling
587219 Dwelling
587175 Dwelling
587503 Dwelling
588360 Dwelling
588387 Dwelling
588343 Dwelling
586585 Dwelling
586485 Derelict
586422 Dwelling
585912 Dwelling
585882 Dwelling
587698 Dwelling
586803 Dwelling
585676 Dwelling
587575 Dwelling
587837 Dwelling
587867 Dwelling
587884 Dwelling
586363 Dwelling
586548 Dwelling
585772 Dwelling

586333 Commercial unit

585993 Dwelling
585838 Dwelling
585900 Dwelling
586270 Dwelling
585979 Dwelling
584835 Dwelling
584761 Dwelling
584339 Dwelling

908 T17
887 T17
1131 T15
974 T17
1000 T17
1079 T17
1452 T15
1521 T15
1652 T15
1416 T17
1495 T17
1577 117
1720 T11
1652 T11
1106 T2
1038 T5
1292 19
919 T2
858 T2
821 T2
806 T2
836 T5
710 T5
878 T9
826 T5
805 T11
810 T9
793 T11
763 T11
761 T11
734 T10
762 T10
1040 T10

00:36:00
00:36:36
00:30:00
00:33:36
00:32:24
00:30:36
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:30:00
00:32:24
00:25:48
00:35:24
00:39:00
00:41:24
00:42:00
00:36:00
00:37:48
00:37:12
00:38:24
00:54:36
00:41:24
00:51:36
00:42:00
00:57:36
00:31:48
00:00:00
00:00:00

42:36:00
43:00:00
36:30:00
35:48:00
34:48:00
29:24:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
14:00:00
53:30:00
10:00:00
36:48:00
57:54:00
57:00:00
56:06:00
49:12:00
64:00:00
79:54:00
69:06:00
92:48:00
97:42:00
99:06:00
80:30:00
107:18:00
19:30:00
0:00:00
0:00:00

13:48:56 15,17 Yes
13:56:42 15,17 Yes
11:50:14 17 No
11:36:36 17 Yes
11:17:09 17 Yes
9:32:04 17 Yes
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
4:32:25 N/A No
17:21:01 2,5 Yes
3:14:35 N/A No
11:56:04 2,5 Yes
18:46:38 2 Yes
18:29:08 2 Yes
18:11:37 2 Yes
15:57:21 9,11 Yes
20:45:20 5, 11 Yes
25:54:43 9,10,11 Yes
22:24:34 9,11 Yes
30:05:44 9, 11 Yes
31:41:05 9,10,11 Yes
32:08:19 9, 10,11 Yes
26:06:24 9, 11 Yes
34:47:53 9,10,11 Yes
6:19:26 10 Yes
0:00:00 N/A No
0:00:00 N/A No

Yes
Yes
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No



51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

75

76

77

603114
603170
603997
604076
604113
604119
604305
604428
604493
604511
604594
604600
604654
604701
604897
604792
604818
604854
604957
605008
605266
605282
605377
600571

605310

600578

599003

588174 Dwelling
584219 Dwelling
584136 Dwelling
584274 Dwelling
588564 Dwelling
584398 Dwelling
588638 Dwelling
588706 Dwelling
584864 Dwelling
584867 Dwelling
585857 Dwelling
588586 Dwelling
588453 Dwelling
585856 Dwelling
587449 Dwelling
588210 Dwelling
587518 Dwelling
585817 Dwelling
587397 Dwelling
586923 Dwelling
586328 Dwelling
586432 Dwelling
586748 Dwelling
589162 Planning

Application

586260 Planning

Application

586492 Planning

Application

586321 Planning

Application ID
18/4499 - Cork

granted

788 T2
1108 T10
1157 T10
1059 T10

855 T1

969 T10

972 T1
1080 T1

945 T10

960 T10

705 T6
1060 T1

989 T1

752 T6

944 T1

939 T1

850 T1

867 T6
1017 T1

785 T6

946 T6

947 T6
1065 T6
1080 T12

1005 T6

736 T17

1176 T16

00:34:12
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:42:36
00:40:48
01:08:24
00:27:00
00:31:48
01:00:00
00:35:24
00:35:24
00:39:00
00:33:36
00:33:00
00:52:12
00:34:48
00:40:48
00:30:36
00:31:48

00:33:36

00:00:00

00:00:00

19:06:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00

59:24:00

55:42:00

84:42:00

14:48:00

33:06:00

89:30:00

47:36:00

25:00:00

54:00:00

52:00:00

35:12:00

57:54:00

34:30:00

32:00:00

15:36:00

33:54:00

22:18:00

0:00:00

0:00:00

6:11:39
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
19:15:50
18:03:50
27:28:07
4:47:59 N/A
10:44.04
29:01:31 7,8
15:26:13 1,4
8:06:28
17:30:45 1,4
16:51:50 7, 8
11:24:56
18:46:38
11:11:19
10:22:40
5:03:33
10:59:38

7:13:55

0:00:00 N/A

0:00:00 N/A

1 Yes
No
No
No
No
No
No
No

10 Yes
10 Yes

8 Yes
No

1 Yes
Yes
Yes

1 Yes
Yes
Yes

1 Yes

6 Yes

6 Yes

6 Yes

6 Yes

12 Yes

6 Yes

No

No

Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

No

No



78

79

80

81
82
83
84
85
86
87
88
89
90
91
92
93
94

95

100
101

598909

598876

605293

604240
604171
604183
604258
604307
604315
605450
605444
603877
603083
603155
600468
602068
602665

602717

598862
598862

586292 Planning 1251 T16

Application ID

18/6951 - Cork

granted
587308 Planning 732 T16

Application ID

19/5914 - Cork

granted
586234 Planning 995 T6

Application ID

18/383 - W'ford

granted
589061 0 1366 T1
589043 0 1337 T1
589037 0 1333 71
588965 0 1275 T1
588937 0 1259 T1
588931 0 1255 T1
585949 0 1247 T6
585872 0 1279 T6
583927 0 1328 T10
584058 0 1290 T10
584011 0 1306 T10
585862 0 1311 117
586784 0 1124 T5
586822 Planning 533 T5

Permission for

dwelling
586621 Planning 580 T5

Permission for

dwelling
587310 PP 195914 728
587357 PP 214825 729

00:00:00

01:00:36

00:33:36

00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:28:12
00:28:12
00:00:00
00:00:00
00:00:00
00:00:00
00:30:00
01:09:36

00:40:12

0 00:59:24
0 00:51:36

0:00:00

89:06:00

23:48:00

0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
24:12:00
31:54:00
0:00:00
0:00:00
0:00:00
0:00:00
50:12:00
152:24:00

74:36:00

88:12:00
92:42:00

0:00:00 N/A No

28:53:44 14, 16 Yes

7:43:06 6 Yes
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
7:50:53 N/A No
10:20:43 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
16:16:49 N/A No

49:25:27 3,5,11  Yes

24:11:35 5,11 Yes

28:36:14 14, 16 Yes
30:03:47 14, 16 Yes

No

Yes

Yes

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes

Yes

Yes
Yes



102
103
104
105
106
107
108
109

598638
600658
600573
599107
598862
605407
598986
600445

588151 PP 059256
586499 PP 184499
589079 PP 0949
586351 PP 184499
586486 PP 205092
586110 PP 06143
586238 PP 186951
585900 PP 085349

