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1.0 introduction

The purpose of this document is to outline and explain the construction technigues and methodologies which
will be implemented during construction of the Inchamore Wind Farm 38kV grid connection to the existing
Ballyvouskil 220kV substation. The grid connection will consist entirely of underground cabling (UGC) with the
majority of the UGC to be installed within internal forestry road networks.

The UGC works will consist of the installation of 4 No. ducts in an excavated trench to accommodate 3 No.
power cables and 1 No. fibre communications cable to allow communications between the Inchamore Wind
Farm Substation and Ballyvouskil 220kV substation.

This document is intended to be used as an aid to understand the methodologies to be employed during
construction and should be read in conjunction with all other specialist reports which accompany the planning
application. In addition, this document is in outline form only and will be revised and updated prior to the
commencement of any construction activities, detailed Method Statements will be prepared in respect of each
aspect of the development.

2.0 38kV Underground Cable Route

The UGC route is approximately 19.872km in length and traverse in an east to south easterly direction from
the existing Ballyvouskil 220kV substation to the inchamore Wind Farm substation location utilising public local
road networks, existing access tracks and private forestry access tracks.

The cable location will take into consideration Cork County Council, Kerry County Council and all other relevant
stakeholders’ requirements. [nstallation of the cable will consider ali environmental protection measures

forming part of the planning application for the development at inchamore wind farm and accompanying
technical reports.

Figure 1 outiines the UGC route, with the total length of each road type detailed in Table 1.

Figure 1 - Grid Connection Route Layout Plon
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Wind Farm Site/Forestry Roads D | : ESB Access Track

18.8km 1km

Table 1: inchamore Wind Farm to Ballyvouskil 220kV Substation — UGC Route Location Summary

Table 2 separates the UGC route into a number of sections and describes the specific construction
requirements of each individual section along with assessment of access routes to the work areas.

from Ballyvouskil 220kV substation compound, the UGC departs the substation on the north

western boundary, converging onto a permanent access track to be constructed as part of this

development within agricultural lands and traverses on an upward trajectory for approximately
850m prior to entering into forested plantations propertied by Coillte.

The UGC will establish a route for the majority within existing forestry access tracks and will
traverse adjacent to existing ESB utility infrastructure that reside within these forestry tracks. The
UGC remains within these tracks for the majority of the grid connection route, carrying for an
approximate length of 15.7km whilst sporadically crossing between Cork county and Kerry county
boundaries through denoted towniands Cummeenabuddogue, Clydaroe, Knocknagowen,
Glashacormick across this plantation coverage. Subsequent to crossing through the forestry
properties, the UGC will leave the forestry access track on the south westerly side within the
townland of Cummeenavrick, Co. Kerry and converges onto first, a section of redundant regional
roadway, adjacent to the N22 National carriageway prior to accessing consented third-party
property {KY30186F). The UGC will traverse this parcel within a permanent access road to be
constructed as part of this development. This access road entails a 4m wide track with load bearing
capacity of 10 tonne to allow for Horizontal Directional Drilling (HDD) activities commence to drill
beneath approximately 70m of the N22 carriageway with the remainder of the drill shot equating
to approximately 580m.

Features

Section 1 contains 15 No. joint bays.

Joint bays will be located below ground and finished/reinstated as per Forestry Road Manual
(Guidelines for the design, construction and management of forest road) and as per private landowner
reinstatement requirements.

Joint bays will have associated communication chambers which will have a surface access hatch
which will match existing ground levels.

Section Description {
Section 1 UGC from Ballyvouskil 220kV substation to N22 Road HDD Crossing {Chainage 17150m)
uGcC The underground cable route initially begins within the towntand of Caherdowney, Co. Cork where
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s Joint Bay 01 (JB-01) will be located within a permanent access track 3t Chotrege= 1100m

¢ Joint Bay 02 {JB-02) will be located south west of JB-01 positioning the joint bay within a
widened verge to the existing forestry track. [Chainage — 2150m]

e Joint Bay 03 {(IB-03} will be located south west of JB-02 positioning the joint bay within a
widened verge to the existing forestry track. [Chainage — 3250m]

e Joint Bay 04 {JB-04} will be located south west of JB-03 positioning the joint bay within a
widened verge to the existing forestry track {Chainage — 4350m]

e Joint Bay 05 (JB-05) will be located south west of JB-04 positioning the joint bay within a
widened verge to the existing forestry track [Chainage — 5400m]

« Joint Bay 06 {JB-06) will be located north west of JB-05 positioning the joint bay within a
widened verge to the existing forestry track. [Chainage — 6500m]

s Joint Bay 07 (JB-07) will be located south west of JB-06 positioning the joint bay at receptor
location for the HDD activities required to cross stream 1. [Chainage — 7550m]

¢ Joint Bay 08 (JB-08) will be located north west of JB-07 positioning the joint bay within a

( widened verge to the existing forestry track. f{Chainage — 8650m]

¢ Joint Bay 09 (JB-09) will be located north west of JB-08 positioning the joint bay within a
widened verge to the existing forestry track. [Chainage — 9800m]

e Joint Bay 10 (IB-10} will be located west of JB-09 positioning the joint bay within a widened
verge to the existing forestry track. fChainoge —10800m]

s Joint Bay 11 {IB-11) will be located west of JB-10 positioning the joint bay within a widened
verge to the existing forestry track. [Chainage — 11950m]

e Joint Bay 12 (JB-12) will be located west of JB-11 positioning the joint bay within a widened
verge to the existing forestry track. [Chainage — 13150m]

* Joint Bay 13 (JB-13) will be located south of JB-12 positioning the joint bay within a widened
verge to the existing forestry track. {Chainage — 14250m]

e Joint Bay 14 (JB-14) will be located north west of JB-13 positioning the joint bay within a
widened verge to the existing forestry track, {Chainage — 15400m]

s Joint Bay 15 (JB-15) will be located south west of JB-14, within a new permanent access road

) to be constructed to allow HDD activities on the eastern side of the N22 [Chainage — 16000m]

{ e loint Bay 16 (IB-16) will be located south west of JB-15 positioning the joint bay within a

widened verge to the existing forestry track. [Chainage — 17150m]

Section 1 has 3 No. watercourse crossings:

e Stream 1 has been surveyed with the result of insufficient clearance existing within this
structure. To cross this stream, it will be required to utilise a Horizontat Directional Drill within

the existing forestry track to cross beneath with a satisfactory clearance to the waterway.
[Chainage 5200m]

o Stream 2 has been surveyed with the result of insufficient clearance existing within this
structure. To cross this culvert, it will be required to utilise a Horizontal Directional Drill within
the existing forestry track to cross beneath with a satisfactory clearance to the waterway.
[Chainage 8200m]

e Stream 3 has been surveyed with the result of insufficient clearance existing within this
structure. To cross this culvert, it will be required to utilise a Horizontal Directional Drill within
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the existing forestry track to cross beneath with a satisfactory clearance to the waterway.
[Chainage 9750m]

Section 1 will require 6 No. service crossings:
Existing ESBN infrastructure will be encountered and the crossing schedules will be prepared at
detailed design to identify under or over methods to cross these existing buried services.

Section 1 has 107 No. culvert crossings:
See section 8 of this report for Culvert crossing methods and drawings 05934-DR-217-P1 & 05934-
DR-218-P1 for further detaiis.

Section 2

gicle

N22 Road HDD Crossing to Inchamore Windfarm site location {Chainage 19850m)

The receptor pit from the drill shot will be located, again within Folio KY30186F on the opposite
side of the N22 carriageway within the townland of Derryreag. From here the UGC route travels
south within an existing forestrytrack through lands propertied by Coillte for approx. 1500m.

The UGC will establish the remainder of the route within the designation of county Cork, traveling
through the townland of Derreenaling and Inchamore, mainly southwest for a further approx.
1200m where the UGC route enters into the proposed onsite 38kV substation for inchamore Wind
Farm.

Features

Section 2 contains 2 No. joint bays. Joint bays will be located below ground and finished/reinstated
as per Forestry Road Manual {Guidelines for the design, construction and management of forest road),
finished/reinstated to the required roads specification and reinstated to landowner preference
where applicable.

Joint bays will have associated communication chambers which will have a surface access hatch
which will match existing ground levels.

e Joint Bay 17 {JB-17} will be located south of JB-16 positioning the joint bay within a widened
verge to the existing forestry track. {Chainage — 18250m]
¢ Joint Bay 18 (JB-18) will be located south of JB-17, within consented third-party lands [Chainage

—19400m]
Section 2 has 6 No. culvert crossings:

See section 8 of this report for Culvert crossing methods and drawings 05934-DR-217-P1 & 05934-
DR-218-P1 for further details.

+
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3.0 Access Routes to Work Area

KERRYC QU&G\\’
The majority of the underground cable route will be installed within existing forestry “networks

and therefore will be accessed via the existing road network. Where the cable route is located on private lands,
contractor(s) will be required to utilise the local public road network inthe vicinity of the work area and from
there utilise private access tracks, where appropriate.

A detailed Traffic Management Plan has been prepared as part of the EIAR {Environmental Impact Assessment
Report}. Some work areas will require a road closure where it is not possible to safely implement a Stop/Go
system. Where road closures are necessary, a suitable diversion will be implemented using appropriate
signage, following consultation with Cork County Council

Careful and considered local consultation will be carried out, to minimise the amount of disturbance caused
during works. Prior to the commencement of construction, the contractor will assess all access routes and
determine any additional access requirements which will be incorporated as part of the method statement.
All plant and equipment employed during the works (e.g. diggers, tracked machines, footwear etc.) will be

inspected prior to arrival on site and on leaving site and cleaned where necessary to prevent the spread of
invasive aguatic / riparian species.

4.0 Traffic Management

Traffic management and road signage will be in accordance with the Department of Transport: Traffic Signs
Manual - Chapter 8: Temporary Traffic Measures and Signs for Road Works and in agreement with both Cork
County Council and Kerry County Council. All work on public roads will be subject to the approval of a road
opening license application by both Cork County Council and Kerry County Council. The contractor will submit
the traffic management plan for inclusion as part of the road opening applications. Where road widths atlow,
the UGC installation works will allow for one side of the road to be open to traffic at alt times by means of a
‘Stop/Go’ type traffic management system, where a minimum 2.5m roadway will be maintained at all times.

Where it is not possible to implement a ‘Stop/Go’ system a full road closure will be required. Temporary traffic
signals will be implemented to allow road users safely pass through the works area by channelling them onto
the open side of the road. Typically, the UGC will be installed in 150m sections, and no more than 100m will
be excavated without the majority of the previcus section being reinstated. Where the construction requires
the crossing of a road, works on one carriageway will be completed before the second carriageway is opened,
to maintain traffic flows.

All construction vehicles will be parked within the works area so as not to cause additional obstruction or
inconvenience to road users or residents. The traffic signals will be in place prior to the works commencing
and will remain in place unti} after the works are completed. The public road will be checked regularly and
maintained free of mud and debris. Road sweeping wilt be carried out as appropriate to ensure construction
traffic does not adversely affect the local road condition.

Inthe event of emergency; steel plates, which will be available on site, can be put in place across the excavation
to allow traffic to flow on both sides of the road. All traffic management measures will comply with those
outlined within the accompanying EIAR (Environmental Impact Assessment Report) and will be incorporated
into a detailed Traffic Management Plan to be prepared, in consultation with both Cork County Council and
Kerry County Council, prior to the commencement of UGC construction.
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5.0Road Opening Licence

The UG grid connection works will require a road opening licence under Section 254 of the Planning and
Development Act 2000-2015 from both Cork County Council and Kerry County Council. A Traffic Management
Plan (TMP)} will be agreed with both Cork County Council and Kerry County Council prior to the commencement:
of the development. The TMP will outline the location of traffic management signage, together with the
location of any necessary road closures and the routing of appropriate diversions. Where diversions are
required, these will be agreed with both Cork County Council and Kerry County Council in advance of the
preparation of the Traffic Management Plan (TMP}.

6.0 UGC Construction Methodology

The UGC will consist of 3 No. 110mm diameter HDPE power cable ducts and 1 No. 110mm diameter HDPE
communications duct to be instailed in an excavated trench, typically 600mm wide by 1,220mm deep, with
variations on this design to adapt to bridge crossings, service crossings and watercourse. crossings, etc. The
power cable ducts will accommodate 1 No. power cables per duct. The communications duct will
accommodate a fibre cable to allow communications between the inchamore Wind Farm substation and
Ballyvouskil 220kV substation. The ducts will be installed, the trench reinstated in accordance with the Forestry
Road Manual {Guidelines for the design, construction and management of forest road), private third-party
landowners and both Cork, Kerry County Council specifications. Once all are satisfied, then the electrical
cabling/fibre cable is pulled through the installed ducts in approximately 1000/1200m sections. Construction
method statements and templates will be implemented to ensure that the UGC s installed in accordance with
the correct requirements, materials, and specifications of ESBN and EirGrid.

.1 Trenching Methodology
The following section outlines the methodology to be followed during trenching works:-

s The Contractor, and their appointed Site Manager, will prepare a targeted Method Statement concisely
outlining the construction methodology and incorporating all mitigation and control measures included
within the EIAR and as required by planning conditions where relevant;

¢ All existing underground services along the UGC route shall be confirmed prior to the commencement of
construction works;

s At watercourse crossings, the contractor will be required to adhere to the environmental control measures
outlined within the EIAR, the detailed Construction Environmental Management Plan (CEMP) and best
practice construction methodologies;

¢ Where the cable route intersects with culverts, the culvert will remain in place (where possible} and the
ducting will be installed either above or below the culvert to provide minimum separation distances in
accordance with ESB and irish Water specifications;

» Traffic management measures will be implemented in accordance with those included in the EIAR, and a
detailed Traffic Management Plan will be prepared and agreed with both Cork, Kerry County Councils;

e Excavated material will be temporarily stockpiled onsite for re-use during reinstatement. Stockpiles will be
restricted to less than 2m in height. Stockpiles will be located a minimum of 50m from surface water
features and all stockpiling locations will be subject to approval by the Site Manager and Project Ecological
Clerk of Works (ECoW);

¢ Excavated material shall be employed to backfill the trench where appropriate and any surplus material will
be transported to the on-site borrow pit;
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Any earthen (sod) banks to be excavated will be carefully opened with the su aceﬁqd%h%né@t@@dﬁ ‘fr
separately and maintained for use during reinstatement;

Where required, grass will be reinstated by either seeding or by replacing with grass t
No more than a 100m section of trench will be opened at any one time. The second 100m wi
excavated once the majority of reinstatement has been completed on the first;

The excavation, installation and reinstatement process will take on average of 1 no. day to complete a 100m
section;

~
J

Where the cable is being installed in a roadway, temporary reinstatement may be provided to allow larger
sections of road to be permanently reinstated together;

Following the installation of ducting, pulling the cable will take approximately 1 no. day between each joint
bay, with the jointing of cables taking approximately 1 week per joint bay location.

Figure 2 - Typical 38kV Underground Duct Instaliation

6.2 Ducting Installation Methodology

For the trenching and ducting works the following step by step methodology will apply:

1. Grade, smooth and trim trench floor when the required 1220mm depth and 600mm width have been
obtained.

2. Place bedding layer of Cement Bound Granular Mixture B (CBGM B} material in accordance with the
specification and compact it so that the compacted thickness is as per the drawings.

3. Lay the bottom row of ducts in trefoil formation as detailed on the design drawings. Use spacers as
appropriate to establish horizontal duct spacing. Fit a secure cap / bung to the end of each duct run to
prevent the ingress of dirt or water.

4. Carefully surround and cover ducts with CBGM B in accordance with the design drawings and
specifications and thoroughly compact without damaging ducts.

5. Place cable protection strips on compacted CBGM B directly over the ducts.

6. Lay the top row of ducts onto the freshly compacted CBGM B including the cable protection strips above
the bottom row of ducts. Place a secure cap at the end of each duct to prevent the ingress of dirt or water.
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7. Carefully surround and cover ducts with CBGM B material in accordance with the drawings and thoroughly
compact without damaging ducts,

8. Place red cable protection strip on top of compacted CBGM B over each set of ducts as shown on the
drawings.

9. Place and thoroughly compact CBGM B material or Clause 804 backfill or soil backfill as specified and place
warning tape at the depth shown on the drawings.

10.For concrete and asphalt/bitmac road sections, carry out immediate permanent reinstatement in
accordance with the specification and to the approval of the local authority and/or private landowners,
unless otherwise agreed with local authorities (Figure 3).

11.For unsurfaced/grass sections, backfill with suitable excavated material to ground level leaving at least
100 mm topsoil or match existing level at the top to allow for seeding or replace turves as per the
specification of the local authority or landowner (Figure 4).

12.Clean and test the ducts in accordance with the specification by pulling through a brush and mandrel. -
Install 12 mm polypropylene draw rope in each duct and seal all ducts using robust duct end seals fitted ‘
with rope attachment eyes in preparation for cable installation at a later date. All the works should be
witnessed by ESBN Clerk of Warks (CoW) as required.
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Figure 4 - Typical Trench in Forestry Road Section

6.2.1 UGC Installation on Public Road

Where the ducting is installed within public road carriages and where applicable the trench will be installed in
the non-trafficked strip between the wheel marks on the road. The cable will be micro-sited based on the
presence of exiting utilities and the nature of the road and the adjoining terrain. It is preferable to excavate a
trench within the middle of the lane, or the middle of the rcadway to reduce load on the cable.

6.2.2 UGC Installation on Tracks

The majority of the 38kV route is located within existing forestry access tracks. The location where the cable
is laid will depend on several factors such as; width of track, bends along the track and crossings. Where the
track needs to be widened, stone will be brought in to build up the area to the same level of the track. The
excess material from the track will be used elsewhere on reinstatement works.

6.3 Marker posts

Surface cable markers will be placed along the route where cable depth is unavoidably shallow, due to
constraints such as existing services, to indicate the precise location of the UGC, These markers will be metaliic
plates in accordance with ESBN and EirGrid standards.

Marker posts will be used on non-roadway routes to delineate the cable route and joint bay positions.
Corrosion proof aluminium triangular danger sign, with 700mm base, and with centred lightring symbol, on
engineering grade fluorescent yellow background shall be installed in adequately sized concrete foundations.
Marker post shall also be placed in the event that burial depth is not to standard. Siting of marker posts to be
dictated by ESBN as part of the detailed design process (Figure 5).
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Figure 5 - Typical ESB Marker Posts Example

6.4 Managing Excess Material from Trench

Al excavated material will be temporarily stored adjacent to the trench prior to re-use in the trench
reinstatement {where applicable}, Stockpiles will be restricted to less than 2m in height. Where excess material
exists, it may be used in the reinstatement of the borrow pit as part of the Inchamore Wind Farm. Excavated
tar from the public road network will be transported off site by an appropriately authorised waste collector
and disposed of at an appropriately licenced waste facility.

6.5 Storage of Plant and Machinery

All plant, machinery and equipment will be stored on site within the UGC works area or within the temporary
construction compounds to be located within the Inchamore Wind Farm. Oils and fuels will be stored in an
appropriately bunded area within the temporary construction compounds.

6.6 Joint Bays and Associated Chambers

Joints Bays are to be installed approximately every 1000m - 1200m along the UGC route to facilitate the jointing
of 2 No. lengths of UGC. Joint Bays are typically 4.5m x 2.03m x 1.475m pre-cast concrete structures installed
below finished ground level. Joint Bays will be located in the non-whee! bearing strip of roadways, however
given the narrow profile of local roads this may not always be possible.

In association with Joint Bays, Communication Chambers are required at every joint bay location to facilitate
communication links between Inchamore Wind Farm substation and the existing 220kV node at Ballyvouskil.

The precise siting of all Joint Bays and Communication Chambers is subject to approval by ESBN. Marker posts
will be used on non-roadway routes to delineate the duct route and joint bay positions.
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Figure 8 - Typical Section through Communications Chamber
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6.7 Joint Bay Construction and Cable Installation

Before starting construction, the area around the edge of the joint bay which will be used by heavy vehicles
will be surfaced with a terram cover (if required) and stone aggregate to minimise ground damage. Any
roadside drains within the temporary works area will be culverted and check dams made from stone or
sandbags covered with terram will be inseried upstream and downstream of these culverts to intercept any
solids generated during the insertion or which wash out during the works. If the ground slopes from the
working area toward a watercourse or if there is evidence of solids washing off the works area toward nearby
watercourses or drains, a silt fence with straw bales, will be interposed between the works area and the
watercourse.

All excavated material will be stored near the excavations and reused for reinstatement works. Any soil
required for reinstatement that will be temporarily stockpiled on site will be placed at least 15m back from the
nearest watercourse on level ground and will be ringed at the base by silt fencing and be regularly monitored
by a designated competent person for signs of solids escape. In which case an additional line of silt fencing
with straw bales will be added in line with the relevant environmental control measures.

If the joint bay needs to be dewatered, this will be pumped to a percolation area if the soil is not saturated,
otherwise a settlement tank will be used to remove any solids from the dewatering process to comply with
the environmental control measures.

The risk of concrete reaching surface waters is considered very low given that all concrete will be poured into
the pit excavated for the joint bay so that spills will be contained. The basic requirement therefore is that all
pouring operations be constantly supervised to prevent accidental spillages occurring outside the pit.

Temporary storage of cement bound sand (if required} will be on hardstand areas only where there is no direct
drainage to surface waters and where the area has been bunded e.g. using sand-bags and geotextile sheeting
or silt fencing to contain any solids in run-off.

Equipment:

» 2.3 General Operatives
= 1 Excavator Operator
»  360° tracked excavator {13 ton normaly, 22 ton for rock breaker)
= 1 no. tracked dumper or tractor and trailer
Materials:
»  Sand for pipe bedding
= Blinding Concrete where necessary
= Clause 804 Material

= 125mm diameter HDPE ducting’
= Precast Chamber Units / Relevant construction materials for chambers
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7.0 Relocation of Existing Services

In order to facilitate the installation of the underground cable, it may be necessary to relocate existing
underground services within the curtilage of the road such as water mains, telecom networks or existing
cables. In advance of any construction dctivity, the contractor will undertake detailed surveys and scans of the
UGC route to confirm the presence or otherwise of any services, If found to be present, the relevant service
provider will be consulted with in order to determine the requirement for specific excavation or relocation
methods and to schedule a suitable time to carry out works.

8.0 Major Watercourse Crossings

The cabie route will involve 3 No. waterbody crossings. Where the cable route intersects with existing
watercourses, a detailed construction method statement will be prepared by the Contractor prior tc the
commencement of construction and is to be approved by the Local Authority and relevant environmental
agencies.

Crossing existing culverts will be implemented using open trenching with either an undercrossing or an

overcrossing, depending on the depth of the culvert. The cable route will involve 3 No. culvert crossings

locations which will require the mobilisation of HDD. The culvert crossing methods are detailed in Figure 9and
figure 10 below with more detail seen in 05934-DR-217-P1 & 05934-DR-218-P1.
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inland Fisheries ireland have published guidelines relating to construction works along water bodies entitled
‘Requirements for the Protection of Fisheries Habitats during Construction and Development Works at River
Sites”, and these guidelines will be adhered to during the construction of the development.

8.1 Stream 1 - Horizontal Directional Drilling
IThi Coordingtes: 52170504 583153 7

Stream 11is located approx. 174m east of JBO5 crossing over a large stream within a valley. This steam flows in
a northern direction. Horizontal directional drilling (HDD) will be implemented to bore approximately 1500mm
beneath the waterway. This depth is based on locating a suitable clay/silt formation for HDD and the required
depth may increase subject to geotechnical investigations. Drilling will take place from the forestry access track
cafriageway. The methodology for HDD is outlined in Section 9 below. Ref drawing 05934-DR-222,

’JE':crd,nales;é
521705.08, |
/f 2]

Figure 11 - Streain 1 Valley Crossing Figure 12 - Stream 1 Valiey Crossing on 05 Background
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8.2 Stream 2 {Culvert 56 & Culvert 57) - Horizontal Directianal Drilling
T Coordingles, 518278 2, hR3468.4

Stream 2 is located on a forestry access track approx. 580m east of JB09 crossing over a large Stream. This
steam flows in a north direction and into the River Clydagh. This stream also flows into Killarney National Park,
Macgillycuddy's Reeks and Caragh River Catchment SAC {Special Area of Conseérvation).

Horizontal directional drilling (HDD) will be implemented to bore approximately 1500mm beneath the
waterway. This depth is based on locating a suitable clay/siit formation for HDD and the required depth may
increase subject to geotechnical investigations. Drilling will take place from the forestry access track
carriageway. The methodology for HDD is outlined in Section 9 below. Ref drawing 05934-DR-223.

Figure 13 - Stream 2

Co-ardinates]
518279.2,
583469.4

frete

Figure 14 - Stream 2 within Forestry Road an O5f Background
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8.3 Stream 3 (Culvert 59 to 63) - Horizontal Directional Drilling

FTad Coordinates H172802. 58, 5832463

Stream 3 is located on a forestry access track approx. 44m east of JB09 crossing over a large Stream. This steam
flows in a north direction and into the River Clydagh. This stream also flows into Killarney National Park,
Macgillycuddy's Reeks and Caragh River Catchment SAC (Special Area of Conservation).

Horizontal directional drilling (HDD) will be implemented to bore approximately 1500mm heneath the
waterway. This depth is based on locating a suitable clay/silt formation for HDD and the required depth may
increase subject to geotechnical investigations. Drilling will take place from the forestry access track
carriageway. The methodology for HDD is outlined in Section 9 below. Ref drawing 05934-DR-224.

Figure 15 - Stream 3

Figure 16 - Stream 3 within Forestry Road on OS! Background
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9.0 Horizontal Direction Drilling (HDD)

Horizontal Direction Drilling {(HDD) is a method of drilling under obstacles such as bridges,; railways, water
courses, etc. in order to install cable ducts under the obstacle. This method is employed where installing the
ducts using standard installation methods is not possible. The drilling methodology is as follows: -

1.
2.

10,
11.
12,
13,

A works area of circa. 40m? will be fenced on both sides of the river erossing,

The drilling rig and fluid handling units will be located on one side of the bridge and will be stored on
double bunded 0.5mm PVC bunds which will contain any fluid spills and storm water run-off,

Entry and exit pits (m x 1m x 2m) will be excavated using an excavator, the excavated material will be
temporarily stored within the works area and used for reinstatement or disposed of to a licensed
facility.

A 1m x 1m x 2m steel box will be placed in each pit. This box will contain any drilling fluid returns from
the borehole.

The drill bit will be set up by a surveyor, and the driller will push the drill string into the ground and
will steer the bore path under the watercourse.

A surveyor will monitor drilling works to ensure that the modelled stresses and collapse pressures are
not exceeded.

The drifled cuttings will be flushed back by drilling fluid to the steel box in the entry pit.

Once the first pilot hole has been completed a hole-opener or back reamer will be fitted in the exit pit
and will pull a drill pipe back through the bore to the entry side.

Once all bore holes have been completed, a towing assembly will be set up on the drill and this will
pull the ducting into the bore.

The steal boxes will be removed, with the drilling fluid disposed of to a licensed facility.

The diicts will be cleaned and proven.and their installed location surveyed.

The entry and exit pits will be reinstated to the specification of ESBN, EirGrid and Cork County Council.
A transition coupler will be installed at either side of the bridge/ following the horizontal directional
drilling as per ESB and EirGrid requirements, this will join the HDD ducts to the standard ducts.

Sy O

Figure 17 - Typical HDD installation
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10.G Reinstatement of Private Land

Once all construction works are complete, the work areas will be reinstated with excavated soil and either
seeded out with native species, ailowed to vegetate naturally or reinstated with excavated grass turves and
will be restored to their original condition. This work will be carried out in in consultation with the landowner
and in line with any relevant measitres outlined in the planning application, CEMP and planning conditions.

11.0 Best Practice Design and Construction & Environmental Management Methodology

Prior to commencement of construction works the contractor will draw up detailed Method Statements which
will be informed by this Cutline Construction Methodology, environmental protection measures included
within the EIAR, measures within the CEMP, and the guidance documents and best practice measures listed
below. This method statement will be adhered to by the contractors and will be overseen by the Project
Manager, Environmental Manager and ECoW where relevant.

The following documents will contribute to the preparation of the method statements in addition to those
measures below: -

* Inland Fisheries Ireland (2016) Guidelines on Protection of Fisheries during Construction Works in and
Adjacent to Waters. Inland Fisheries lreland, Dublin,

s National Roads Authority (2008} Guidelines for the Crossing of Watercourses during the Construction
of Natiohal Road Schemes. National Roads Authority, Dublin;

o E. Murnane, A. Heap and A. Swain. {2006) Control of water polfution from finear construction projects.
Technical guidance (C648}. CiRIA;

¢ E.Murnane et al., (2006) Control of water pollution from linear construction projects. Site guide (C649).
CIRIA.

s Murphy, D. {2004) Requirements for the Protection of Fisheries Habitat during Construction and
Development Works at River Sites. Eastern Regional Fisheries Board, Dublin;

¢ H. Masters-Williams et al (2001) Control of water polfution from construction sites. Guidance for
consuftants and contractors {C532);

o Enterprise Ireland {unknown). Best Practice Guide (BPGCS005} Oil storage guidelines;

e Law, C. and D'Aleo, S. (2016) Environmental good practice on site pocket book. (C762) 4th edition.
CIRIA;

o CIRIA Environmental Good Practice on Site (fourth edition) {C741) 2015.

The works will be carried out by employing actepted good work practices during construction, and
environmental management measures such as those discussed below. Please note that the following measures
will be supplemented by further specific environmental protection measures that will be included in method
statements prepared for specific tasks during the works and will form part of the detailed CEMP.

s All materials shall be stored at the temporary compound within the Inchamore Wind Farm site and
transported to the works zone immediately prior to construction;

» Where drains and watercourses are crossed with underground cables, the release of sediment will be
prevented through the implementation of best practice construction methodologies.