730

768
1024
1082
1107
1143
1239
1270

O O O O oo o o

00:43:48
00:00:00
00:33:36
00:00:00
00:00:00
00:30:00
00:00:00
00:00:00

83:36:00
0:00:00
35:54:00
0:00:00
0:00:00
19:54:00
0:00:00
0:00:00

27:06:43
0:00:00 N/A

11:38:33
0:00:00 N/A
0:00:00 N/A
6:27:13
0:00:00 N/A
0:00:00 N/A

13 Yes
No

12 Yes
No
No

6 No
No
No

Yes
No
Yes
No
No
No
No
No



Shadow Flicker Turbine Hub 93.5m

Exceedances

Max.
Annual

Shadow Proposed

IT™ IT™ Distance to Nearest Flicker Turbine(s) Mitigation ~ Mitigation

Nearest Giving Rise to | Strategy Strategy

Coordinates Coordinates Description Proposed o Adjusted for Daly Shadow  Required  Required

(Easting) (Northing)

Turbi
Ubine Turbine No. Mitigation

‘metres Mi Flicker ail ‘Annual
: ) (brs:min:sec) Exceedance = : !
(hrs:min:sec)
1 598514 588721 Dwelling 1060 T13 00:27:36  8:42:00 2:49:17 N/A No No
2 598645 588003 Dwelling 725 T13 00:38:24 39:30:00 12:48:36 13 Yes Yes
3 598651 587842 Dwelling 756 T13 00:38:24 65:12:00 21:08:41 13 Yes Yes
4 598656 588404 Dwelling 776 T13 00:36:00 22:12:00 7:11:58 13 Yes Yes
5 598687 587517 Dwelling 887 T13 00:30:00 31:00:00 10:03:13 16 No No
6 598850 587409 Dwelling 762 T16 00:37:12 59:42:00 19:21:40 14, 16 Yes Yes
7 598894 588985 Dwelling 1012 T13 00:27:00 28:18:00  9:10:40 N/A No No
8 598998 586888 Dwelling 753 T16 00:00:00 0:00:00 0:00:00 N/A No No
9 599326 586507 Dwelling 869 T16 00:00:00 0:00:00 0:00:00 N/A No No
10 599748 586235 Dwelling 1054 T17 00:00:00 0:00:00 0:00:00 N/A No No
11 600379 588814 Dwelling 707 T12 00:39:36 31:42:00 10:16:50 12 Yes Yes
12 600493 588853 Dwelling 824 T12 00:34:12 23:06:00 7:29:29 12 Yes Yes
13 600562 589306 Dwelling 1180 T12 00:00:00 0:00:00 0:00:00 N/A No No
14 600549 586316 Dwelling 888 T17 00:00:00 0:00:00 0:00:00 N/A No No
15 600654 589321 Dwelling 1252 T12 00:00:00 0:00:00 0:00:00 N/A No No
16 600822 586555 Dwelling 823 T17 00:00:00 0:00:00 0:00:00 N/A No No
17 601046 587710 Dwelling 962 T17 00:30:00 32:48:00 10:38:14 17 No No
18 601073 587560 Dwelling 908 T17 00:31:12 31:24:00 10:11:00 17 Yes Yes



19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
4
43
44
45
46
47
48
49
50
51

601077
601175
601232
601260
601282
601306
601370
601546
601556
601596
601655
601777
601850
602048
602152
602198
602210
602379
602444
602475
602605
602608
602629
602655
602690
602718
602726
602730
602738
603003
603022
603085
603114

587501 Dwelling
587859 Dwelling
587219 Dwelling
587175 Dwelling
587503 Dwelling
588360 Dwelling
588387 Dwelling
588343 Dwelling
586585 Dwelling
586485 Derelict
586422 Dwelling
585912 Dwelling
585882 Dwelling
587698 Dwelling
586803 Dwelling
585676 Dwelling
587575 Dwelling
587837 Dwelling
587867 Dwelling
587884 Dwelling
586363 Dwelling
586548 Dwelling
585772 Dwelling

586333 Commercial unit

585993 Dwelling
585838 Dwelling
585900 Dwelling
586270 Dwelling
585979 Dwelling
584835 Dwelling
584761 Dwelling
584339 Dwelling
588174 Dwelling

887 T17
1131 T15
974 T17
1000 T17
1079 T17
1452 T15
1521 T15
1652 T15
1416 T17
1495 T17
1577 117
1720 T11
1652 T11
1106 T2
1038 T5
1292 19
919 T2
858 T2
821 T2
806 T2
836 T5
710 TS
878 T9
826 TS
805 T11
810 T9
793 T11
763 T11
761 T11
734 T10
762 T10
1040 T10
788 T2

00:31:48
00:00:00
00:28:48
00:28:12
00:26:24
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:25:48
00:27:36
00:00:00
00:30:36
00:33:36
00:35:24
00:36:00
00:31:12
00:29:24
00:31:48
00:33:00
00:34:48
00:35:24
00:36:00
00:36:00
00:37:12
00:28:48
00:00:00
00:00:00
00:29:24

31:36:00
0:00:00
14:06:00
13:30:00
11:54:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
11:24:00
41:24:00
0:00:00
15:36:00
22:30:00
27:42:00
31:18:00
16:12:00
26:00:00
42:24:00
45:18:00
41:18:00
66:42:00
65:12:00
53:12:00
47:18:00
15:54:00
0:00:00
0:00:00
15:48:00

10:14:53
0:00:00 N/A
4:34:22 N/A
4:22:41 N/A
3:51:33 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
3:41:50 N/A

13:25:35 N/A
0:00:00 N/A
5:03:33
7:17:49
8:59:00

10:09:03
5:15:14
8:25:55 N/A

13:45:02 9,11

14:41:28

13:23:38 9,11

21:37:52 9,11

21:08:41 9,11

17:15:11

15:20:23 9,11
5:09:23 N/A
0:00:00 N/A
0:00:00 N/A
5:07:27 N/A

17 Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

2 Yes
2 Yes
2 Yes
2 Yes

11 Yes
No
Yes

11 Yes
Yes
Yes
Yes

11 Yes
Yes
No
No
No
No

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No



52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

78

603170
603997
604076
604113
604119
604305
604428
604493
604511
604594
604600
604654
604701
604897
604792
604818
604854
604957
605008
605266
605282
605377
600571
605310
600578
599003

598909

584219 Dwelling

584136 Dwelling

584274 Dwelling

588564 Dwelling

584398 Dwelling

588638 Dwelling

588706 Dwelling

584864 Dwelling

584867 Dwelling

585857 Dwelling

588586 Dwelling

588453 Dwelling

585856 Dwelling

587449 Dwelling

588210 Dwelling

587518 Dwelling

585817 Dwelling

587397 Dwelling

586923 Dwelling

586328 Dwelling

586432 Dwelling

586748 Dwelling

589162 Planning Application

586260 Planning Application

586492 Planning Application

586321 Planning Application
ID 18/4499 - Cork
granted

586292 Planning Application
ID 18/6951 - Cork
granted

1108 T10
1157 T10
1059 T10
855 T1
969 T10
972 T1
1080 T1
945 T10
960 T10
705 T6
1060 T1
989 T1
752 T6
944 T1
939 T1
850 T1
867 T6
1017 T1
785 T6
946 T6
947 T6
1065 T6
1080 T12
1005 T6
736 T17
1176 T16

1251 T16

00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:31:12
00:30:36
00:37:48
00:24:36
00:30:00
00:33:36
00:30:36
00:30:36
00:33:36
00:28:48
00:28:48
00:36:00
00:30:00
00:30:00
00:26:24
00:28:12
00:28:48
00:00:00
00:00:00

00:00:00

0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
32:36:00
28:30:00
27:00:00
13:00:00
29:24:00
29:36:00
30:54:00
18:36:00
35:24:00
37:30:00
28:18:00
24:54:00
17:24:00
15:48:00
11:54:00
30:30:00
16:42:00
0:00:00
0:00:00