*  Weather conditions will be considered when planning construction activities to minimise risk of run
off from site;

¢ Provision of 50m exclusion zones and barriers (silt fences) between any excavated material and any
surface water features to prevent sediment washing into the receiving water environment;
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12.0 Implementation of Environmental Protection Measures

All environmental protection measures contained within the EIAR {Environmental Impact AreaRéport} and NIS

If dewatering is required as part of the works e.g. in trenches for underground cabling or in wet areas,
water must be treated prior to discharge;

The contractor shall ensure that silt fences are regularly inspected and maintained during the
construction phase;

if very wet ground must be accessed during the construction process bog mats/aluminium panel tracks
will be used to enable access to these areas by machinery. However, works will be scheduled to
minimise access requirements during winter months;

The contractor shall ensure that ali personnel working on sife are trained in pollution incident control
response. A regular review of weather forecasts of heavy rainfall is required, with the Contractor
required to prepare a contingency plan for before and after such events;

The contractor will carry out visual examinations of local watercourses from the works during the
construction phase to ensure that sediment is not above baseline conditions. In the unlikely event of
water quality concerns, the Environmental Manager and ECoW will be consulted;

Excavations will be left open for minimal periods to avoid acting as a conduit for surface water flows.
Only emergency breakdown maintenance will be carried out on site. Emergency procedures and
spillage kits will be available and construction staff will be familiar with emergency procedures.
Appropriate containment facilities will be provided to ensure that any spills from vehicles are
contained and removed off site. Adequate stocks of absorbent materials, such as sand or commercially
available spill kits shall be available;

Concrete or potential concrete contaminated water run-off will not be allowed to enter any
watercourses. Any pouring of concrete (delivered to site ready mixed} will enly be carried out in dry
weather. Washout of concrete trucks shall be strictly confined to a designated and controlled wash-
out area within the Inchamore Wind Farm site; remote from watercourses, drainage channels and
other surface water features;

Entry by plant equipment, machinery, vehicles and construction personnel into watercourses or wet

drainage ditches shall not be permitted. All routes used for construction traffic shall be protetfed::

against migration of soil or waste water into watercourses; __:{gj?\?{“‘w
Cabins, containers, workshops, plant, materiais storage and storage tanks shall n gggﬁ‘ﬁocated n%
any surface water channels and will be located beyond the 50m hydrological bu o

Fat all timege™
by

(Natura Impact Statement) which accompanies the planning application will be incorporated into the final
CEMP (Construction Environmental Management Plan) and construction method statements prior to the
commencement of development and will be implemented in full during the construction phase. The proposed
UGC grid route does not form part of the wind farm planning application but is being assessed as part of the
EIAR and NIS. The Project Manager and Site Manager will be responsibie for the implementation of measures
following consultation with the Environmental Manager and ECoW where necessary.

(f
%§§

RGLIP
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13.0 Invasive Species Best Practice Measures

Invasive species can be introduced into a location by contaminated plant, machinery, and equipment which
were previously used in locations that contained invasive species. Good site organisation and hygiene
management shall be maintained always on-site, and best practice measures will be implemented, as follows:

o The contractor will prepare an Invasive Species Action Plan to be implemented during construction,
and all personnel wifl be made aware of the requirements contained within;

s Plant and machinery will be inspected upon arrival and departure from the site and cleaned/washed
as necessary to prevent the spread of invasive aguatic/ riparian species such as Japanese knotweed
Fallopia faponica and Himalayan Balsam impatiens glandulifera. A sign off sheet will be maintained by
the contractor to confirm the implementation of measures;

o Site hygiene signage will be erected in relation to the management of non-native invasive material.

14.0 Waste Management

All waste products (general waste, piastic, timber, etc.) arising during the construction phase will be managed
and disposed of in accordance with the provisions of the Waste Management Act 1996 and associated
amendments and reguiations, and a Waste Management Plan wili be prepared by the contractor before the
commencement of construction. All waste material will be disposed of at a fully licensed facility.

15.0 Archaeology

The following are the mitigation measures which will be carried out during construction where required;
= Any specific mitigation measures outlined in the Cultural Heritage Report will be adopted.
= If required a project archaeologist will be appointed to oversee the project.

= pDemarcation of protective buffer zones around cultural heritage sites where there is a potential
for disturbance during the construction phase and inclusion of the same in site induction.
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TECHNICAL NOTE 01

Project: Inchamore WF ~ 38kV Grid Connection Ref: rev-00

Section: Cable Rating Check Job No:  05-934

Date: 11.11.22
Made By: POS Checked By: DB SheetNo: 1 of 9
Instruction
Technical Lead: Ruairi Geary - TLI Group
Date of Writing: 07.11.2022
Scope of Note: Review of the 38kV grid connection cable loading based on the

proposed MEC for the project.
Documents & Data Issued for Review: n/fa

Overview

TLI Group {the Consuitant} were engaged by Future Energy Ireland (“the Client”) on the development of
Inchamore Windfarm in counties Cork and Kerry. The Consultant was engaged to assist the Client in selecting
and preparing a planning application for the 38kV grid connection for Inchamore Windfarm. The Client is
currently working on the development of the windfarm.

The proposed grid connection will be a 38kV UGC from the existing Ballyvouskil 220kV Substation to a new 38kV
substation serving Inchamore Windfarm which will consist of an approximate grid connection length of 19.3km.
This cable rating study was completed to assess the suitability .of the proposed cable size and cable trench
designs for the 38kV UGC grid connection circuit.

The cable ratings which have been completed as part of this study include:

»  Standard Trefoil Trench Design

®  Flat Formation Trench Design

=  HDD Crossings — Direct Buried Trefoil Farmation (Depth 5000mm)
= Parallel Trench Design

Table 1- Cable Study General Parameters

_Cable Study Parameters .~ - . .o i
Cable Size: 1000mm? Al Cable

Nominal Voltage: 3BkV assumed {Range 30kV to 52kV)
Power: Required 39.6 MW

Power Factor! 0.95 assumed {Range 0.85 lag to 0.93 lead)
Avg. Cable Section Length: 1000/1200m {trefoil), 100m (flat)
Cable Trench Design: See Appendix A

Ambient Temp (Soil) 20°C {Summer rating)

Soil Thermal Resistivity 1.2 K-m/W (Summer rating)

Backfill Thermal Resistivity 1 K-m/W {Summer rating)

Cable Screen Bonding: Bonded Both Ends

Power DuctSize: e L0
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Project: Inchamore WF — 38kV Grid Connection Ref: rev-00
Section: Cable Rating Check Jobh No:  05-934
Date: 11.11.22

Made By: POS Checked By: DB SheetNo: 2 of 9

Cable Study Analysis

1000mm? Al Cable - 38kV Standard Trefoil Trench (Depth 950mm) Design:

A cable rating study was completed for a SolidAf 1000mm? AL XLPE {38kV) UGC over a distance of 1km using
the standard trefoil trench design in 110mm ducts as detailed in Appendix A. Using this arrangement, the circuit
is capable of carrying a maximum full load current of 758.4A without exceeding the cables max. insulative
property of 90°C. Therefore, 1000mm? Al XLPE (38kV} UGC when installed using the standard trefoil trench
design is capahle of achieving the required maximum full load {39.6 MW).

P 5 i -
£ & 5

Following Systems are active in the arrangement:

System Object Current max Temp, Lossés
I [a] 8. | 8, (045} 1°C] Wiy s (Wim]
system A SolidAl 1coommz Al XLPE {38kv} 758.4 90.0 | B2.4 (69.8) B77

Figure 1- Cable Rating Model, Standard Trench Design, 1000mm.sq Al
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1000mm? Al Cable - 38kV Flat Formation Trench {Depth 450mm) Design:

A cable rating study was completed for a SolidAl 1000mm? AL XLPE (38kV) over a distance of 100m using the
Flat Formaticn Trench design in 110mm ducts as detailed in Appendix B. Using this arrangement, the circuit is
capable of carrying a maximum full load current of 778A without exceeding the cables max insulative property
of 90°C. Therefore, 1000mm? Al XLPE ({38kV) UGC when installed using the standard trefoil trench design is
capable of achieving the required maximum full load {35.6 MW).

Following systems are active in the arrangement:

System Qbject Current max Temp, Losses
Je [Al By [ 8o (024)§°C) Wiy 5 (Wim)
System A SolidAl 1onomma2 AL XUPE (38kv) 7180 90.0 | B1.3{61.2) 120.0

Figure 2: Cable Study Results - 38kV 1000mm.sq Al Flat Formation {450mm Depth)
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Horizontal Directional Drill - Trefoil Formation {Depth 5000mm}:

A cable rating study was completed for a SolidAl 1000mm? AL XLPE (38kV) over a distance of 200m utilising a
HDD in a trefoil formation, at a depth of 5000m. it should be noted that 180mm or 225mm ducts (SDR = 11) will
be utilised for HDD crossings.

Using this arrangement, the circuit is capable of carrying a maximum full load current of 692.2A without
exceeding the cables max insulative property of 90°C. Therefore, 1000mm? Al XLPE (38kV) UGC when installed
using this HDD trench design is capable of achieving the required maximum full load {39.6 MW).

Following systems are active in the arrangement:

System Object Current max Temp. Losses
1. 1A B {6 (B0} [°C] Wy (W/m]
System A SclidAl 100amma2 AL XLPE {38k 1x 692.2 90.0 | 83.7 {67.0) 85.5

Figure 3: Cable Stidy Results — 38kV 1000mm.sq Al HDD Formation (5000m Depth)
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Inchamore WF 38kV Trefoil paraliel run Bailyvouskill - Garrow 110kV Trefoil Formation (Separation 2000mm
duct to duct) Design:

A cable rating study was completed for the parallel run of an existing 1000mm? Cu XLPE (110kV} UGC in
operation to conduct flow between Garrow GIS to Ballyvouskil Node {System Aj. Running paraile! with {System
B - Buallyvouskil to Inchamore WF 38kV UGC) over a distance of 1000m whilst implementing a trefoil formation
trench arrangement with a separation of 2000mm between duct to edge of duct trenches and supplying a load
without compromising the insulative properties of the selected cable.

The consuitant believes that the use of 1000mm? AL XLPE (38kV) should be sufficient to be installed at 38kV -
110kV parallel intervals to achieve the 178MVA rating for 110kV UGC and the desired MEC of Inchamore WF

(39.6MW). As seen below in Figure 5, System B {Inchamore to Ballyvouskil} will conduct in excess of full load
carrying capacity.

Following systems are active in the arrangement:

System Object Current max Temp. Losses

T 1A B 18 (By,)1°C) Weys [Wim)
System A Solidal wooomma Al XULPE (38kv) 778 90.0 | B3.0 (71.2) 5.6
System &  KKT 1600mmz Al XLPE (1tokV) 935.0 82.9 | 74.1 (65.2) 7.6

Figure 4: Cable Study Results - 38kV 1000mm.sq Al trefoil formation parallel 110kV 1000mm.sp Cu trefoil formation
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Cable Study Results Summary

The Cable Rating Study Checks completed have indicated that it should be possibie to carry the maximum export
capacity of the cable at 39.6MW on a standard 38kV singie circuit 1000mm? Al cable for the majority of the grid
connection without exceeding the proposed recommended maximum conductor temperature of 90°C when
using the proposed trench designs with the exception of the existing cable crossing intervals and HDDs at a depth
greater than 5000mm.

It should be noted that any crossings or parallel runs with other underground cable MV/HV circuits or other
services may result in a derating of the Inchamore Grid Connection Cable, This derating effect will further
decrease the available loading capacity of the cable. Two further existing service routes, both a 38kV UGC circuit
and a 20kV cable route exist within forestry access tracks west of Garrow GIS substation but a derating study
hasn't been concluded on these circuit owing to minimal circuit rating information.

All results at this stage are indicative only, further analysis will be required at the detailed design phase in order
to accurately calculate the final loading on the cables.
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Appendix A - Standard 38kV Trench Trefoil Design (110mm Ducts)
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APPENDIX 2.4:

LIST OF PROJECTS FOR CUMULATIVE ASSESSMENT
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APPENDIX 2.5:

CONSIDERATION OF AFFORESTATION
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Consideration of Afforestation

Statutory Overview

The United Nations Framework Convention on Climate Change, the Kyoto Protocol, the Paris
Agreement and the recent Glasgow Climate Pact have as their ultimate objective the stabilisation of
greenhouse gas concentrations in the atmosphere at a level that will prevent dangerous human
interference with the climate system, in a time frame which allows ecosystems to adapt naturally and
enables sustainable development.

The Forest Service of the Department of Agriculture, Food & the Marine is Ireland’s national forest
authority. It is responsible for national forest policy, the promotion of private forestry, the
administration of the forest consent system and forestry support schemes, forest health and
protection, the control of felling, and the promotion of research in forestry and forest products.

The strategic goal of Ireland's forest policy is: “To develop an internationally competitive and
sustainable forest sector that provides a full range of economic, environmental and social benefits to
society and which accords with the Forest Europe definition of sustainable forest management.”!
Benefits accruing from this policy are an increase in the sustainable production of forest biomass for
use in domestic markets and for renewable energy production, and an increasé in levels of carbon
sequestration contributing towards climate change mitigation.

The level of forest cover in lreland is at 11% which is well below the European average of 38%. National
forest policy has a goal of increasing Ireland’s forest cover to 18% of total land area. Further policies
underpinning this goal are a national afforestation programme of at least 8,000 hectares per annum
and a requirement to replant areas following final harvesting of tree crops (“ciearfeiling”}?. Where
areas are being permanently clearfelled arising from a change in land use {for example, during wind
farm construction), forest policy dictates that these must be replaced by afforestation of an alternative
site on a hectare-per-hectare basis anywhere in the State (see Section 5.3 of the Forest Service Felling
and Reforestation Policy? as shown in Appendix 1 - note only Infrastructure or Construction felling
proposed for this project).

Areas of forestry proposed to be permanently clearfelled for this wind farm are located in upland,
marginal land locations. Some of these areas are of low forest productivity due to the nature of the
environment and will be replaced by alternative afforestation which will bé of higher forest
productivity, corresponiding to the latest afforestation guidelines, thus providing increased carbon
sequestration.

The clearfelling of trees in the State requires a felling licence. The legislative provisions governing such
licences are set out in the Forestry Act 2014 (as amended) and the Forestry Regulations 2017 (as
amended).

The associated afforestation of alternative lands equivalent in area to lands being permanently
clearfelled (in this case, for wind farm construction) can éccur anywhere in the State and is also subject
to licencing by the Forest Service {"afforestation licencing’}).

1

https://www.agriculture.gov.ie/media/migration/forestry/forestpolicyreviewforestsproductsandpeople/00487
%20Forestry%20Review%20-%20web%2022.7.14.pdf

2 https://www.irishstatutebook.ie/elif2014/act/31/section/17/enacted/en/htmlitsecl?

3 https://assets.gov.ie/96814/4830fc08-0227-4504-831a-2fd90a 79422 .pdf



Section 11(d) of the Forestry Act requires the Minister, in the performance of his functions, to
determine whether screening for EI1A or AA is required and whether EIA or AA are required and, if so,

to ensure that they are carried out. This obligation applies to both forestry felling and afforestation
licencing.

As the Board is aware section 34{13) and section 37H({6) of the Planning and Development Act 2000
{as amended) make clear that a person is not entitled to carry out a development merely because they
have obtained planning permission, i.e. the planning permission does not obviate the need to have all
other statutory and legal consents required to carry out the proposed development.

Afforestation Licence

The requirements for afforestation licencing are set out in the Forestry Regulations 2017 - this includes
consideration of EIA and AA as set out in parts 7 and 8 respectively. Further detail is set out in the
Environmental Requirements for Afforestation (DAFM, 2016)°, copy included in Appendix 2. This
ensures that afforestation takes place in a way that complies with environmental legislation and
enhances the contribution new woodlands and forests can make to the environment and to the
provision of ecosystem services, such as water protection and landscape enhancement.

The typical environmental effects of afforestation include potential effects on biodiversity, soils and
geology, hydrology and hydrogeology, cultural heritage, landscape and visual, and air and climate.

in regard to biodiversity there are potential effects on existing habitats and species present at and in
the vicinity of the site. In regard to soils and geology there are potential effects on the existing soil
environment resulting from ground preparation, the construction of drains and tree planting. in
relation to hydrology and hydrogeology there are potential effects on existing drainage patterns and
water quality during site preparation. In relation to cultural heritage there are potential effects on
the known and unknown cultural heritage features in the environment. In relation to landscape and
visual there are potential effects on visual amenity and the landscape characterof the area. Inrelation
to air and climate there are potential effects on atmospheric carbon balances. There are also potential
effects on the existing land use.

As part of the comprehensive environmental review and documentation to support any licence
application, any potential negative effects arising are fully considered and avoided where possible or
reduced where appropriate t0 an acceptable standard through mitigation measures. With careful
management, and mitigation measures such as carefui site selection, set-back from streams, careful
drainage design and management, etc. afforestation can be carried out at appropriate locations
without significant effects on the environment or adverse effects on the integrity of European sites.
Before a license is granted the Minister as competent authority will carry out an EIA, if required, for

the purposes of the EIA Directive and an appropriate assessment, if required, for the purposes of the
Habitats Directive.

The Environmental Requirements for Afforestation sets out the typical sequence- of tasks to be
undertaken in order to proceed with afforestation activities (pre-application design, Forest Service
licencing, site works and on-going management}. It identifies key environmental issues namely water,

biodiversity, archaeology, and landscape and sets objectives for their protection du:iag:Qes-ig as
Aty
follows: N

{5

4 https://www.gov.ie/en/publication/642e6-forestry/#environmental-requir%mer@

-\5
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and built herit-
age objective:

Water Objec- To protect water and aguatic habitats and species, during afforestation and
tive; throughout the remainder of the forest rotation.
Biodiversity To ensure that afforestation does not adversely impact designated conserva-
Objectives: tion areas, protected habitats, or protected species of fauna or flora and their
habitat.
To enhance the biodiversity value of the new forest throughout its rotation..
Archaeology To seek to ensure that proposed afforestation development projects do not ad-

versely impact directly or indirectly on known or suspected archaeological sites
and monuments or on other important built heritage structures or features.

This includes protecting their amenities and where relevant, their wider land-
scape setting, in particular, their relationship with other roughly contemporary
or determinably linked sites, monuments, structures or features.

Where afforestation is approved near known or suspected archaeological sites
and monuments or other important built heritage structures or features, to
seek to ensure that: {i} appropriate exclusion zones, fencing, access paths and
other relevant measures are incorporated into the project design; (ii) there is
an appropriate response should any previously unrecorded archaeological site,
monument, cbject, structure or feature be discovered during site work; and (iii)
any approved design is sympathetic to and provides an appropriate visual set-
ting for such sites, monuments, structures orfeatures.

Landscape Ob- | To ensure that the proposed forest is designed so that it is visually acceptable
jective: and in keeping with landscape and amenity sensitivities.

Design considerations and parameters are also set out in the document and include for example:

Examination of the proximity and connectivity of the lands to Designated Conservation Areas or
Priority 8 Freshwater Pearl Mussel Catchment areas

Examination for the presence of Protected Habitats or Protected Species of fauna or flora and
their habitat

Retention of Protected Areas as well as other notable biodiversity features such as existing
hedgerows, existing broadleaf scrub/woodland, veteran trees or other ecologically important
features such as water flushes, etc.

Provision of water setbacks, appropriate site drainage design and acceptable ground cultivation
techniques to protect aguatic zones beth during afforestation and throughout the remainder of
the forest rotation

Provision of other environmental setbacks {unplanted/undisturbed open spaces) to buffer
retained habitats, archaeological features, public roads or ROWSs, cultural features or utilised
buildings

identification and protection of any existing {or later discovered) archaeological or cultural
features, including setbacks, provision for future access to/protection of the site by fencing
Sensitive planting design so that the proposed forest is visually acceptable and in keeping with the
focal landscape and local amenities

It should be noted that the granting of all afforestation licences is subject to conditions, including
environmental conditions, that must be adhered to.
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Figure 1: Forest Standards Manual Nov. 2015; Environmental Requirements for Afforestation Dec
2016.

Consideration of Afforestation in the Context of Planning Submissions

The developer is seeking a ten-year planning permission which incorporates time to secure a grid
connection agreement, a route to market {RESS or equivalent Power Purchase Agreement), select the
preferred equipment suppliers and put the necessary capital funding in place to allow construction
and delivery to commence. This application for planning permission considers the environmental
impacts of the felling activities required to deliver the project infrastructure and operate the proposed
wind farm:

While the environmental impacts of the felling activities are considered at this application stage it is
noted the felling of trees at the site for the purposes of the wind farm is subject to and can only occur
following the grant of a felling licence by the Forest Service. Planning permission for the project may
not be granted or, if granted, may have amendments introduced by condition(s). Therefore, the extent
of felling required to be licensed for the purpose of giving effect to the windfarm project can only be
determined once planning permission for the windfarm project has been granted. Furthermore, it will
be a condition of the felling licence that an equivalent area of Jand required to be felled shall be
replanted as per Forest Service Felling and Reforestation Policy. Thus, the extent of the lands required
for afforestation can also only be known ence planning permission has been granted for the windfarm
project. In these circumstances, the application for the licence can, in practical terms, only be made
once planning permission has been granted.

tt is, in any event, environmentally prudent to progress the felling and afforestation licences closest
to the time when the proposed felling activities are required, rather than long in advance /dp’ung_tbﬁ_

. , . - . . O ENT SEC T
wind farm planning submission stage, when the project programme remains unce&;@ﬂ\iﬁ& SYLEFCTE
o

areas cannot be fully confirmed. R




If a licence was obtained prior to seeking and/or ebtaining planning permission, it is highly likely that
any licencing approvals sought from the Forest Service would have expired before it could be taken
up due to the time required for the planning processes and post-planning delivery preparations. The
Forest Service Afforestation Licences expire after 3 years from when they are consented.

Critically given the dynamic nature of the receiving environment, the identification and licensing of
alternative afforestation lands at a later point in time (post planning consent) has the added benefit
of ensuring that the licensing process fully reflects current legislative requirements, and, more
importantly, the most up-to-date environmental information and that the cumulative / in-
combination assessment considers the wider environmental impacts at that point in time

As mentioned above, key environmental issues relating to afforestation include water, soils,
biodiversity, archaeology, landscape and climate. Each is subject to regular updates in terms of best
practice, guidelines, standards and national policies. For example, the EPA regularly update the water
quaiity status of rivers across the country, and planning authorities review their landscape strategies
in line with their review of County Development Plans every six years. Delaying the identification of
alternative afforestation lands until such time as they are required enables identification of optimum
lands available (from an environmental) perspective for afforestation at that time.

In light of the foregoing and for the purposes of this project, the developer commits that the location
of any replanting (alternative afforestation) associated with the project will be greater than 10km
from the wind farm site and also outside any potential hydrological pathways of connectivity i.e.
outside the catchment within which the proposed project is located. On this basis, it is reasonable to
conclude that there will be no more than imperceptible indirect or in-combination effects associated
with the replanting.

In addition, the developer commits to not commencing the project until both a felling and
afforestation licence(s) is in place and therefore (as discussed above) this ensures the afforested lands
are identifted, assessed and licenced appropriately by the relevant consenting authority.
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Appendix 1

Section 5.3 of the Felling and
Reforestation Policy (DAFM, 2017)



Forast Service, Departrment of Agriculture, Food & the Marine

5.3 Supporting renewable energy and energy security

5.3.1 Overview

The development of renewables is at the heart of the Government'’s energy policy, as laid out
in the document Strategy for Renewable Energy: 2012-2020 (Department of Communications,
Energy & Natural Resources, 2012). Under Directive 2009/28/EC, Ireland is legally obliged to
ensure that by 2020 at least 16% of ali energy consumed in the State is from renewable sources.
Ireland must ensure that there is a steady, progressive and measurable increase between now
and the year 2020, in the amouint of renewable energy consumed in the electricity, heat and
transport sectors, commensurate with the achievement of the national target.

Underpinning the Government’s energy and economic policy objectives are five Strategic Goals
reflecting the key dimensions of the renewable energy challenge to 2020. The first Strategic Goal
refers to wind and aims to have “Progressively more renewable electricity fram onshore and
offshore wind power for the domestic and export markets.”

it is Forest Service policy to facilitate wind energy as much as possible within the context of
sustainable forest management and efforts to expand the national forest estate,

5.3.2 Policy on felling licences for wind farm development

ey

Where a developer intends to construct a
wind farm that is within or partially within
a forest or that will require tree felling, it
is extremely important that the developer
consults the Forest Service at the earliest
possible stoge of the project. This may
help to develop a collaborative approach
that will ensure that all forestry issues are §
identified and mitigated at the earliest }
opportunity.

In line with general Forest Service policy,
where grant-aided forestry is to be used
for wind farm development, any grants and
premiums already paid out by the Forest |
Service in relation to the areas felled for
the turbine bases, roads and infrastructure §
must be repaid where the forest is still in
receipt of afforestation premiums and / |
or still in contract under the Afforestation i
Scheme.

Photo 8 A wind farm within a forest plantation.
Forest Service policy is to facilitate wind energy
within the context of SFM and the expansion of |

the national forest estate. &

32.



Felling & Reforestation Policy

Wind farm construction typically encompasses three categories of tree felling: infrastructure;
construction; and turbulence. Each category requires a felling licence. Table 6 and the foliowing
sections detail the specific requirements regarding each category. Also, Case Study 2 provides for
three worked examples of wind farm development, and associated licensing issues.

5.3.2.1 General requirements

Notwithstanding any requirement for the wind farm developer to produce an Environmental
impact Statement {E1S} in respect of the development and the requirement to assess the impact
of tree felling / reforestation proposals in an EIS, when felling licence applications are made,
the Forest Service may require the developer to report on the potential loss of soil and biomass
CO;, and the reduction in productivity of the forest area associated with different wind farm
forest management and landscape plans. Potential impacts to be reported on and assessed may
also include site stability, water quality, habitats and species, landscape, archaeology, and other
issues that may be deemed appropriate by the Forest Service,

If Planning Permission has been granted for the development by the local authority or by an Bord
Pleanila, a copy of the full Planning Permission should be submitted to support the felling licence
application. Also, if an EIS or a Natura Impact Statement have been prepared, these need to be
submitted to support the felling licence application.

Table 6 Requirements for each category of felling associated with wind farm development, regarding
reforestation, alternative afforestation, and the refunding of grant and premiums.

Infrastructure felling No Yes Yes
Construction felling Yes No No
<20 ha Yes No No
Turbulence felling Yes, 10% turbulence
>20ha Yes fell area — see Section No
5.3.2.4

Note 1 If 'YES', the altérnative site must be of an area equivalentiin size. Section 5.7 sets out the procedures
required. If the forest area proposed for permanent removal is still in receipt of premiums and / or is still in
contract under the Afforestation Grant & Premium Scheme, the alternative site may be eligible under the
Afforestation Grant-& Premium Scheme.

Note 2 If 'YES', thé refunding of any afforestation grants and premiums already paid out by the Forest Service is
required if the forest area proposed for permanent removal is still in receipt of premiums and Joris stillin
contract under the Afforestation Grant & Premium Scheme, Also, if ‘YES' or ‘NC, if premiums are still being paid, |
i [ ~men OPRIENT SE
premium payments on the area will cease. WLL i
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34.

" Infrastru 1

Infrastructural felling relates to trees that are permanently removed from the site in order to
make way for infrastructure associated with the wind farm, such as access roads and turbine
bases.

For infrastructure felling, the afforestation of alternative land and the repayment of grant and
premium payments are required — see Table 6 and Section 5.7 for details. In addition, where the
infrastructure fell area is stili in receipt of premiums, then premium payments will cease, i.e. the
felted area will not continue to receive premium payments.

During the construction phase of the wind farm development, there are forest areas that require
the temporary removal of tree cover to facilitate construction, e.g. ‘borrow pits’ for stone. Once
construction is completed, the land is reforested.

For construction felling, the afforestation of alternative land and the repayment of grant and
premium payments are not required — see Table 6. In addition, where the construction fell area
is still in receipt of premiums, then premium payments will cease, i.e. the felled area will not
continue toreceive premium payments.

5.3.2.4 Turbulence felling

Turbulence felling is deemed to be felling in the vicinity of turbines for the purpose of aveiding
air turbulence that can be created by the forest canopy. It is carried out in order to increase the
efficiency of the turbine by reducing turbulence in the airflow, and to reduce vibrations through
the turbine blades, thereby lowering stress on the turbine components,

Turbine manufacturers assess the forest layout, age profile and management plans for the forest
along with topography and wind mast data. Based on that assessment, some manufacturers will
require turbulence felling as part of the terms of supplying turbines for a particular site. In the
case of many wind farms, the manufacturer’s requirements are therefore not known until {ate
in the planning of the project, as no turbine will have been selected. In general, manufacturers
recommend that tree height is restricted within 300 metres, in the dominant wind direction.

Turbulence felling may be allowed in certain cases, and subject to reforestation requirements.
For campleteness and to ensure that the EIS itself is valid, it is important that the EIS takes into
account the maximum turbulence felling that could potentially occur under the project.

Felling Licence requirements in relation to turbulence felling include the following:

1. The repayment of afforestation grants and premiums already paid out by the Forest
Service is not required. In addition, where the turbulence fell area is still in receipt of
premiums, then premium payments will cease, i.e, the felled area will not continue to
receive premium payments.

2. The granting of a licence for a turbulence felling will be subject to the normal checks
carried out by the Forest Service in respect of silvicultural, environmental and landscape
considerations, etc. A felling coupe is defined for this purpose as a contiguous or adjacent
area, any part of which is felled in a 2 (calendar) year period.

3. Adistinction is made between turbulence felling <20 ha and >20 ha. Excluding the area



Felling & Reforestation Policy

for the turbine bases, etc. from the limit, the 20 ha limit specified in this sectionis a
total limit for the entire wind farm development. The limit is not interpreted as 20 ha
per turbine or any other interpretation that is deemed by the Minister to be in excess
of a total of 20 ha per wind farm development. In terms of reforestation, the following
applies:

» Where the felling coupe area for turbulence felling is less than or equal to 20 ha,
this is considered consistent with sustainable forest management. Where the
cumuilative total area of 20 ha or less is adjacent to one or more turbines and it
is proposed to fell this area in accordance with normal good forest practice, such
felling will not be cansidered turbulence felling. There is no requirement to afforest
additional land. The area where the trees are being felled must be reforested.

Case Study 2: Windfarm development

The following tables provide examples of typical windfarm applications.

Site 1 Sitka spruce, 10 yrs. Reforest with North Coastal Lodgepole pine.

Infrastructure 10 No Yes (10 ha) Yes
Construction 2 Yes No Na
Turbulence 35 Yes Yes (3.5 ha) No

Site 2 Sitka spruce, 25 yrs. Reforest with Sitka spruce.

S

Infrastructure 5 No Yes (5 ha) No

Construction 0.5 Yes No No
Turbulence 16 Yes No No

Site 3 Sitka spruce, 14 yrs. Reforest with Sitka spruce.

Infrastructure 5 No Yes {Sha) Yes
Construction .5 Yes No No
Turbulence 16 Yes No No

35,
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36.

« Where the felling coupe area for turbulence felling is greater than 20 ha, the

applicant is required to reforest the area. in addition, 10% of the turbulence felling
coupe area must be afforested on an alternative site to allow for the increase in soil
carbon emissions at afforestation and the loss of potential carbon sequestration
due to the proposed method of forest management. See Section 5.7 for details
regarding the afforestation procedure.