0:00:00

0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
10:34:21
9:14:34
8:45:23
4:12:58 N/A
9:32:04 N/A
9:35:58
10:01:16
6:01:56
11:28:49
12:09:41 N/A
9:10:40 N/A
8:04:31
5:38:35
5:07:27 N/A
3:51:33 N/A
9:53:29 N/A
5:24:57 N/A
0:00:00 N/A
0:00:00 N/A

0:00:00 N/A

No
No
No
No
No
No
No
10 Yes
10 Yes
8 Yes
No
No

8 Yes
1 Yes
1 Yes
1 Yes
No
No

6 Yes
6 No
No
No
No
No
No
No

No

No
No
No
No
No
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
No
Yes
No
No
No
No
No
No
No

No



79 598876 587308 Planning Application 732 T16 00:39:00 56:48:00 18:25:14 14,16 Yes Yes
ID 19/5914 - Cork

granted
80 605293 586234 Planning Application 995 T6 00:29:24 17:54:00  5:48:18 N/A No No
ID 18/383 - W'ford
granted
81 604240 589061 0 1366 T1 00:00:00 0:00:00  0:00:00 N/A No No
82 604171 589043 0 1337 T1 00:00:00 0:00:00  0:00:00 N/A No No
83 604183 589037 0 1333 71 00:00:00 0:00:00 0:00:00 N/A No No
84 604258 588965 0 1275 T1 00:00:00 0:00:00  0:00:00 N/A No No
85 604307 588937 0 1259 T1 00:00:00 0:00:00 0:00:00 N/A No No
86 604315 588931 0 1255 T1 00:00:00 0:00:00  0:00:00 N/A No No
87 605450 585949 0 1247 T6 00:00:00 0:00:00  0:00:00 N/A No No
88 605444 585872 0 1279 T6 00:00:00 0:00:00  0:00:00 N/A No No
89 603877 583927 0 1328 T10 00:00:00 0:00:00 0:00:00 N/A No No
90 603083 584058 0 1290 T10 00:00:00  0:00:00  0:00:00 N/A No No
91 603155 584011 0 1306 T10 00:00:00 0:00:00  0:00:00 N/A No No
92 600468 585862 0 1311 T17 00:00:00 0:00:00  0:00:00 N/A No No
93 602068 586784 0 1124 75 00:25:48 12:00:00  3:53:30 N/A No No
94 602665 586822 Planning Permission 533 T5 01:03:36 121:42:00 39:28:05 5 Yes Yes
for dwelling
95 602717 586621 Planning Permission 580 T5 00:31:48 26:00:00  8:25:55 11 Yes Yes
for dwelling
100 598862 587310 PP 195914 728 0 00:37:48 57:06:00 18:31:04 14, 16 Yes Yes
101 598862 587357 PP 214825 729 0 00:37:48 62:18:00 20:12:15 14, 16 Yes Yes
102 598638 588151 PP 059256 730 0 00:37:48 35:18:00 11:26:53 13 Yes Yes
103 600658 586499 PP 184499 768 0 00:00:00 0:00:00 0:00:00 N/A No No
104 600573 589079 PP 0949 1024 0 00:28:48 23:00:00 7:27:32 N/A No No
105 599107 586351 PP 184499 1082 0 00:00:00 0:00:00 0:00:00 N/A No No
106 598862 586486 PP 205092 1107 0 00:00:00 0:00:00 0:00:00 N/A No No
107 605407 586110 PP 06143 1143 0 00:00:00 0:00:00 0:00:00 N/A No No
108 598986 586238 PP 186951 1239 0 00:00:00 0:00:00 0:00:00 N/A No No
109 600445 585900 PP 085349 1270 0 00:00:00 0:00:00 0:00:00 N/A No No
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BRIEFING NOTE

Project Reference

170749-e Lyre WF ABP Further Information

Date & Time 23.09.2022

Author(s) Niamh McHugh, Killian McGovern, James Newell, Ellen Costello, Meabhann Crowe

Subject ‘ Shadow Flicker Outputs

Introduction

MKO has been commissioned to conduct a Shadow Flicker Assessment of 2 no. scenarios (Scenarios
1 and 2) in relation to turbine locations for the Proposed Lyrenacarriga Wind Farm Development
following receipt of a request for Further Information from An Bord Pleanala (ref: ABP-309121-21).
These 2 no. Scenarios have been assessed relative to an updated Dwellings database. The Dwellings
database includes for two identified sensitive receptors in the form of granted planning permissions for
a property/dwelling. These two dwellings are located within the designated set-back distance 600m (4
x tip height) of the proposed turbine 5 location, which was assessed in the Environmental Impact
Assessment Report (EIAR) lodged and as submitted to An Bord Pleanala in 2021 (2021 EIAR).

These 2 no. scenarios are as follows:

e Scenario 1: 17 no. Turbines in their Original Locations (2021 EIAR)
e Scenario 2: Move T5 to Outside 700m of Dwellings

Within these scenarios (discussed overleaf), two turbine options have been assessed:
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Therefore, the following 6 no. shadow flicker processing outputs have been assessed:

e Scenario 1

—

Turbine Option 1
Turbine Option 2
Turbine Option 1
Turbine Option 2

e Scenario 1

—

e Scenario 2

—

)
)
)
)

e Scenario 2

—

The results of Turbine Options 1 and 2 under Scenarios 1 and 2 are available to view in Appendix 1
of this document. The Shadow Flicker Assessment was carried out by Niamh McHugh and Killian
McGovern both Environmental Scientists, and James Newell a Graphics Technician, all of MKO.
This Shadow Flicker Assessment has been reviewed by Ellen Costello, a Project Environmental
Scientist of MKO.



Shadow Flicker occurs only under certain, combined circumstances. Where shadow flicker does
occur, it is generally shortlived.

The occurrence of shadow flicker can be precisely predicted using specialist computer software
programmes specifically developed for the wind energy industry, such as WindFarm (ReSoft) or
WindFarmer (DNV.GL) or AWS OpenWind or WindPro.

The computer modelling of the occurrence and magnitude of shadow flicker is made possible by the
fact that the sun rises and sets in the same position in the sky on every day each year.

Any potential impact can be precisely modelled to give the start and end time (accurate to the
second) of any incidence of shadow flicker, at any location, on any day or all days of the year when it
might occur. Where a shadow flicker impact is predicted to occur, the total maximum daily and
annual durations can be predicted, along with the total number of days.

For the purposes of this shadow flicker assessment, the software package ReSoft WindFarm Version
5.0.1.2 has been used to predict the level of shadow flicker associated with the Lyrenacarriga Wind
Farm Development.

The current, adopted guidance for shadow flicker in Ireland is derived from the ‘ Wind Energy
Development Guidelines for Planning Authorities 2006” (DoEHLG), and the ‘Best Practice Guidelines
for the Irish Wind Energy Industry’ (Irish Wind Energy Association, 2012). The 2006 DoEHLG
Guidelines state that at distances greater than 10 rotor diameters from a turbine, the potential for
shadow flicker is very low.

The DoEHLG 2006 wind energy guidelines recommend that shadow flicker at dwellings within 500
metres of a proposed turbine location should not exceed a total of 30 hours per year or 30 minutes

per day.

The adopted 2006 DoEHLG guidelines are currently under review. The DoHPLG released the ‘Draft
Revised Wind Energy Development Guidelines’ in December 2019 for public consultation. The Draft
2019 guidelines recommend local planning authorities and/or An Bord Pleanala impose conditions to
ensure that:

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

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

The assessment herein is based on compliance with the current DOEHLG Guidelines limit (30 hours
per year or 30 minutes per day).



The study area for the shadow flicker assessment is ten times rotor diameter, as set out in the ‘ Wind
Energy Development Guidelines for Planning Authorities’, DoOEHLG, 2006. All dwellings (including
the two identified properties in receipt of planning permission) located within ten rotor diameters of
the Lyrenacarriga Wind Farm have been included within this assessment.

Scenario A refers to the turbine layout as it currently stands, as assessed in the Environmental Impact
Assessment Report (EIAR) lodged and as submitted to An Bord Pleanala in 2021 (2021 EIAR). The
results for Turbine Option 1, and for Turbine Option 2 are presented in the attached in Appendix 1
as ‘Scenario 1 — Turbine Option 1’ and Scenario 1 — Turbine Option 2’ respectively. As can be seen
in Appendix 1, ‘Scenario 1 — Turbine Option 1’ leads to a total of 60 no. dwellings experiencing daily
shadow flicker exceedances and 7 no. dwellings experiencing annual shadow flicker exceedances.
Similarly, ‘Scenario 1 — Turbine Option 2’ leads to a total of 36 no. dwellings experiencing daily
shadow flicker exceedances and 1 no. dwellings experiencing annual shadow flicker exceedances.

Scenario C refers to the turbine layout if T5 were to be moved 165m to the east in order to maintain a
700m setback distance from all dwellings, a set-back distance from dwellings that is set out in the 2021
EIAR. The results for the Turbine Option 1, and for the Turbine Option 2 are presented in the
attached in Appendix 1 as ‘Scenario 2 — Turbine Option 1’ and Scenario 2 — Turbine Option 2’
respectively. As can be seen in Appendix 1, ‘Scenario 2 — Turbine Option 1’ leads to a total of 60 no.
dwellings experiencing daily shadow flicker exceedances and 8 no. dwellings experiencing annual
shadow flicker exceedances. Similarly, ‘Scenario 2 — Turbine Option 2’ leads to a total of 38 no.
dwellings experiencing daily shadow flicker exceedances and 0 no. dwellings experiencing annual
shadow flicker exceedances.

An example of the mitigation strategy (i.e. the dates when exceedances will occur and potential
turbine curtailment dates) can also be seen in Appendix 1 of this document and relates to Scenario 2:
Turbine Option 2.

Scenario 1 vs. Scenario 2:

As detailed in the results presented above, the variance in results between the scenarios is minimal (+
2 no. dwellings). The movement of turbine no. 5 does not give rise to any significant changes in the
number of dwellings in which there are daily shadow flicker exceedances and annual shadow flicker
exceedances.

Turbine Option 1 vs. Turbine Option 2 across all scenarios:

For Turbine Option 2, across both scenarios, there is a range of 36-38 properties in which daily
shadow flicker exceedances will occur. For Turbine Option 1, there is an increase of approximately
22 dwellings in which daily shadow flicker exceedances will occur i.e 60 properties across all



scenarios. For annual exceedances, Turbine Option 2 gives rise to annual exceedances 1 no.
dwellings for Scenario 1 and at 0 no. dwellings for Scenario 2. There is an increase in annual
exceedances at a range of 7-8 dwellings for Turbine Option 1 across both scenarios. As detailed
above, Turbine Option 1 gives rise to greater daily and annual exceedances which is line with
expected results, as Turbine Option 1 has a longer turbine blade and a great rotor diameter than that
of Turbine Option 2.
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Shadow Flicker Turbine Hub 83.5m

Exceedances

Max.
Annual Proposed

. Max. Daily o Shadow Turbine(s)

IT™ IT™ Ejzz;e e Nearest Shadow :::;;i Flicker Giving Rise
Coordinates Coordinates Description Proposed  Flicker: Pre- Flicker: Pre- Adjusted for to Daly
(Easting) (Northing) Turbine No. Mitigation Mitigation Average Shadow
(hrs:min:sec) (hrs:mmin:sec) Regional  Flicker

Sunshine

(hrs:min:sec)

Mitigation  Mitigation
Strategy Strategy
Required  Required
(Daily) (Annual)

Turbine
(metres)

Exceedance

1 598514 588721 Dwelling 1060 T13 00:31:12 13:24:00  4:20:45 13 Yes
2 598645 588003 Dwelling 725 T13 01:02:24 85:36:00 27:45:38 13,14 Yes Yes
3 598651 587842 Dwelling 756 T13 01:07:48 103:24:00 33:32:00 13, 14, 16 Yes Yes
4 598656 588404 Dwelling 776 T13 00:42:00 56:06:00 18:11:37 13 Yes Yes
5 598687 587517 Dwelling 887 T13 00:35:24 39:12:00 12:42:46 14, 16 Yes Yes
6 598850 587409 Dwelling 762 T16 00:43:12 89:06:00 28:53:44 14,16 Yes Yes
7 598894 588985 Dwelling 1012 T13 00:31:12 34:36:00 11:13:15 12 Yes Yes
8 598998 586888 Dwelling 753 T16 00:29:24 39:18:00 12:44:43 N/A No No
9 599326 586507 Dwelling 869 T16 00:30:36 23:00:00  7:27:32 17 Yes Yes
10 599748 586235 Dwelling 1054 T17 00:00:00 0:00:00 0:00:00 N/A No No
11 600379 588814 Dwelling 707 T12 00:46:48 49:48:00 16:09:01 12 Yes Yes
12 600493 588853 Dwelling 824 T12 00:40:12 44:36:00 14:27:51 12 Yes Yes
13 600562 589306 Dwelling 1180 T12 00:27:00 17:18:00 5:36:38 N/A No No
14 600549 586316 Dwelling 888 T17 00:00:00 0:00:00 0:00:00 N/A No No
15 600654 589321 Dwelling 1252 T12 00:27:36  22:06:00  7:10:02 N/A No No
16 600822 586555 Dwelling 823 T17 00:00:00 0:00:00 0:00:00 N/A No No
17 601046 587710 Dwelling 962 T17 00:35:24 45:30:00 14:45:21 15,17 Yes Yes



18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

601073
601077
601175
601232
601260
601282
601306
601370
601546
601556
601596
601655
601777
601850
602048
602152
602198
602210
602379
602444
602475
602605
602608
602629
602655
602690
602718
602726
602730
602738
603003
603022
603085

587560 Dwelling
587501 Dwelling
587859 Dwelling
587219 Dwelling
587175 Dwelling
587503 Dwelling
588360 Dwelling
588387 Dwelling
588343 Dwelling
586585 Dwelling
586485 Derelict
586422 Dwelling
585912 Dwelling
585882 Dwelling
587698 Dwelling
586803 Dwelling
585676 Dwelling
587575 Dwelling
587837 Dwelling
587867 Dwelling
587884 Dwelling
586363 Dwelling
586548 Dwelling
585772 Dwelling

586333 Commercial unit

585993 Dwelling
585838 Dwelling
585900 Dwelling
586270 Dwelling
585979 Dwelling
584835 Dwelling
584761 Dwelling
584339 Dwelling

908 T17
887 T17
1131 T15
974 T17
1000 T17
1079 T17
1452 T15
1521 T15
1652 T15
1416 T17
1495 T17
1577 117
1720 T11
1652 T11
1106 T2
1038 T5
1292 19
919 T2
858 T2
821 T2
806 T2
836 T5
710 T5
878 T9
826 T5
805 T11
810 T9
793 T11
763 T11
761 T11
734 T10
762 T10
1040 T10

00:36:00
00:36:36
00:30:00
00:33:36
00:32:24
00:30:36
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:30:00
00:32:24
00:25:48
00:35:24
00:39:00
00:41:24
00:42:00
00:36:00
00:37:48
00:37:12
00:38:24
00:54:36
00:41:24
00:51:36
00:42:00
00:57:36
00:31:48
00:00:00
00:00:00