Subsequent to a licence being granted for 20 ha or less, any cumulative felling
applied for above the 20 ha limit will be considered to be turbulence felling.
Therefore, the original area of 20 hectares or less that was licensed will also then
be regarded as turbulence felling. For example, if 20 hectares are felled in the
first year and a further 12 hectares of felling is applied for in (e.g.} Year 3, then
the additional 12 ha (if granted) and the original 20 ha will be treated as 32 ha of
turbulence felling. The rules for turbulence felling will then applyto all 32 ha.



Appendix 2

Environmental Requirements for
Afforestation (DAFM, 2016)
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The Forest Service of the Department of Agriculture, Food and the Marine is responsible for ensuring the
development of forestry within Ireland in a manner and to a scale that maximises its contribution to national

socio-economic well-being on a sustainable basis that is compatible with the protection of the environment. lis
strategic objectives are:

1. To foster the efficient and sustainable development of forestry

2. To increase guality planting

3. To promote the planting of diverse tree species

4, To improve the level of farmer participation in forestry

5. To promote research and training in the sector T

6. To encourage increased employment in the sector u‘j :

-

Published by: Wy
Forest Service S“l
Department of Agriculture, Food & the Marine, &j

Johnstown Castle Estate
Co. Wexford

EERRy couny COUNCE:

Tel. 053 91 63400 / 1.o-Call 1890 200 509
E-mail forestservice @agriculture.gov.ie L~
Web www.agriculture. govie/forestservice

6 Ut

All photos Forest Service unless otherwise stated.
llustrations by Aislinn Adams

Forest Service, Department of Agricuiture, Food & the Marine, Ireland
December 2016



Contents

Section 1: Introduction
1.1 Context

1.2 About these Environmental Requirements 2

Section 2: Design

2.1 Overview 3
2.2 Background checks 3
2.3 Basic requirements at design stage 3
2.4 Water 4
2.5 Biodiversity 8
2.6 Archaeology and built heritage 16
2.7 Landscape 20
2.8 Environmental setbacks 24
2.9 Future operational areas 28
2.10 Open spaces and deer management 28
2.11 Site inputs 29
2.12 Further environmental assessment 29
Section 3: Site Works
3.1 Overview 31
3.2 Site management 31
3.3 Oversight by other specialists 31
3.4 Contingency measures 32
3.5 Treatment of setbacks 32
3.6 Treatment of future operational areas 37
3.7 Operational safeguards 38
3.8 Archaeological finds discovered during site works 44
3.9 Burning 44
3.10 Form 2 submission 45
Section 4: Ongoing Management
4.1 Overview 47
4.2 Site inputs a7
4.3 Drains and sediment traps 47

4.4 Treatment of setbacks 48

e,



-Yﬁ’“""“"l'E

Environmental Requirements for Afforestation

Section 1
Introduction

1.1 Context

National forest policy - as set out in Forests, Products and People (2014) - is to increase the forest area s
in accordance with sustainable forest management {SFM} principles, in order to support a long-term
sustainable roundwood supply, and associated employment and economic activity. As the consenting
authority for afforestation, the Forest Service of the Department of Agriculture, Food & the Marine
must ensure that this increase takes place in a way that complies with environmental legislation and
that enhances the contribution new woodlands and forests can make to the environment and to the
provision of ecosystem services, such as water protaction and landscape enhancement.

The overall aim of these Environmental Requirements for Afforestation is to ensure that the
establishment of new woodlands and forests is carried out in a way that is compatible with the
protection and enhancement of our environment, including water quality, biodiversity, archaeology
and landscape. {Sites proposed for afforestation must also meet the minimum timber productivity
requirement set out in the Forest Service Land Types for Afforestation document, and this assessment
shouid be carried out by the Registered Forester before advancing to application stage.)

S

In assessing an application for afforestation, the Forest Service is required to consider potential
impacts across a range of issues and sensitivities. This includes in-combination impacts regarding
water, biodiversity, landscape, social issues, etc. The following lists the primary components of the
legal, regulatory and funding framework that apply:

¥

> European Communities {Forest Consent & Assessment) Regulations 2010 (S.1.558 of 20 0)’, asg{) X
amended

» European Union rules governing the Forestry Programme

Sensitively sited,
designed and established
plantations adding to
Irefand’s expanding forest §
resource.
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% Forestry Programme

» Legally protected species and habitats and associated designations (e.g. Special Areas
of Conservation, Special Protection Areas, Natural Heritage Areas) and procedures (e.g.
Appropriate Assessment}

» Water Framework Directive

# Legislation regarding archaeology and built heritage, including the Naticnal Monuments Acts
1930 to 2014

# Forest Service requirements, procedures and protocols, e.g. the terms and conditions of

the Afforestation Scheme (if grant aid is being sought), the Forestry Standards Manual; the
Forestry & Freshwater Pearl Mussel Requirements; the Forestry & Kerry Slug Guidelines; the
Forestry & Otter Guidelines; and the Forest Protection Guidelines.

{For further details, refer to the SUPPORTING DOCUMENT on the Forest Service website - see below
for details.)

Any statutory approval (with or without grant aid) for afforestation is conditional on adherence to
the measures set out in these Environmental Requirements for Afforestation, to the conditions of
approval, and to the standards and procedures set out in the Forestry Standards Manual. Where a
parallel approval for grant aid has been issued, the Afforestation Scheme Terms & Conditions also
apply.

Any divergence from the meaosures set out in these Requirements must be fully described in the
initial application and depicted clearly on the Biodiversity Map, for consideration by the Forest
Service.

1.2 About these Environmental Requirements

The Environmental Requirements for Afforestation replace those measures relating to afforestation
contained within the following Forest Service Environmental Guidelines: Forestry & Water Quality
Guidelines, Forestry & Archaeology Guidelines, Forestry & the Landscape Guidelines, and Forest
Biodiversity Guidelines. (Note, however, that these guidelines still apply to other Forest Service
regulated activities, as specified in any approval, consent or licence issued.)

The Environmental Requirements for Afforestation are set out in three stages. These reflect the
typical sequence of activities undertaken by an Applicant and her / his Registered Forester and the
corresponding environmental requirements that apply, throughout afforestation and up to the end
of the premium period {or 15 years, for non-grant aided forests). These three stages are as follows:

1. Pre-Application Design

2. Site Works

3. Ongoing Management

This document is accompanied by a web-based document entitled Environmental Requirements
for  Afforestation:  SUPPORTING  DOCUMENT  (see  www.agriculture. gov.ie/forestservice/

grantsandpremiumschemes2015-2016/). This web-based document is an integral part of the
Requirements and is referred to throughoug, as the ‘SUPPORTING DOCUMENT’.

o,
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Section 2
Design

2.1 Overview

During Stage 1: Pre-Application Design, the Registered Forester assesses the site and carries out various
checks, and subsequently designs the afforestation proposal in a way that addresses the various
environmental features and sensitivities identified. This design is then reflected in the subsequent
application (Form 1) for technical approval (and financial approval, if sought) submitted to the Forest
Service for assessment. Please note, it is the responsibility of the Applicant to provide the relevant
information needed to enable the Forest Service to make a full assessment of the application.

2.2 Background checks

Various sources of information can be checked by the Registered Forester early in the pre-application
design stage, to identify environmental features and sensitivities. Relevant safeguards can then be
incorporated into the design to avoid possible negative impacts and to enhance positive impacts.
Potentially, this may also shorten and streamline the assessment process.

iNET provides the primary source of information and provides a platform for mandatory Form
1 checks regarding water, designated sites, archaeology, etc. However, other important sources
of environmental information are available - see the SUPPORTING DOCUMENT. Dialogue with the
Applicant may also reveal more subtle sensitivities that might exist.

2.3 Basic requirements at design stage

e

The basic design-stage requirements in relation to water, biodiversity, archaeology and Iand§c;ibe are

set out below. Note the following: 4 3

i -t
> If faced with a particularly sensitive and complex site in relation to & particular er],(cir‘onmeeégl
e . . L i
feature or sensitivity, a Registered Forester may propose measures above and be;wnd the

minimum requirements set out in this document. Examples include wider-than-pgrmal wé:c%
setbacks due to a downstream Special Area of Conservation (SAC). K §-:.’

[AR]

——

B

Lo
> Furthermore, a relevant expert {e.g. hydrologist, ecologist, archaeologist, landscape 3
architect) may be engaged early in the process, to assess the feature / sensitivitﬁ,iipd to :;g?
propose appropriate measures. This may result in a more refined application and‘;tgj‘ay axgd
complexities and delays in the application process. For example, it may avoid the need for the
Forest Service to seek further information, and may allay the concerns of local people anrd
statutory consultees.

¥ Anindividual site or part ¢f a site may be deemed eligible from a productivity perspective
{following the Land Types for Afforestation assessment process) but unsuitable from an
environmental perspective. These sites may become apparent to Registered Foresters at the
early design stage, following his / her onsite assessment and background checks, and should

not be advanced to application stage.

67
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2.4 Water

OBJECTIVE: TO PROTECT WATER AND AQUATIC HABITATS AND SPECIES, DURING AFFORESTATION AND
THROUGHOUT THE REMAINDER OF THE FOREST ROTATION.,

The Registered Forester must assess the potential risk of sedimentation and nutrient runoff entering
into ‘receiving waters’ {streams, rivers, lakes), both during afforestation and throughout the remainder
of the rotation, and adapt the forest design and planned operations accordingly. Key factors include
soil type, slope, available pathways for water, the erodibility of the soit and subsoil, downstream SACs,
and the status objective of the waterbody itself. Regarding the latter, particular regard is needed if
the proposed afforestation site is within the catchment area of a high status objective waterbody or a
waterbody at risk of decline in status.

For guidance, the SUPPORTING DOCUMENT gives examples of scenarios that (alone or in combination)
can heighten the risk to water.

During site assessment, identify and map (on the required Biodiversity Map) the water features
defined in Table 1, each of which require a water setback.

2.4.1 Water setback

A water sethack(*) is an area of a defined width, positioned adjoining the water features defined
in Table 1, and left largely undisturbed during afforestation and throughout the remainder of the
rotation, specifically for the protection of water. All new drains installed as part of the afforestation
project must terminate in sediment traps outside the water setback. The relevant setback for each
water feature is set out in Section 2.8.

{(* Formerly referred to as ‘aquatic buffer zone’.)

The protection of water
quality and aquatic
habitats and species is o
key requirement for all ;
new afforestation projects.

4.
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Table 1 Water features requiring water sethacks.

Type of water | Definition

feature

Aguatic zone A permanent or seasonal river, stream or take shown on an Ordnance Survey 6
inch map. (Note, the EPA water layer on iNET may not capture all aguatic zones
onsite.)

Relevant A watercourse that is not shown on an 0S 6 inch map but which:

watercourse % is connected to an aquatic zone onsite, adjoining the site or elsewhere;

and
¥ has the potential to carry significant amounts of sediments / nutrients, or
shows evidence of erosion / deposition.
- Relevant watercourses are often artificial, and include existing drains and
f channels and other potential pathways that may contain flowing water during
and immediately after rainfall,
Note, not every watercourse may be a 'relevant watercourse'. For example, a
well-vegetated agricultural drain on moderately sloping ground may not be a
rejevant watercourse.

Hotspot An area {often localised) that is a potential source for sediment / nutrient loss
during afforestation and / or future forestry operations. Examples include soft
wet ground, flushes and springs, and pockets where machine access is difficult
due to low ground-bearing capacity.

Water Abstraction point of any surface waters, borehole, spring or well used for the

abstraction abstraction of water for human consumption in a water scheme.

point

2.4.2 Drainage and cultivation

Drainage and cultivation are necessary on most afforestation sites, to enable establishment. Typical
methods include conventional mounding (with mound drains), ripping, inverted mounding and scrap
mounding. Key factors are as foliows:

¥ It is critical that water collected within drains flows slowly, both during afforestation and
throughout the remainder of the forest rotation. This minimises the potential for ydﬁgr;;ﬁﬂ
the transport of sediments and nutrients to receiving waters. This requires an a%:ésémtgﬁ ,
of soil, slope and likely rainfall, and the selection and refinement of the most agpfopriate-
option(s), incorporating correct drain alignment, spacing and depth, and the;ﬁbper L
deployment of sediment traps. Refer to the Forestry Standards Manual for s g:éiﬁcati%
regarding drains, sediment traps, mounding, ripping, etc. Additional informaﬁén is coé@ned
in the Forest Road Manual and Forest Drainage Engineering: A Design Man ’g For details on

operational safeguards (e.g. sediment trap distribution}, see Section 3.7.1. 17 Pl

iy )
¥  All new drains must terminate in an appropriately-sized sediment trap located:putside-»

the water setback. New drains must not enter into or traverse the water setbéﬁglitsdﬁan
exception exists for flat difficult-to-drain sites — see Section 3.7.1 for details.)

A5
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A well-defined water
setback early in the
afforestation process, with
natural ground vegetation
emerging. :

v

Match drainage and cultivation to the specific conditions that exist in different parts of the
site, selecting the least intensive options and specifications needed to successfully establish
and grow the forest. Where site conditions allow {e.g. on naturally free-draining sites),
consideration should first be given to the least impacting techniques, such as ripping and
inverted mounding. In water-sensitive parts of the site, inverted mounding or simple pit
planting should be considered.

» The drainage and cultivation proposed for different plots must be determined during the
design stage and accurately depicted on the submitted Biodiversity Map. Also depict any
additional safeguards deemed necessary (see Section 3.7.1).

‘;f

Of particular concern are peat soils, steep slopes capable of generating higher water
velocities, and old land drains and other possible pathways that may become reactivated. Also
of particular concern is the capacity of the new drainage network to withstand high rainfall
events, without the failure of sediment traps and water setbacks.

2.4.3 Water crossings

Water features may nieed to be crossed for site development works and ongoing site management.
Crossings may be temporary in nature or may comprise permanent structures intended to link in with
a future forest road.

The following requirements apply:
# Any work in an aguatic zone should be limited to the period May to September, inclusive.
» Crossings should be designed so that:
¢ the number of crossings over a given aquatic zone is minimised;
e disruption to the bank, bed and adjacent water setback is minimised;
» the water flow is crossed at a right angle;

¥

¢ cement or uncured concrete is kept out of the aguatic zone, with ‘cast-in-place
concrete isclated from any water which might enter the aquatic zone, until the
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concrete is cured;
» |oca! stone is used for bridge kerbs and end treatments for culverts;
« all imber treatment is carried out off-site.

# Consult with the Inland Fisheries ireland at least 6 weeks prior to constructing any crossing of
an aquatic zone.

¥ If planning a permanent structure intended.to link in with a future forest road, consider
whether or riot the location of the crossing is environmentally appropriate for that future use.

‘;{

Bridge construction is necessary where culverts may restrict fish migration.
» All supports and buttresses should be completely out of the stream.

+ Do not create shallow or shooting flow at the bridge aprons, to ensure that water
velocities do not impede fish movement.

Y

Fords are not desirable and should only be used where the design is approved by inland
Fisheries Ireland.

A4

Ali culverts should be well-bedded and of sufficient size to carry normal flow, to accommodate
25-year storm events, and to avoid blockages and washouts. Ends should be tapered to match
the embankment slope. If greater than 1.0 metre in diameter, culverts should be buried to a
depth of 30 cm or 20% of their height (whichever is greater} below the streambed, and the
original bed material placed in the culvert.

If proposing a crossing, submit full design details with the afforestation application, and clearly
indicate the proposed location on the Biodiversity Map. Also provide details regarding removal and
site restoration, where the proposed crossing is temporary in nature.

L
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2.5 Biodiversity

OBJECTIVES:

» TO ENSURE THAT AFFORESTATION DOES NOT ADVERSELY IMPACT DESIGNATED CONSERVATION
AREAS, PROTECTED HABITATS, OR PROTECTED SPECIES OF FAUNA OR FLORA AND THEIR HABITAT.

» TO ENHANCE THE BIODIVERSITY VALUE OF THE NEW FOREST THROUGHOUT ITS ROTATION.

Biodiversity is the variety of living organisms, including: (i) the diversity of species; (ii) the genetic
diversity or variation within the species; and (iii) the ecosystems in which species live. Conifer,
broadleaf and mixed woodlands and forests can contribute greatly to biodiversity, both within their
boundaries and as wildlife corridors and refuges in the wider landscape.

2.5.1 Protected habitats and species

Afforestation can impact of a range of habitats and species protected under various legislation.
Table 2 sets out various scenarios that may apply, and the likely outcome regarding any proposed
afforestation application. Applicants are encouraged to seek ecological input early in the design stage
in situations where one or more of these scenarios apply, and to tailor any subsequent application
accordingly before submission to the Forest Service.

Yellow brimstone. Sensitive
design at afforestation
wifl enhance the forest’s
biodiversity value
throughout the entire
rotation.
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2.5.2 Areas for Biodiversity Enhancement

12,

During onsite assessment, identify Areas for Biodiversity Enhancement, or ABEs. Their functionis (inter
alia) to conserve existing habitats and biodiversity features onsite and to promote the development
of biodiversity generally within the new forest.

ABEs comprise environmentat setbacks, future operational areas and retained habitats, as described
below.

».
»

¢

An environmental setback is a (largely) unplanted and undisturbed open space of a defined
width (as set out in Section 2.8} installed to protect a particular environmental feature or
sensitivity. Different types apply (as listed below) depending on the feature or sensitivity
involved:

» water setback

retained habitat setback

archaeological setback

*

public road setback

utilised building setback

landsc¢ape setback

In addition to their main protective role, these environmental setbacks are important
biodiversity features in their own right, providing open and edge habitats along the forest
margin. As described later, this role can be enhanced further through simple design and
additional planting.

A future operational aréa is an open space left unplanted in order to facilitate the future
management of the plantation {e.g. a rideline) or to accommodate future infrastructure
{e.g. a forest road or landing bay}. In addition to their primary management function, these
operational areas are also important biodiversity features in their own right, and this value
can be enhanced further through simple design and additional planting.

A retained habitats is an existing onsite habitat selected for retention within the future forest.
These can be area-based features (e.g. a localised flush), linear features (e.g. a hedgerow) or
point features {e.g. a veteran tree). Design must aim to protect and enhance these habitats
throughout the forest rotation, and to allow associated native flora and fauna to develop. This
may invoive the addition of a habitat setback, to prevent future impacts (e.g. overshadowing)
from the growing forest canopy — see Section 2.8 for details.

{Note, it may be necessary to exclude from the afforestation application, areas containing
certain habitats or species that require grazing to persist. Otherwise, these areas will become
overgrown as the result of fencing.)

Ensure that future operational areas for future forest roads do not overlap with environmental
setbacks for water, archaeclogy and retained habitats.

Tables 3 and 4 list the various features that are eligible as ABEs for the purpose of grant and premium
calculation.
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Table 3 Site features and their eligibility as ABEs. (Also see Table 4 regarding woody habitats.)

Site features Eligible as ABE?
Water setback Yes
Retained habitat setback Yes
Archaeological setback Yes
Public road setback Yes
Utilised building setback Yes
Landscape setback Yes
Hedgerows and other woody habitats See Tahle 4
Created lakes / reservoirs Yes
Railway setbacks Yes
Drains Yes

Future operational areas left for planned forest roads, turning

bays, ridelines, etc. ves
Unplantable areas No
Areas of shaltow, racky soil No
Rock and scree No
Aquatic zones (as defined in Table 1) No
Rights-of-way held by 3" parties No
Areas with turbary or grazing rights held by 3 parties No
Major water mains No
Power line corridors No
Gas pipeline corridors No
Public roads No

If deemed appropriate by
the Forest Service

Other features

A3,
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Table 4 Woody habitat types, their eligibility as ABEs, and available options.

Type of woody habitat

Eligibility as ABE and available options(*}

Comment

Area of scrub (e.g.
elder) and non-high
forest species {e.g.
blackthorn, hawthorn,
willow}

Eligible as ABE. Therefore, either:
# include as retained habitat; OR
» clear{**} and plant; OR
# exclude from the application.

Non-high forest species often
have a high biodiversity
value.

Individual high forest
trees {e.g. oak, ash,
beech, hazel{***},
birch, pine)

Eligible as ABE. Therefore, include as retained
habitat {i.e. point features).

Individual trees such as these
can have a high biodiversity
value,

Areas of high forest
trees (see above
examples) less than 0.1
ha in size

Eligible as ABE. Therefore, either:

# include as retained habitat; OR
¥ exclude from the application.

Grougps comprising trees such
as these can have a high
biodiversity value.

Areas of high forest
trees (see above
examples) 0.1 ha or
greater in size

Not eligible as ABE. Therefore, exclude from
the application.

Such areas meet the
definition of a forest, and
existing forests cannot
receive afforestation
payments.

Hedgerows

Eligible as ABE. Therefore, either:

¥ include as retained habitat plus setback;
OR
» include as retained habitat,

Apply habitat setback as per
Section 2.5.4. Otherwise, no
habitat setback required.

Rhododendron / laurel

Not eligible as ABE. Therefore, either:

¥ clear and plant, OR
» exclude from the application.

These are non-native
invasive species and must
not be retained as ABE.

* Each relevant option can be applied to all of the corresponding woody habitat type onsite, or to different sections

ofit.

** (Inder a Felling Licence, if required. Note, the retention of alluvial woadland comprising willow may require
prioritisation within the wider landscape, due t6 ecological considerations and water protection.

*** Hazel may be classed as ‘scrub’ where it has encroached in the last 5 years.

2.5.3 ABE criteria

14.

ABE eligibility criteria are as follows;

» Between 10-15% of the afforestation site must be treated with particular regard to
biodiversity, comprising a combination of open spaces {i.e. environmental setbacks and
future operation areas) and retained habitats. Where ABEs add up to more than 15% of the
total area, the claim area must be reduced accordingly, as set out in the Forestry Standards

Manual.

» ABEs must comprise areas suitable for planting, but where the potential for a commercial

forest crop is foregone for the purpose of retaining habitats and creating open spaces in order
to (inter alia) promote biodiversity within the future forest. Areas that are unsuitable for
planting are not eligible as ABEs.

v

ABEs must be an integral part of the site. For example, an ABE plot cannot be in an adjoining

field / land parcel or in a separate plot away from the main area of the plantation.
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# Generally, identify ABEs using the following sequence:

s Step 1: Identify environmental setbacks {for water, archaeology, landscape, etc.)
and future operational areas, to allow for the environmental features / sensitivities
identified and management needs envisaged.

+ Step 2: Select the ‘best quality’ habitats{*) onsite for retention, together with any
habitat setbacks deemed necessary to prevent future impacts (e.g. overshadowing)
from the growing forest canopy.

v

Applicants must not remove habitats prior to submission of the afforestation application.
Otherwise, the application may be refused.

% The submitted Biodiversity Map must show any proposed ABEs (i.e. environmental
setbacks, future aperational areas and retained habitats) as Bio Plots and as linear or
point features, and state the equivalent area. The Forestry Standards Manual sets out the
mapping requirements. It is critical that the Biodiversity Map accurately depicts all relevant
environmental features and sensitivities {including biodiversity features), proposed cultivation
and drainage, and the location of setbacks and other protective measures.

{* A basic level of ecological assessment by the Registered Forester will help to identify which habitats
will have the greatest biodiversity value. When identifying and mapping retained habitats, use the Level
2 [or Level 3, if possible) hahitat classification in Fossitt’s A Guide to Habitats in Ireland {2000} {PDF
available at www.heritagecouncil.ie).)

2.5.4 Hedgerows

Hedgerow networks are one of the most widespread semi-natural habitats in the countryside, due to
their extent, connectivity, structure and compaosition. In addition to their biodiversity value, hedgerows
form part of the cultural and historic heritage of the country, and are important landscape features.
As such, they must be regarded carefully during pre-application design and subsequent site works.

All hedgerows must be retained. In general, do not break through hedgerows during afforestation.
Similarly, do not use hedgerow trees as makeshift straining posts for fencelines.

A habitat setback (5 metres minimum} should also be considered in relation to particular hedgerows
onsite, to ensure their continued presence as the surrounding canopy develops. This decision should
be informed by the quality of the hedgerow (in terms of its age, species composition and structure}, its
landscape importance, and other attributes (e.g. whether or not the hedgerow represents a townland
boundary or if it is associated with another habitat such as a stream).

Other situations can arise where a hedgerow setback is desirable, e.g. to create a future wind-firm

edge to enable staggered felling later, or to realise the potential role of a hedgerow as part of water
management onsite,

Hedgerows with setbacks will also act as links and corridors for many species of flora ,@hﬁ fauna

between other areas of semi-natural habitat within the wider landscape. Therefore, con 51t5‘er applying %\\
setbacks to one or more contiguous lengths of hedgerow that run from one side of the aﬁorestghﬁ_g
site to the other, to promote this habitat connectivity. ;’.;_:55 __\ne:-""

15.
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2.6 Archaeology and built heritage

OBJECTIVES:

B

# TO SEEK TO ENSURE THAT PROPOSED AFFORESTATION DEVELOPMENT PROJECTS DO NOT ADVERSELY
{MPACT DIRECTLY OR INDIRECTLY ON KNOWN OR SUSPECTED ARCHAEOLOGICAL SITES AND
MONUMENTS OR ON OTHER IMPORTANT BUILT HERITAGE STRUCTURES OR FEATURES. THIS INCLUDES
PROTECTING THEIR AMENITIES AND WHERE RELEVANT, THEIR WIDER LANDSCAPE SETTING, IN
PARTICULAR, THEIR RELATIONSHIP WITH OTHER ROUGHLY CONTEMPORARY OR DETERMINABLY
LINKED S1TES, MONUMENTS, STRUCTURES OR FEATURES.

v

WHERE AFFORESTATION IS APPROVED NEAR KNOWN OR SUSPECTED ARCHAEQLOGICAL SITES AND
MONUMENTS OR OTHER IMPORTANT BUILT HERITAGE STRUCTURES OR FEATURES, TO SEEK TO
ENSURE THAT: (I) APPROPRIATE EXCLUSION ZONES, FENCING, ACCESS PATHS AND OTHER RELEVANT
MEASURES ARE INCORPORATED INTO THE PROJECT DESIGN; (I} THERE IS AN APPROPRIATE RESPONSE
SHOULD ANY PREVIOUSLY UNRECORDED ARCHAEOLOGICAL SITE, MONUMENT, OBIECT, STRUCTURE
OR FEATURE BE DISCOVERED DURING SITE WORK; AND {Ii1) ANY APPROVED DESIGN IS $YMPATHETIC
TO AND PROVIDES AN APPROPRIATE VISUAL SETTING FOR SUCH SITES, MONUNENTS, STRUCTURES OR
FEATURES.

2.6.1 Potential impacts

Deerpark, Co. Sligo {Coillte -

16.

The Irish countryside is rich in the physical remains of human activity stretching back over the miilennia.
These vary from the more obvious and iconic monument types such as megalithic tombs, standing
stones, ringforts, cranndgs, churches and graveyards, burial grounds and medieval castles, to the less
well-known and less visible or entirely below-ground surface monument types such as ancient timber
and gravel roadways (toghers}, cooking places (fulachta fiadh) and settlement sites. All archaeological
sites and monuments can have or may survive solely as associated artefacts and features. Examples
include stone or metal tools, pottery sherds, post holes or refuse pits. These are often only uncovered
during ploughing, drainage works, construction or turf cutting.

Archaeological sites and monuments and other important buiit heritage structures and features are part

A central court tomb,
Magheraghanrush or

property). (llustration
Aislinn Adams}




Erwvironmental Requirements for Afforestation

of our national heritage. There is a wealth of information to be gathered from such sites, monuments,
structures and features, both from those which are visible above the ground and from those which have
little or no surface expression. In addition to their educational value in terms of informing current and
future generations and visitors about the history and development of our culture and society, they are
also important recreational and tourism resources at focal, regional and national fevels.

2.6.2 Procedures

Land proposed for afforestation may contain or be located adjacent to archaeological sites and
monuments and built heritage structures and features. For the purpose of these Requirements, these
are grouped into three categories:

» ‘Designated’ archaeological sites and monuments, which include those: entered onto the
Record of Monuments and Places (RMP) or the Register of Historic Monuments (RHM}; National
Monuments in the ownership or the guardianship of the Minister for Arts, Heritage, Regional,
Rural & Gaeltacht Affairs or a Local Authority; or those subject to a Preservation Order (PO) or a
Temporary Preservation Order (TPQ). Also included are sites and monuments newly discovered
at the pre-application design stage or during the site works stage, post-approval. Examples
include megalithic tombs, cairns, barrows, mounds, ringforts, enclosures, churches and
graveyards, castles, tower houses and children’s burial grounds.

» ‘Designated’ buildings and structures or parts of structures which form part of the
architectural heritage and which are of special interest, i.e. those entered onto the Record of
Protected Structures (RPS) in the relevant County Development Plan or those entered into the
National Inventory of Architectural Heritage (NIAH). Examples include vernacular cottages and
houses, country houses and lodges, designed gardens and parklands, parish churches, historic
creameries, military fortifications, mine engine houses, water milis, canals, locks and lock
houses, and old school houses.

% ‘Non-designated’ built heritage structures, e.g. lime kilns, sheep folds, creamery stands, stiles,
townland boundaries, pumps and pump houses, mill ponds, and derelict dwellings / farm
buildings.

Given the nature of afforestation (site selection, ground preparation operations, canopy development,
and making provisions for future management operations), the potential for damage to our archaeological
and built heritage clearly exists. For example, soil cultivation and drainage warks can directly or indirectly
disturb or impact both upstanding and sub-surface archaeological sites and monuments and associated
features and artefacts. Even the digging of drains and sediment traps near such sites or monuments may
cause arganic deposits and artefacts (e.g. structural timbers, wooden artefacts or leather) preserved
by anaerobic conditions to decay quicker as the soil deposit dries out. Similarly, changes caused to soil
chemistry (e.g. from needle fall) may cause metal artefacts or ceramics to decay quicker.

The early identification of the nature, extent, setting, visual envelope and linkages of archaeological sites
and monuments or other important built heritage structures or features, and the incorporation of these
considerations both at the pre-application design stage and during site works (where afforest taorlls
approved near known or suspected archaeological sites and monurments} will help to avci’“ ;3?5:* inimise
the risk of damage. ;

Examples of measures to avoid, reduce or mitigate adverse impacts inciude:
» avoidance of areas of known or suspected elevated archaeological potential;

v
» incorporation of appropriate archaeological setbacks; % % ‘:;U

- .H--. . - - . 17.
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v

A

“J

access routes;
unplanted lines of sight;
arranging for in-works supervisory safeguards such as archaeological monitoring; and

the sensitive design of the forest edge adjoining archaeological setbacks, to provide an
appropriate setting.