42:36:00
43:00:00
36:30:00
35:48:00
34:48:00
29:24:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
14:00:00
53:30:00
10:00:00
36:48:00
57:54:00
57:00:00
56:06:00
49:12:00
64:00:00
79:54:00
69:06:00
92:48:00
97:42:00
99:06:00
80:30:00
107:18:00
19:30:00
0:00:00
0:00:00

13:48:56 15,17 Yes
13:56:42 15,17 Yes
11:50:14 17 No
11:36:36 17 Yes
11:17:09 17 Yes
9:32:04 17 Yes
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
4:32:25 N/A No
17:21:01 2,5 Yes
3:14:35 N/A No
11:56:04 2,5 Yes
18:46:38 2 Yes
18:29:08 2 Yes
18:11:37 2 Yes
15:57:21 9,11 Yes
20:45:20 5, 11 Yes
25:54:43 9,10,11 Yes
22:24:34 9,11 Yes
30:05:44 9, 11 Yes
31:41:05 9,10,11 Yes
32:08:19 9, 10,11 Yes
26:06:24 9, 11 Yes
34:47:53 9,10,11 Yes
6:19:26 10 Yes
0:00:00 N/A No
0:00:00 N/A No

Yes
Yes
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No



51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

75

76

77

603114
603170
603997
604076
604113
604119
604305
604428
604493
604511
604594
604600
604654
604701
604897
604792
604818
604854
604957
605008
605266
605282
605377
600571

605310

600578

599003

588174 Dwelling
584219 Dwelling
584136 Dwelling
584274 Dwelling
588564 Dwelling
584398 Dwelling
588638 Dwelling
588706 Dwelling
584864 Dwelling
584867 Dwelling
585857 Dwelling
588586 Dwelling
588453 Dwelling
585856 Dwelling
587449 Dwelling
588210 Dwelling
587518 Dwelling
585817 Dwelling
587397 Dwelling
586923 Dwelling
586328 Dwelling
586432 Dwelling
586748 Dwelling
589162 Planning

Application

586260 Planning

Application

586492 Planning

Application

586321 Planning

Application ID
18/4499 - Cork

granted

788 T2
1108 T10
1157 T10
1059 T10

855 T1

969 T10

972 T1
1080 T1

945 T10

960 T10

705 T6
1060 T1

989 T1

752 T6

944 T1

939 T1

850 T1

867 T6
1017 T1

785 T6

946 T6

947 T6
1065 T6
1080 T12

1005 T6

736 T17

1176 T16

00:34:12
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:42:36
00:40:48
01:08:24
00:27:00
00:31:48
01:00:00
00:35:24
00:35:24
00:39:00
00:33:36
00:33:00
00:52:12
00:34:48
00:40:48
00:30:36
00:31:48

00:33:36

00:00:00

00:00:00

19:06:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00

59:24:00

55:42:00

84:42:00

14:48:00

33:06:00

89:30:00

47:36:00

25:00:00

54:00:00

52:00:00

35:12:00

57:54:00

34:30:00

32:00:00

15:36:00

33:54:00

22:18:00

0:00:00

0:00:00

6:11:39
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
0:00:00 N/A
19:15:50
18:03:50
27:28:07
4:47:59 N/A
10:44.04
29:01:31 7,8
15:26:13 1,4
8:06:28
17:30:45 1,4
16:51:50 7, 8
11:24:56
18:46:38
11:11:19
10:22:40
5:03:33
10:59:38

7:13:55

0:00:00 N/A

0:00:00 N/A

1 Yes
No
No
No
No
No
No
No

10 Yes
10 Yes

8 Yes
No

1 Yes
Yes
Yes

1 Yes
Yes
Yes

1 Yes

6 Yes

6 Yes

6 Yes

6 Yes

12 Yes

6 Yes

No

No

Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

No

No



78

79

80

81
82
83
84
85
86
87
88
89
90
91
92
93
94

95

100
101

598909

598876

605293

604240
604171
604183
604258
604307
604315
605450
605444
603877
603083
603155
600468
602068
602665

602717

598862
598862

586292 Planning 1251 T16

Application ID

18/6951 - Cork

granted
587308 Planning 732 T16

Application ID

19/5914 - Cork

granted
586234 Planning 995 T6

Application ID

18/383 - W'ford

granted
589061 0 1366 T1
589043 0 1337 T1
589037 0 1333 71
588965 0 1275 T1
588937 0 1259 T1
588931 0 1255 T1
585949 0 1247 T6
585872 0 1279 T6
583927 0 1328 T10
584058 0 1290 T10
584011 0 1306 T10
585862 0 1311 117
586784 0 1124 T5
586822 Planning 533 T5

Permission for

dwelling
586621 Planning 580 T5

Permission for

dwelling
587310 PP 195914 728
587357 PP 214825 729

00:00:00

01:00:36

00:33:36

00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:28:12
00:28:12
00:00:00
00:00:00
00:00:00
00:00:00
00:30:00
01:09:36

00:40:12

0 00:59:24
0 00:51:36

0:00:00

89:06:00

23:48:00

0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
24:12:00
31:54:00
0:00:00
0:00:00
0:00:00
0:00:00
50:12:00
152:24:00

74:36:00

88:12:00
92:42:00

0:00:00 N/A No

28:53:44 14, 16 Yes

7:43:06 6 Yes
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
7:50:53 N/A No
10:20:43 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
0:00:00 N/A No
16:16:49 N/A No

49:25:27 3,5,11  Yes

24:11:35 5,11 Yes

28:36:14 14, 16 Yes
30:03:47 14, 16 Yes

No

Yes

Yes

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes

Yes

Yes
Yes



102
103
104
105
106
107
108
109

598638
600658
600573
599107
598862
605407
598986
600445

588151 PP 059256
586499 PP 184499
589079 PP 0949
586351 PP 184499
586486 PP 205092
586110 PP 06143
586238 PP 186951
585900 PP 085349

730

768
1024
1082
1107
1143
1239
1270

O O O O oo o o

00:43:48
00:00:00
00:33:36
00:00:00
00:00:00
00:30:00
00:00:00
00:00:00

83:36:00
0:00:00
35:54:00
0:00:00
0:00:00
19:54:00
0:00:00
0:00:00

27:06:43
0:00:00 N/A

11:38:33
0:00:00 N/A
0:00:00 N/A
6:27:13
0:00:00 N/A
0:00:00 N/A

13 Yes
No

12 Yes
No
No

6 No
No
No

Yes
No
Yes
No
No
No
No
No



Shadow Flicker Turbine Hub 93.5m

Exceedances

Max.
Annual

Shadow Proposed

IT™ IT™ Distance to Nearest Flicker Turbine(s) Mitigation ~ Mitigation

Nearest Giving Rise to | Strategy Strategy

Coordinates Coordinates Description Proposed o Adjusted for Daly Shadow  Required  Required

(Easting) (Northing)