The Registered Forester must identify known archaeological sites and monuments or other important
built heritage structures or features, on and adjaining a site proposed for afforestation, through review
of the relevant layers on iNET, and through a thorough onsite assessment.

The Forester should also utilise readily accessible sources of information. For example, the online digital
service - the Historic Environment Viewer - provided by the Department of Arts, Heritage, Regional,
Rural & Gaeltacht Affairs, facilitates access to the databases of the National Monuments Service (NMS)
Sites and Monuments Record (SMR) and the NIAH. In addition, the RPS for each county is normally
accessible on-line, and can usually be found as an appendix to the published County Development Plan.
See the Forestry Standards Manual for further details. .

Where possible, include all reference numbers (e.g. RMP number) on the Biodiversity Map submitted
with the application. Doing 50 may expedite the Forest Service assessment of the application.

Once the various archaeological sites and monuments and other important built heritage structures
or features (including those both ‘designated’ and ‘non-designated’} have been identified, the relevant
minimum archaeological setbacks detailed in Section 2.8 apply, as well as any other measures proposed
to address considerations such as the nature, extent, setting, visual envelope and linkages of these sites,
monuments, structures or features.

2.6.3 Conditions attached to or further information required in approvals

18.

As a general rule, the archaeological conditions that may be-attached to any approval for afforestation
will be taken from, but are not limited to, one or more of a tiered hierarchy of archaeclogical mitigation
responses. These include:

v ¥ Y ¥

Y

v

v

archaeological sethacks {including fenced-off exclusion zones);

access routes; ¢
unplanted lines of sight;

increasing the size of the archaeological setbacks;

the exclusion of a larger area or areas of archaeological potential;

archaeological monitoring of specified areas by an independent archaeological consultant
retained by the Applicant or the Registered Forester;

refusal of either part or all of the developmient, pending the consideration by the Forest Service
and NMS of an archaeclogical assessment and an archaeological impact statement prepared by
an independent archaeological consultant retained by the Applicant or the Registered Forester;
or

refusai after submission, where warranted due to significant adverse impacts that are evident
at the very outset of the Forest Service assessment, or which become so as the assessment
continues.

Note, as explained above, where it is evident to the Forest Service at the outset or where it becomes
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Ogham Stone, Knickeen,
Co. Wicklow (Coilite

property).

evident as the assessment progresses, that a proposed development is likely to have significant adverse
impacts on archaeological, historical or cultural sites or features, and which in its opinion cannot be
adequately addressed by conditions based on the tiered hierarchy of archaeological mitigation responses
listed ahove, the application may be refused entirely.

2.6.4 Archaeological finds at the pre-application design stage

Note that, during the onsite assessment or with local knowledge, the Registered Forester may also
encounter a previously unrecorded archaeological site or monument at the pre-application design
stage. If discovered, the location of any new or suspected new archaeological site or monument
must be included on the Biodiversity Map, and a clear reference included in the map's table legend.
Furthermore, a clear description must be provided in the ‘Other Environmental Considerations’ section
of the Afforestation Application Form 1.

The Forest Service will consider such reports as part of its assessment of the application. Following
referral to the NMS, it may impose one or more relevant archaeological conditions, with a default
position being to favour preservation in situ of any new archaeological site or monument so identified
{in accordance with the principles and approach as set out in Part lil of Framework and Principles for
the Protection of the Archaeclogical Heritage (Department of Arts, Heritage, Gaeltacht and the Islands,
1999}).

Where an archaeological object is discovered at this stage, it must by law be reported within a reasonable
time period {and not longer than 96 hours) to the Garda Siochana or the National Museum of Ireland.
Also, unless there is reasonable cause to believe that removal or interference is necessary to preserve
it or to keep it safe, it must not be disturbed The unsupervise’d recovery of archaeclogical objects by
might

cbjects, structures, features and soil layers.

(Note, see Section 3.8 for details regarding archaeological finds disco; ,‘ered durlr%%ﬁtorks
f \‘\ N 2
v,
: . 19.
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2.7 Landscape

OBJECTIVE: TO ENSURE THAT THE PROPOSED FOREST IS DESIGNED SO THAT IT IS VISUALLY ACCEPTABLE
AND IN KEEPING WITH LANDSCAPE AND AMENITY SENSITIVITIES.

The predominantly open landscape of Ireland is a result of the progressive clearance of the natural
woodland cover through the centuries, primarily for agriculture. In such an open landscape,
afforestation is a major change. Registered Foresters should therefore apply attention to shape, scale,
species diversity, margins, open spaces and views, to ensure that the new forest complements the
character of the landscape, and to avoid intrusive and monotonous plantations. Careful design of
forests at the pre-application design stage is important, as only limited improvements can be made
later on.

The Registered Forester should consult with the relevant County Development Plan (both Draft and
Final Plans), which will identify areas of particular landscape sensitivity and important views. The
Registered Forester should also view the site from various vantage points and approaches, to identify
how best to design the forest(*).

{* Within sensitive landscapes, it may be advisable for Registered Foresters to submit a series-of photographs
of the site, as viewed from various approach roads and local vantage points, together with an 0S Discovery
map indicating where each photo was taken. This will enable to Forest Service to assess how the afforestation

will fit into the landscape, as viewed from these positions. Some digital cameras and smartphones have a
function to take panoramic photographs, which are ideally suited for this purpose.}

Achieving an acceptable landscape design can be a subjective exercise. However, the following
measures can be applied as required, taking account of the size of the proposed plantation, its position
in the landscape, and its visibility from key vantage points, near and far. For example, a plantation on
a visible hillside within a sensitive landscape will require a greater degree of design compared to a
plantation within a lowland area with hedgerows, where measures may be limited to well-designed
setbacks adjoining dweliings and public roads.

It is important that @ny measure applied is done so at an appropriate scale, in order to have the
desired impact.

When appropriately
sited and with sensitive
fayout and design, new

woodlands and forests
make a significant
contribution to the
landscape. {Photo
Giflian Mills}

20.
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Shape, margins and

diversity are key
considerations in forest

landscape design.

(Hlustration Aislinn Addms}

2.7.1 Shape

2.7.2 Margins

v

Shape is the dominant landscape feature. It refers to the forest outline and also to the pattern
of different species within it.

Overall straight or horizontal lines and geometric or regular shapes should be avoided, where
possible. These are often imposed by property boundaries, but can be mitigated by landscape
setbacks {see Section 2.8).

The planting of single, smalt groups and irregular beits of native species {e.g. birch, rowan, oak
and Scots pine, as site conditions allow) along the forest edge or within any environmental
sethack will also add visual interest — see Sections 3.5.3 and 3.5.4.

On hillsides, planting should conform to the overall pattern in the landscape, whether natural
landforms or field patterns, and follow the same rounded or irregular shapes.

Large open landscapes are more suited to relatively large forested areas, while smaller and

more regular shapes fit in better within a lowland pattern of fields a e
~ oyl
e 5 B

' nnnag k-
6 Junl 2223 €46
Avoid abrupt margins between the forest and .open gro\t\{nd, between different species an

between different Grant & Premium Category {GPC) plot

»
Kefy counry GO
On sites approaching the skyline, the upper margin should be in line with tfie predominant

landscape characteristics, be they irregular or smooth. Avoid leaving a narrow parallel band of
open ground near the skyline. The open ground should reflect the scale of the hill or ridge. At
lower points, planting can be carried right over the skyline.

In upland areas, long straight vertical boundaries should be avoided. Instead, a diagonal trend
should be maintained.

Along highly visible forest margins, localised areas of spruce and pine trees towards the outer
10-15 metres of the forest can be planted at wider and irregular spacing. This measure, when

21,
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used in conjunction with forest edge planting, can promote the sense of a natural tree line,
therefore softening the external margin.

» Inlowland areas, straight boundaries can be acceptable where they reflect the agricultural
field pattern,

On lower margins, plantations can be blended into the agricultural landscape by introducing
and extending broadleaf plots and additional broadleaves upwards in amongst conifer plots,
especially following hollows in the landform.

Y

2.7.3 Diversity

# Diversity can be promoted by using a variety of species and by incorporated and reinforcing
open spaces and retained habitats.

» Too much variety, however, should be avoided. It is usually desirable that one species
dominates by about two-thirds.

v

To be considered eligible under the Afforestation Scheme, the proposed plantation must have
a minimum of 10% broadleaves, either as plots of minimum width and / or as single, small
groups and irregular belts of additional broadleaves. Furthermore, each plot must comply
with one of the GPCs described in the Forestry Standards Manual, and its corresponding
requirements, including species composition.

» Promote an interlocking pattern along the margin between plots of different species. This can
be achieved by extending groups and single trees of one species into the other, within the
scope allowed under the GPCs involved.

# Avoid creating long rows of single species or rows or blocks of alternate species.
> Avoid species boundaries crossing the skyline.

> Plot outlines and group planting should follow ground vegetation patterns — this will help
maintain a natural appearance.

> Reinforce the outline of retained woody habitats, by planting broadleaves in adjoining
tongues or groups.

Y

The planting of single, small groups and irreguiar belts of native species (e.g. birch, rowan, oak
and Scots pine, as site conditions allow) along the forest edge or within any enviranmental
setback will add visual interest — see Sections 3.5.3 and 3.5.4.

2.7.4 Environmental setbacks and future operational areas

22.

Within the overall plantation boundary, the pattern created by environmental setbacks and future
operation areas must be taken into account. The layout and design of these open spaces is set out
elsewhere in this document. As an overall measure, where these features intersect with each other,
introduce appropriately-scaled bell mouths in order to eliminate stark junctions and corners that may
be visible from outside the plantation. The use of forest edge planting and environmental setback
planting (see Sections 3.5.3 and 3.5.4) can also soften harsh angles.



2.7.5 Other considerations

¥ Where possible, ridelines and

Environmental Requirements for Afforestation

Integrate environmental setbacks |
ond future operational areas, to i
create a more natural landscape
design. (Hlustration Aislinn Adams)

firebreaks through forests should
follow landform and make use of
natural features. They should follow
an irregular route that aveids dividing
a plantation into equal parts, and
they should not be sited at right
angles or parallel to contours.

Landscape setbacks and appropriate
edge design for public roads and
dwellings are important — see Section
2.8 for requirements.

23
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2.8 Environmental setbacks

key part of forest design.
{tilustration Aislinn Adams) -

24,

An environmental setback is a (largely) unplanted and undisturbed open space of a defined width,
installed to protect a particular environmental feature or sensitivity. Different types apply, depending
on the feature or sensitivity involved, i.e.

water setback

Y

retained habitat setback
archaeological setback
public road setback

utilised building setback

Y ¥ ¥V YV V¥

landscape setback

Table 5 deséribes the minimum setback width {as measured horizontally) and setback treatment for
each of the above. Note, the Forest Service may stipulate, on a site-specific basis, greater setback
widths than those prescribed, or setbacks in relation to other types of features or sensitivities {e.g.
swallow holes}.

In all cases:
» Where different setbacks overlap, the greater setback width applies.
¥ The setbacks described in Table 5 are eligible as ABEs.

‘;’

in general, setbacks are to remain undisturbed at afforestation and throughout the remainder
of the rotation, and allowed to develop naturally. Setbacks will typically develop a sward of
natural ground vegetation accompanied over time by (potentially} pockets of native woody
growth.

The ongoing treatment of setbacks during Site Works and Ongoing Site Management are
detailed in those chapters.

N

Woater setbacks and
setbacks from other
environmental features
and sensitivities are a

-
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Appropriate setbacks
from dwellings, designed
with appropriate edge
planting with native
broadleaf species, will
avoid overshadowing

and a sense of isolation.
(Hlustration Aislinn Adams)

2.9 Future operational areas

Future operational areas are areas left unplanted in order to facilitate the future management of
the plantation (e.g. a rideline) or t6 accommodate future infrastructure (e.g. a forest road or Janding
bay). In addition to their primary management function, these operational areas are also important
biodiversity features in their own right, and this value can be enhanced further through simple design
and additional planting. The following applies:

» Edge design should take account of good landscaping practices and the local topography.
Avoid creating an unnaturally straight forest edge. instead, taking account of the immediate
landform, create a more naturally undulating edge.

» Where possible, orientate in an east-west direction, to maximise sunlight throughout the day
and the seasons.

2.10 Open spaces and deer management

Forest design at afforestation should incorporate measures to facilitate future deer management.
Environment setbacks and future operational areas may provide suitable open spaces to apply
control, complete with appropriate shooting positions and safe back stops. However, these may need
to be augmented by additional future operational areas, specifically for this purpose. Also, in the case
of open spaces likely to be used for deer management purposes, avoid landscape and biodiversity
planting within these spaces and along the adjoining forest edge, in order to retain clear lines of sight.

28.
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A deer hide overlooking
an open space. During
afforestation, incorporate
features that will facilitate
deer management in the
future.

2.11 Site inputs

At design stage, planned site inputs such as fertilisers and herbicides should be tailor ',;‘c}‘*to the’s"fﬁeciﬁqf,
requirements of each plot. Aim to achieve successful establishment with the minimalevel ofEificial %
inputs possible.

%)

)

g |
Regarding fertilisers, phosphorus (P} is the main nutrient fertiliser applied at a%férestaﬁe%i;}with
nitrogen (N) and potassium {K) occasionally applied as remedial fertilisation. Not i‘lfpat peatysoils
have a very low capacity to bind phosphorus. Slow-release formulations may be app Lj\ariate gn.nore
sensitive parts of the site. -3

KERRY coun

The afforestation application must detail:

%

> the proposed fertiliser type and application rate; and

> the proposed method of vegetation control (including herbicide type and application rate, if
applicable).

m—

Note that further operational safeguards regarding fertiliser and herbicide application are set out in
Section 3.7.

2.12 Further environmental assessment

Stage 1: Design culminates in the submission of a Form 1 for afforestation approval. This triggers the
Forest Service assessment of the proposal. In some situations, the Forest Service may seek specific
environmental information regarding the proposal, before it can continue with its assessment. In such
cases, a request for further information will be sent to the Applicant and his / her Registered Forester.

In a minority of cases, the information sought may entail the following, which typically involve the
input of a specialist:

> Ecological Report

29,
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30.

Archaeological Assessment / Archaeclogical Impact Statement
Water Management Plan
Visual Impact Assessment

NATURA Impact Statement (NIS)

A7 A S

v

Environmental Impact Statement (EIS})

See the SUPPORTING DOCUMENT for further details.
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Section 3
Site Works

3.1 Overview

Stage 2: Site Works spans the period between the receipt of the technical approval for afforestation
up to the completion of initial site works and (where grant-aided) Form 2 submission.

The technical approval will set out conditions that must be adhered to. If uncertainty exists regarding
any condition, contact the Forest Service for clarity before proceeding with any work.

Note the following:

s

> Site works can only commence after receipt of the technical approval (note, in order to be
eligible for grant aid, projects submitted under the Afforestation Scheme must await financial
approval, before commencing.}

» The Registered Forester must secure written Forest Service agreement before pursing any

material change to a project post-approval. Not doing so may pvam¢aﬁ_qth§1§t11ntcal approval
and the financial approval {where relevant} issued.