Turbi
Ubine Turbine No. Mitigation

‘metres Mi Flicker ail ‘Annual
: ) (brs:min:sec) Exceedance = : !
(hrs:min:sec)
1 598514 588721 Dwelling 1060 T13 00:27:36  8:42:00 2:49:17 N/A No No
2 598645 588003 Dwelling 725 T13 00:38:24 39:30:00 12:48:36 13 Yes Yes
3 598651 587842 Dwelling 756 T13 00:38:24 65:12:00 21:08:41 13 Yes Yes
4 598656 588404 Dwelling 776 T13 00:36:00 22:12:00 7:11:58 13 Yes Yes
5 598687 587517 Dwelling 887 T13 00:30:00 31:00:00 10:03:13 16 No No
6 598850 587409 Dwelling 762 T16 00:37:12 59:42:00 19:21:40 14, 16 Yes Yes
7 598894 588985 Dwelling 1012 T13 00:27:00 28:18:00  9:10:40 N/A No No
8 598998 586888 Dwelling 753 T16 00:00:00 0:00:00 0:00:00 N/A No No
9 599326 586507 Dwelling 869 T16 00:00:00 0:00:00 0:00:00 N/A No No
10 599748 586235 Dwelling 1054 T17 00:00:00 0:00:00 0:00:00 N/A No No
11 600379 588814 Dwelling 707 T12 00:39:36 31:42:00 10:16:50 12 Yes Yes
12 600493 588853 Dwelling 824 T12 00:34:12 23:06:00 7:29:29 12 Yes Yes
13 600562 589306 Dwelling 1180 T12 00:00:00 0:00:00 0:00:00 N/A No No
14 600549 586316 Dwelling 888 T17 00:00:00 0:00:00 0:00:00 N/A No No
15 600654 589321 Dwelling 1252 T12 00:00:00 0:00:00 0:00:00 N/A No No
16 600822 586555 Dwelling 823 T17 00:00:00 0:00:00 0:00:00 N/A No No
17 601046 587710 Dwelling 962 T17 00:30:00 32:48:00 10:38:14 17 No No
18 601073 587560 Dwelling 908 T17 00:31:12 31:24:00 10:11:00 17 Yes Yes



19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
4
43
44
45
46
47
48
49
50
51

601077
601175
601232
601260
601282
601306
601370
601546
601556
601596
601655
601777
601850
602048
602152
602198
602210
602379
602444
602475
602605
602608
602629
602655
602690
602718
602726
602730
602738
603003
603022
603085
603114

587501 Dwelling
587859 Dwelling
587219 Dwelling
587175 Dwelling
587503 Dwelling
588360 Dwelling
588387 Dwelling
588343 Dwelling
586585 Dwelling
586485 Derelict
586422 Dwelling
585912 Dwelling
585882 Dwelling
587698 Dwelling
586803 Dwelling
585676 Dwelling
587575 Dwelling
587837 Dwelling
587867 Dwelling
587884 Dwelling
586363 Dwelling
586548 Dwelling
585772 Dwelling

586333 Commercial unit

585993 Dwelling
585838 Dwelling
585900 Dwelling
586270 Dwelling
585979 Dwelling
584835 Dwelling
584761 Dwelling
584339 Dwelling
588174 Dwelling

887 T17
1131 T15
974 T17
1000 T17
1079 T17
1452 T15
1521 T15
1652 T15
1416 T17
1495 T17
1577 117
1720 T11
1652 T11
1106 T2
1038 T5
1292 19
919 T2
858 T2
821 T2
806 T2
836 T5
710 TS
878 T9
826 TS
805 T11
810 T9
793 T11
763 T11
761 T11
734 T10
762 T10
1040 T10
788 T2

00:31:48
00:00:00
00:28:48
00:28:12
00:26:24
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:25:48
00:27:36
00:00:00
00:30:36
00:33:36
00:35:24
00:36:00
00:31:12
00:29:24
00:31:48
00:33:00
00:34:48
00:35:24
00:36:00
00:36:00
00:37:12
00:28:48
00:00:00
00:00:00
00:29:24

31:36:00
0:00:00
14:06:00
13:30:00
11:54:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
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79 598876 587308 Planning Application 732 T16 00:39:00 56:48:00 18:25:14 14,16 Yes Yes
ID 19/5914 - Cork

granted
80 605293 586234 Planning Application 995 T6 00:29:24 17:54:00  5:48:18 N/A No No
ID 18/383 - W'ford
granted
81 604240 589061 0 1366 T1 00:00:00 0:00:00  0:00:00 N/A No No
82 604171 589043 0 1337 T1 00:00:00 0:00:00  0:00:00 N/A No No
83 604183 589037 0 1333 71 00:00:00 0:00:00 0:00:00 N/A No No
84 604258 588965 0 1275 T1 00:00:00 0:00:00  0:00:00 N/A No No
85 604307 588937 0 1259 T1 00:00:00 0:00:00 0:00:00 N/A No No
86 604315 588931 0 1255 T1 00:00:00 0:00:00  0:00:00 N/A No No
87 605450 585949 0 1247 T6 00:00:00 0:00:00  0:00:00 N/A No No
88 605444 585872 0 1279 T6 00:00:00 0:00:00  0:00:00 N/A No No
89 603877 583927 0 1328 T10 00:00:00 0:00:00 0:00:00 N/A No No
90 603083 584058 0 1290 T10 00:00:00  0:00:00  0:00:00 N/A No No
91 603155 584011 0 1306 T10 00:00:00 0:00:00  0:00:00 N/A No No
92 600468 585862 0 1311 T17 00:00:00 0:00:00  0:00:00 N/A No No
93 602068 586784 0 1124 75 00:25:48 12:00:00  3:53:30 N/A No No
94 602665 586822 Planning Permission 533 T5 01:03:36 121:42:00 39:28:05 5 Yes Yes
for dwelling
95 602717 586621 Planning Permission 580 T5 00:31:48 26:00:00  8:25:55 11 Yes Yes
for dwelling
100 598862 587310 PP 195914 728 0 00:37:48 57:06:00 18:31:04 14, 16 Yes Yes
101 598862 587357 PP 214825 729 0 00:37:48 62:18:00 20:12:15 14, 16 Yes Yes
102 598638 588151 PP 059256 730 0 00:37:48 35:18:00 11:26:53 13 Yes Yes
103 600658 586499 PP 184499 768 0 00:00:00 0:00:00 0:00:00 N/A No No
104 600573 589079 PP 0949 1024 0 00:28:48 23:00:00 7:27:32 N/A No No
105 599107 586351 PP 184499 1082 0 00:00:00 0:00:00 0:00:00 N/A No No
106 598862 586486 PP 205092 1107 0 00:00:00 0:00:00 0:00:00 N/A No No
107 605407 586110 PP 06143 1143 0 00:00:00 0:00:00 0:00:00 N/A No No
108 598986 586238 PP 186951 1239 0 00:00:00 0:00:00 0:00:00 N/A No No
109 600445 585900 PP 085349 1270 0 00:00:00 0:00:00 0:00:00 N/A No No
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Technical Note — Proposed Turbine T5 Relocation

Site: Proposed Lyrenacarriga Windfarm, Co. Waterford/Co. Cork
Client: MKO

Date of Site Visit: 12th August 2022

Note Date: 3rd October 2022

Topic: Proposed Turbine T5 Relocation Assessment

Author: David Broderick (HES)

1.1. INTRODUCTION

Hydro-Environmental Services (HES) were commissioned by MKO to carry out an assessment of
the proposed relocation of furbine T5 at the Lyrenacarriga Windfarm site, Co. Waterford/Co.
Cork with regard to potential effects on the receiving Land, Soils/Geology and Water
environments.

The proposed new T5 location is situated approximately 170m northeast of the previously
proposed location which was assessed in the 2021 EIAR as part of a 17 no. turbine layout.

The proposed new T5 location will require 189m of additional access road. The turbine
hardstand area/footprint will not change.

1.2. APPROACH

HES applied the same baseline assessment and impact assessment approach as carried out
in Chapter 9 (Land, Soils and Geology) and Chapter 10 (Hydrology/hydrogeology) of the 2021
EIAR.

A site walkover/inspection of the proposed new T5 location was carried out by David Broderick
(HES) on 12t August 2022 with the purpose of assessing location suitability, baseline
environment along with any additional hydrological constraints and potential impact
pathways to those identified in the 2021 EIAR.

1.3. ASSESSMENT OUTCOME

The baseline environment of the proposed new T5 location and access road is the same as
that documented in the 2021 EIAR.

The proposed new T5 location and access road setting is the same as the previously proposed
location (i.e. forestry which is underlain by mineral subsoils — sandstone fills).

No additional hydrological constraints or potential impact pathways were identified.

The previously mapped hydrological constraints in the area of the previously proposed and
new T5 location are shown in Figure A below. The turbine foundation/base is located outside
the 75m watercourse buffer zone.

Albeit there will be a slight increase in access road length, the proposed new T5 location will
not result in any change of potential effects to those assessed in the 2021 EIAR with regard
Land, Soils/Geology and Water environments.

Increases in runoff volumes due to the proposed relocation of T5 will be imperceptible.



The wind farm drainage plan, which has been revised for the proposed T5 relocation, is
aftached as Appendix | below.

Implementation of the pollution prevention mitigation measures and robust drainage control
measures as detailed in Chapter 9 and Chapter 10 of the EIAR means there will be no change
in residual effects.

Figure A: Hydrological Constraints Mapping at T5 Location
1.4. CONCLUSION

The baseline environment of the proposed new T5 location and access road is the same as
that documented in the 2021 EIAR.

The proposed relocation of T5 will require approximately 189m of additional access road.
However, in the content of the overall development footprint, this small increase in access
road length will have no potential to result in any significant additional effects.

We have considered the potential effects of the new location in respect of the following
environmental impact aspects:

Sail, subsoil, bedrock excavation volumes;

Tree feling and water quality/hydrological effects;

Earthworks and surface water quality effects;

Oils/fuels/cements and surface water/groundwater quality effects;
Groundwater level and hydrogeological effects; and,

Land, soils and geological cumulative effects; and,

Hydrological and Hydrogeological cumulative effects.



The proposed relocation of turbine T5 will not result in any new effects or changes in effect
magnifude to those assessed in Chapter 9 and Chapter 10 of the submitted 2021 EIAR.



Appendix |

Revised Drainage Plan



POLLUTION PREVENTION NOTES:
.

SITE MANAGEMENT PROPOSALS ARE INTENDED TO ENSURE PROTECTION
AGAINST SURFACE WATER AND GROUNDWATER POLLUTION, SILTATION AND
EROSION.

2. SUITABLE DRAINAGE CONTROL MEASURES SHOULD BE IN PLACE AT ALL TIMES
TO PREVENT CONVEYANCE OF SIGNIFICANT VOLUMES OF SILT TO OFF SITE
RECEIVING WATERCOURSES.

3. SILTY WATER CAN ARISE FROM DEWATERING EXCAVATIONS, EROSION OF
EXPOSED/DISTURBED GROUND, TEMPORARY STOCKPILES, PLANT AND WHEEL
WASH, SITE ROADS/TRACKS, AND DISTURBANCE OF EXISTING FIELD DRAINS
AND DITCHES.

DISCHARGES

L. WATER CONTAINING SILT WILL NOT BE PUMPED DIRECTLY TO ANY NATURAL
WATERCOURSE. ALL DISCHARGES TO BE MADE OVER OPEN GROUND OR INTO
EXISTING FIELD DRAIN WITH SILT TRAP AT A MINIMUM OF 20M FROM
NEAREST WATERCOURSE UNLESS OTHERWISE STATED.

5. NO EXCAVATED MATERIAL IS TO BE STORED WITHIN ANY SURFACE WATER
BUFFER ZONE.

6. PUMPED WATER WILL BE DIRECTED INTO TRACK SIDE DITCHES AND TREATED
IN SETTLEMENT PONDS AND VEGETATION SWALES PRIOR TO OVERLAND
DISCHARGE.

7. PUMPING OF CLEAN WATER FROM EXCAVATIONS / OR OVER-PUMPING IN
DRAINS/DITCHES/STREAMS WILL BE COMPLETED IN A MANNER THAT DOES
NOT CAUSE SCOUR OR EROSION AT THE POINT OF RELEASE/DISCHARGE. THIS
WILL BE DONE BY REDUCING THE FLOW VELOCITIES OR BY USE OF SPLASH
PLATES, AND OTHER SIMILAR DISCHARGE CONTROLS.

8. VEGETATION WILL NOT BE STRIPPED FROM EXISTING DRAINS/DITCHES
UNLESS ABSOLUTELY NECESSARY.

EXCAVATIONS

9. WHERE DEEP EXCAVATIONS ARE PROPOSED CUT-OFF DRAINS WILL BE USE TO
REDUCE THE AMOUNT OF SURFACE WATER ENTERING THE EXCAVATION. THIS
WILL BE THE CASE AROUND TURBINE BASE EXCAVATIONS.

EXPOSED GROUND & STOCKPILES
10. THE AMOUNT OF EXPOSED GROUND AND TEMPORARY STOCKPILES OPEN AT
ANY ONE TIME WILL BE MINIMISED, AS FAR AS PRACTICABLE.

SITE TRACKS

II.  USE OF TRACK SIDE SWALES WITH CHECK DAMS, AND/OR FILTRATION CHECK
DAMS WILL REDUCE SILT IN RUNOFF WATER AS REQUIRED.

2. CHECK DAMS TO BE INSPECTED AND CLEANED REGULARLY.

REFUELING

3. REFUELLING OF MOBILE PLANT WILL BE COMPLETED IN DESIGNATED
REFUELING AREAS ONLY, PREFERABLY ON AN IMPERMEABLE SURFACE AND
AWAY FROM FIELD DRAINS / DITCHES AND WATERCOURSES / WATERBODIES.

|4. SPILL KITS AND DRIP TRAYS WILL BE AVAILABLE ON SITE FOR USE AS
REQUIRED.

CONCRETE

5. CARE WILL BE TAKEN WHEN COMPLETING CONCRETE WORKS ON SITE TO
ENSURE NO DISCHARGES OCCUR.

|6. CONCRETE WASH WATER, AND WASTE CONCRETE WILL BE MANAGED
APPROPRIATELY ON SITE.

IF WATER POLLUTION IS IDENTIFIED THE FOLLOWING
STEPS WOULD BE ADHERED TO:

STOP - WORK IN THE IMMEDIATE AREA SHOULD BE STOPPED AND THE SOURCE
OF THE POLLUTION IDENTIFIED.

CONTAIN - THE SOURCE OF THE POLLUTION SHOULD BE BUNDED USING A
SUITABLE METHOD. NATURAL WATERCOURSES SHOULD BE TEMPORARILY DIVERTED
AROUND THE SOURCE OF POLLUTION.

NOTIFY - THE RELEVANT AUTHORITIES (SITE MANAGER / FISHERIES / NPWS
/ LOCAL AUTHORITY ETC.) SHOULD BE NOTIFIED IMMEDIATELY TO ENSURE THAT
MEASURES CAN BE IMPLEMENTED DOWNSTREAM TO PROTECT FISHERIES AND OTHER
SENSITIVE AREAS.

DRAINAGE NOTES:

I ROADWAY SURFACING DESIGN AND CONSTRUCTION TO ENGINEER'S
SPECIFICATION (I.E. BY OTHERS).

2. SPARE STRAW BALES/SILT FENCING/ OR SIMILAR, TO BE STORED ON
SITE. THE LEVEL OF SILT IN RUNOFF DURING CONSTRUCTION IS TO BE
MONITORED VISUALLY AND EXCESSIVE SILT LEVELS IN ANY AREA TO BE
TEMPORARILY MANAGED BY PLACING SILT FENCES, STRAW BALES / OR
SIMILAR OR ADDITIONAL CHECK DAMS AT THE PROBLEM AREAS. MOBILE
SILTBUSTER SYSTEM TO BE AVAILABLE ON-SITE FOR USE AS REQUIRED ALSO.
3. SUDS SYSTEM TO BE CONSTRUCTED PRIOR TO, OR AT THE SAME TIME
AS THE ACCESS TRACKS. INTERIM MEASURES SUCH AS THE PLACEMENT OF
STRAW BALES/SILT FENCING/OR SIMILAR APPROVED METHOD OR ADDITIONAL
CHECK DAMS AND SILT FENCES TO BE EMPLOYED IN ALL INSTANCES WHERE
WORK CARRIED OUT TO CONSTRUCT THE ACCESS TRACKS IS LIKELY TO CAUSE
ADVERSE ENVIRONMENTAL EFFECTS THROUGH INCREASED SILT LOADINGS
BEING GENERATED DURING THE CONSTRUCTION PHASE.

L. SUITABLE PREVENTION MEASURES SHOULD BE IN PLACE AT ALL TIMES
TO PREVENT THE CONVEYANCE OF SIGNIFICANT VOLUMES OF SILT TO
RECEIVING WATERCOURSES. SEE NOTES ON POLLUTION PREVENTION.

5. INTERCEPTOR SWALES / DITCHES TO BE USED TO COLLECT UPSTREAM
SURFACE WATER FLOWS. REGULAR CROSS DRAINS / DISCHARGE TO FIELD
DITCHES/DRAINS WILL BE REQUIRED TO TRANSFER / DISCHARGE SURFACE
WATER IN INTERCEPTOR DRAINS TO SUITABLE FIELD DRAIN OUTFALL POINTS.
6. DRAINAGE SWALES / DITCHES TO BE EXCAVATED ADJACENT TO THE
ACCESS TRACKS. REGULAR CROSS DRAINS TO BE LOCATED ALONG ACCESS
TRACKS TO PREVENT EXCESSIVE VOLUMES OF WATER COLLECTING IN THE
SWALES / DITCHES. LOCATIONS OF CROSS DRAINS TO BE AGREED WITH THE
ENGINEER ON SITE. SURFACE WATER WILL NOT BE ALLOWED TO DISCHARGE
DIRECTLY INTO EXISTING WATERCOURSES.

7. WHERE POSSIBLE, A BUFFER ZONE OF >20M TO ANY EXISTING
WATERCOURSE WILL BE REQUIRED WHERE OVER LAND DISCHARGES ARE
PROPOSED FROM ACCESS TRACK SWALES / DITCHES.

8. BATTERS OF ALL PROPOSED SWALES / DITCHES TO HAVE A SLOPE OF
BETWEEN | : I.5 TO | : 2 DEPENDING UPON DEPTH OF SWALE/DITCH AND WILL
BE LEFT AS CUT TO RE-VEGETATE WITH LOCAL SPECIES.

9. TRACK SIDE SWALES / DITCHES TO BE SHALLOW WITH MODERATE
GRADIENTS TO PREVENT SCOURING. IN STEEP AREAS CHECK DAMS SHOULD BE
INSTALLED TO REDUCE FLOW VELOCITIES AND PROVIDE SOURCE CONTROL OF
SILT CONTAINMENT. WHERE NECESSARY THESE HAVE BEEN DESIGNATED IN
CONJUNCTION WITH SETTLEMENT PONDS AND SILT TRAPS, PRIOR TO
DISCHARGE.

10. SETTLEMENT PONDS TO BE CONSTRUCTED FOR SILT REMOVAL AT
TURBINE BASES AND HARD STAND AREAS. POND SIZES DEPENDS ON
CATCHMENT AREA SERVED. SAMPLE POND SIZES SHOWN ON DRAWING D50I.
. STRAW BALES / OR SIMILAR AND SILT FENCES TO BE USED ALSO
AROUND SPOIL HEAPS TO MITIGATE SILT RUNOFF. SILT FENCES MAY BE
REMOVED WHEN SUITABLE VEGETATION COVER IS ESTABLISHED.

2. SILT FENCES TO BE PROVIDE ALONG EDGE OF EXISTING WATERCOURSE
WHERE WORKS COMES WITHIN <I5M OF EDGE OF ANY DITCH / EPHEMERAL
CHANNELS.

13. SLOPES OF THE SWALES / DITCHES TO BE VEGETATED OR PROTECTED
FROM EROSION UNTIL VEGETATION HAS BEEN ESTABLISHED. STRIPPED
VEGETATIVE LAYER (SOIL 'SOD' OR 'SCRAW') FROM EXCAVATIONS TO BE
STORED LOCALLY AND USED TO LINE SLOPES AND BASE OF SWALES /
DITCHES OR LONGITUDINAL MOUNDS OF VEGETATION SWALES AT FIELD DRAIN
DISCHARGE POINTS.

I4. AREAS STRIPPED OF VEGETATION SHOULD BE KEPT TO A MINIMUM.

5. CLEAN STONE FLOW CONTROL CHECK DAMS TO BE MADE OF LOCALLY
WON / GEOLOGICALLY SIMILAR WELL GRADED STONE. AGGREGATE SIZE FOR
STONE CHECK DAMS TO BE TYPICALLY 20- 40OMM CLEAN STONE. ON SLOPING
SECTIONS OF THE ACCESS TRACKS, 40OMM CHECK DAMS TO BE PROTECTED
FROM WASHING AWAY THROUGH THE PLACEMENT OF |0OM STONE ON THE
DOWNHILL FACE OF THE CHECK DAM AND BY WRAPPING IN GEOTEXTILE.

6. BUILD UP OF SILT LEVELS AT CHECK DAMS TO BE REMOVED AND
DISPOSED OF APPROPRIATELY. SILT LEVELS AT CHECK DAMS TO BE VISUALLY
INSPECTED AS PART OF AN ONGOING DRAINAGE MAINTENANCE PROGRAMME
DURING THE CONSTRUCTION PHASE. WHERE CHECK DAMS BECOME CLOGGED
WITH SILT OR VEGETATION, STONE CHECK DAM TO BE REMOVED AND
REPLACED SUBSEQUENT TO THE REMOVAL OF SILT.

17. SPACING AND FREQUENCY OF CHECK DAMS WILL BE DEPENDENT UPON
LONGITUDINAL GRADIENT OF SWALE.

18. LOCATION OF FILTRATION CHECK DAMS (IF REQUIRED) TO BE AGREED
ON SITE WITH ENGINEER. SETTLEMENT PONDS TO BE CONSTRUCTED IN A
MANNER WHERE THEY MAY BE EASILY INFILLED AT A LATER DATE (POST
COMPLETION OF THE TURBINE BASE AND HARDSTAND CONSTRUCTION). ONLY
SUITABLE MATERIALS EXCAVATED FROM THE POND TO BE USED TO FORM
PART OF THE EMBANKMENT AROUND THE POND.

19. OIL FUEL SHOULD BE STORED WITHIN BUNDED CONTAINMENT
STRUCTURES.

20.  SILT BAGS WILL BE USED ON SITE AT FIELD DRAIN DISCHARGE
LOCATIONS, AS NECESSARY.
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|) INTERCEPTOR DRAINS, VEE-DRAINS, OVERSIZED
SWALES/COLLECTOR DRAINS
2) EROSION AND VELOCITY CONTROL MEASURES SUCH AS:
A) SAND BAGS
B) OYSTER BAGS FILLED WITH GRAVEL
C) FILTER FABRICS
D) STRAW BALES
E) FLOW LIMITERS
F) WEIRS OR BAFFLES
G) AND/OR OTHER SIMILAR/EQUIVALENT OR
APPROPRIATE SYSTEMS.
3) SILT FENCES, FILTER FABRICS
L) IN STREAM SEDIMATS
5) COLLECTION SUMPS, TEMPORARY SUMPS, PUMPING
SYSTEMS
5) ATTENUATION LAGOONS
6) SEDIMENT TRAPS, STILLING / SETTLEMENT PONDS
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