3.2 Site management

all relevant measures set out in these Requirements and all environmental conditions attached to the
technical approval issued. This should be carried out via onsite management and supervision. ‘Yool
box’ meetings are encouraged, whereby the Registered Forester reviews the various serisitivities and
safeguards during an onsite meeting with the operators before operations commence.

Onsite activities should also be reviewed periodically during the site works, to ensure that related
safeguards are in place and that contingency planning (see below} is functioning.

3.3 Oversight by other specialists

Conditions attached to the technical approval may stipulate the onsite presence of a specialist during
site works. For example, a condition may stipulate the archaeological monitoring of specified areas.
Archaeological monitoring involves having a suitably qualified archaeologist present during certain
operations, or during the course of the carrying out of certain parts of approved development works,
in order to identify and protect archaeological deposits, features or objects that may be uncovered or
otherwise impacted by those operations. In such cases:

» an independent archaeclogical consultant must be retained by the Applicant or Registered
Forester to carry out the monitoring;

% as set out in Section 3.8, the archaeotogist will be empowered by the approval conditions
to stop any works in the immediate area of any new discoveries inter afia, so as to ensure
the timely notification of the relevant authorities, the proper recording of any exposed
archaeological material, and the preservation by record or preservation in sitv of the

31.
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elements of the archaeological heritage, as appropriate;

» there will be a condition requiring the archaeological consultant to submit a full report on the
results of the archaeological monitoring (including any discoveries made and any subsequent
archaeological work undertaken) to the Forest Service, the NMS and the National Museum of
Ireland; and

> failure to ensure that the archaeological monitoring is undertaken during the course of the
carrying out of the specified parts of approved development or to submit the required report
on this monitoring before or at latest at Form 2 stage, may be deemed to be:

s a breach of the statutory approval for afforestation; and / or

» a breach of the specific environmental conditions attached to the approval for grant aid
and may: (i} delay the progress of the Form 2 {Application for 1* Grant Instalment); and
{ii} be subject to a penalty.

Sanctions may also applied, as set out in the Terms & Conditions for the Registration of Foresters
and Forestry Companies.

3.4 Contingency measures

Ensure that an adequate contingency plan is prepared. This plan must clearly inform operators how to
react and who to contact, should an unexpected event arise that may create a risk to the environment,
e.g. a period of intense rainfall, an accidental spillage of chemicals, the discovery of an unidentified
archaeological site, monument or ohject. The plan should be readily available onsite and ail operators
should be made familiar with its content.

The SUPPORTING DOCUMENT contains a template contingency plan, to be completed as relevant.

3.5 Treatment of setbacks

32

As set out in Stage 1: Design, the following setbacks, comprising {largely) unplanted and undisturbed
open spaces of a defined width, are required to protect different environmental features and
sensitivities:

» water sethacks

» retained habitat setbacks

Y

archaeological setbacks
» public road sethacks
» utilised building setbacks

» landscape setbacks

See Table 5 for setback widths and design details. The treatment of these setbacks during Stage 2: Site
Works is set out below.

The Registered Forester must ensure that all operators are aware of the importance of any
environmental setbacks required onsite, their location and extent, and what is and is not permitted
within themn (as per Table 6 below). An environmental setback must not be used for any forest
operation or for any other purpose which could compromise its protective function or which could



Environmental Requirements for Afforestation

damuage the environmental feature or sensitivity being protected.
Under the Forestry Schemes Penalty Schedules, failure to adhere to the required environmental
setbacks can incur significant penalties.

3.5.1 Installing environmental setbacks

It is good forest practice to mark out environmental setbacks before operations commence, to avoid
incursions. The following guidance applies:

> Mark off the setback using temporary markers, e.g. posts or bamboos with hi-vis tape,
securely driven into the soil with approximately 1.5 metres remaining visible above ground.

% Marker spacing will vary depending on setback shape, e.g. 10 metre spacing for setbacks
which vary in width; 30 metre spacing for long linear setbacks.

5 Linear setbacks {e.g. archaeological sight lines) can be demarcated by markers set along the

centre line.
% Also use markers to indicate the position of any additional enhancement planting proposed
along the forest edge or within the setback itself (see below).

Note that specific requirements apply regarding ‘designated’ archaeclogical sites and monuments

and ‘designated’ buildings and structures or parts of structures which form part of the architectural

heritage and which are of special interest: '

¥ Unless the conditions attached to the technical approval specify otherwise, erect a permanent
fence comprising two strands of plain wire on the outer edge of the archaeological / built
heritage exclusion zone. Adhere to the standard Forest Service fencing specifications,
including the use of IS 436 stakes {see the Forestry Standards Manuaf)(*). Note, where the
outer edge of an archaeological monument / built heritage structure or feature is not evident
on-the-ground, the advice of the Forest Service Archaeclogist or a consultant archaeologist
retained by the Applicant or her / his Registered Forester should be sought. {*This fence must
be stock proof, if it represents an external boundary of the plantation.)

Existing access routes to an archaeological site must be left unplanted and undisturbed, and
must be left open for pedestrian access by archaeological officials throughout the rotation.

If there is no existing access route, leave an unplanted 4 metre wide route suitable for///-\
pedestrian access from the direction of the nearest public road, forest road or track. 7.

L
5 9 .
d, ‘5'*'5' )
= G, O
3.5.2 Subsequent treatment It 2
Table 6 details what is and is not permitted within the various environmental setbacks ;i €3 &
g €1 3
] Py e
g %:, {%«
A S~
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A

33



Forest Service, Department of Agriculture, Food & the Marine

s|ieiep
104 T'5"€ UORI3S
oo5 - mm.:.—uwmc

|eaiSojozeyaie ‘E'SE o
pajeudisap uoly3ag 9as u_u.mnaw.m
3pnex3 3pn[axy apnjIxg apnjax] 10j palinbay apnjax3 — padeunoul |eatdojossipay
e
L0138 395 . E
apnjaxg apnpax3 3pNjax3 apnjax3 palinbal joN spnjax3 — padesinoaug] ‘v_u.mn..._wm. umxn_.m_.._
"S1ew
pue sayapnw 'Suipdwey
SE LoNs ‘pealsul
SPOYIPW IP[IIQIay-uou
a5} "paqiyoxd s1 asn
3pIglay “quswadeuew
uoneladaa Suipielday «
“1d Sungued ay) o
uoje|nwioy asea|sl
-Mojs alendosdde {T°L°€ UDNIBS Ul pA|IeIP
ue jo uoieddde uoidaoxa ue ypm) uleap
{ENUBLW 3Y] O] P Buisixa ue ojul 4O BUOT
uoneddde JasIiUY « onenbe ay3 o1ul Aj3oanp
:$yuswsnbal a8reyosip 10 Hoegyss
FUIMO|{04 SYL U paseq |  491EM 3Y] BSITARIL IO O ¥'SE Qe
‘Buipuerd ¥2eq19s Ysigeiss | 191U JOU IS SUIBIP MaN uoi3as 295 u0J1295 995
a3pn(ax3 03 paanbal i paglwiiag *apRaxy apn|axg paJinbal joN — padeunoouy - pageunooul WIBQLas JBIEAN
1M PUD SIYDIS S
o L i ynm By “Bupunid
2BDUIDIq /. HOIBAYND 2bpa153i04 - adAa yougqias

i uolipaadg .

Uonuiouiag

L DIUSUIMOINT

-Ajdde syuswaiinbai yo 325 JusBunls Ajjeluswuoataus aiow ay). ‘deJaA0 $4IEQIIS J ‘210N "SHIOM 3115 SULINP SYIBQIIS [BIUSLUUOIIALS |0 JUSLLIEaLY g IqEL

e

34.



Envircnmental Requirements for Afforestation

w
e 93
u < <
[ ¢4 =
5 <3 %
2 5
2 &j
"§°L '€ UOHIRS VEE €GE
Japun spiendajes ‘Bunuejd “Sunuejd UQI1235 338 uoIIBS 3I5
0} palqns ‘paniuwiiad #IBGIDS 104 ‘PIUIBY ¥3eq3as J0j ‘Pariad pauLad paiinbailoN « padeinoaul — padeinoau]
“sjeu
pue sayanw ‘Buyjdwen
SE Yyans ‘pealsul
spoylaw apiigay-uou
asn "pangyoud 51250
BpIgLay qusawedsuew
uonesdan Suipleday « G E UOIDES
“Nd 3unued s43 o 395 "s9l|aMmp
{pasn uoeNuLIGy 3583[34 JuinoqySsu
31 ‘sspionsad Jayjo pue} -mojs ajepdoidde ayy Aq 0] paside
sapiaiqsay jo 38e1035 ue jo uonexndde J'auoz wigg ol
pue uopjesedaid jenugil 3yl 03 P W O A4 UIy3m
ay3 apnjxa ‘Buyamp e uorlesl|dde Jasyiliag « pageinodus st
WioJ} 3JBq3es B UM 4 sjuawannbal Sunueyd yoeqlas “€'G°E UOIIAS
IDAIMOH "G LT U033 Supmoy)|o.24) U0 paseq ‘sguijjamp | @85 — s3ulamp
sapun spiendajes | ‘Bunue|d yaeqias ysiqelsd wioly $yIeq1as wosf Soeglas
o1 133lqns ‘pontiag 01 paainbas ) paluLad IpPxg paniwiag paiinbailoN 0] uojie[Rl u| Jo} Moyepuen
€6 UohIag
"G/ € UOIDBS 235 — $30/d
Japun spiengajes 13§Iuod 3Ip|spess
03 10algns ‘paniuliad apnpx3 apnixg pajweag paunbal 10N apnyox3 10§ Aojepuely

35. .



Forest Service, Department of Agriculture, Food & the Marine

3.5.3 Forest edge planting

.
»

‘.’

¥

AT

Forest edge planting comprises the planting of single, small groups and irregular belts of
native species (e.g. birch, rowan, oak and Scots pine, as site conditions allow) along the outer
edge of conifer GPC plots, typically those adjoining environmental setbacks.

This measure enhances the landscape and biodiversity value of the forest edge.
Forest edge planting is mandatory within conifer plots adjoining:
» utilised building setbacks created for dwellings; and

+ public road setbacks, where the strip 10 metres to 20 metres from the road must be
planted with broadleaf trees, to give a minimum two-thirds coverage within this strip.

Forest edge planting is encouraged in relation to all other environmental setbacks, as site
conditions allow - see Table 6.

Where applied, forest edge planting must not encroach into the environmental setback itself,
in order to maintain the necessary setback width. Forest edge planting forms part of the GPC
plot.

Where applied as single trees, ensure that the tree is adequately protected against grazing,
using a standard tree shelter or a deer guard, as necessary.

Where applied as groups, adopt a robust planting design using trees with compatible growth
rates, planted with necessary protection against grazing. Group size may vary from 5-10 trees
to 50 trees and over, depending on landscape scale. In deer-prone areas, wider spacing and
the use of deer guards may be appropriate - specify details on the Certified Species Map.

3.5.4 Environmental setback planting

forest edge planting, using
deer shelters.

36.
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Environmental setback planting comprises the planting of single, small groups and irregular
belts of native species {e.g. birch, rowan, oak and Scots pine, as site conditions atlow) within
an environmental setback.
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3 This measure enhances the environmental role of the setback itself, e.g. planting within a

landscape setback will create better visual ‘tie-in’ between the surrounding landscape and the
forest edge.

"
i

Apply environmental setback planting as per Table 6 and as site conditions aliow.

Y

Where applied as single trees, ensure that the tree is adequately protected against grazing,
using a standard tree shelter or a deer guard, as necessary.

» Where applied as groups, adopt a robust planting design using trees with compatible growth
rates, planted with necessary protection against grazing. Group size may vary from 5-10 trees
to 50 trees and over, depending on landscape scale. In deer:prone areas, wider spacing and
the use of deer guards may be appropriate - specify details on the Certified Species Map.

z

Environmental setback planting should not exceed 20% of the area of the setback,

Y

Note, sethack planting may be counter-productive within setbacks likely to be important for
deer management, as it may obstruct sight lines,

v

The following applies specifically in relation to planting within water setbacks:

* Strategic planting within water setbacks may help to deliver direct in-stream ecosystem

services such as bank stabilisation, cooling / shading, and food drop into the aquatic
ecosystem.

e Pursue water setback planting only where agreed in advance with Inland Fisheries
Ireland and (where relevant) NPWS.

« Limit to single or small groups {5-10 trees) of native riparian species (birch, willow, and
occasional alder and pedunculate cak) at strategic points within the water setback.

« Such trees should be pit-planted and protected from grazing, as necessary.

3.6 Treatment of future operational areas

Treat future operational areas (as described in Section 2.5.2) as follows, to enhance their landscape
and biodiversity value:

> As per good practice, mark out these areas before operations commence (see Section 3.5.1),

% Based on the immediate topography, vary their width to avoid artificially straight lines and to
create a naturally undulating forest edge.

» Consider forest edge planting (see Section 3.5.3).
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3.7 Operational safeguards

Mandatory measures to protect the environment during operations are set out below. Conditions
attached to the technical approval may also contain additional measures to be adhered to. Also
note Section 3.1 {regarding material changes post-approval) and Section 3.4 {regarding contingency
planning}.

3.7.1 Drainage and cultivation

38.

A key requirement regarding drainage and cultivation is the protection of aquatic zones {streams,
rivers and lakes) from any sediment and nutrients contained in water draining off the site, both during
afforestation and throughout the remainder of the forest rotation. The following measures apply.

P

L

Y

Review Section 2.4.2 regarding key factors dictating selection and design.

It is critical that water collected in drains flows slowly, both during afforestation and
throughout the remainder of the rotation.

Adhere to the overall drainage and cuitivation plan approved for the project, and to the
spécifications set out in the Forestry Standards Manual.

Select machinery based on soil, drainage and slope, to minimise the risk of rutting.
In relation to water setbacks for aquatic zones and other water features (see Section 2.8):

= Ensure that all new drains end in an appropriately-sized sediment trap or an interceptor
drain(*} positioned gutside of the water sethack. This will allow discharged water to
seep through the water setback, enabling ground vegetation to filter out sediments and
nutrients.

« Do not carry out any cultivation within the water setback itself.

* New drains must not enter into or traverse the water setback, or discharge directly into
the aguatic zone or into an existing drain(**).

{* Interceptor drains are constructed along the outer edge of the water setback. They collect the
discharge from the drained area and allow it to overflow into the water setback. See Forestry Standards
Manual for details.)

{(** An exception applies to flat difficult-to-drain sites, where it may be necessary to link drains directly
into the aguatic zone or an existing drain, provided it can be assured {based on site factors and / or
sediment traps and other safeguards) that sediment and nutrients will not enter the aguatic zone. {If
linking into an existing drain, the following applies: Existing drains may be ‘greened over' to varying
degrees, and this vegetation plays an important role in filtering out sediments and nutrients. Therefore,
if the existing drain needed to be cleaned out, consider doing so in sections over several years; as
opposed to a single operation.) Note, no linkage into aguatic zones and existing drains is permitted
where the Forestry & Freshwater Pearl Mussel Requirements apply or anywhere within the Priority 8
Freshwater Pearl Mussel Catchments. This restriction may result in the site falling under the category
‘Unsultable Land Type’ (see FS-DAFM Land Types for Afforestation) and therefore ineligible for funding
under the Afforestation Scheme.}

In general, do not carry out any drainage or cultivation within any other environmental
setback. See Table 6 for details.

Collector drains that receive water from mound drains should be no more than 80 metres
apart. The angle of descent within these collector drains, as measured within the channel
of the drain itself, should be no greater than 2 degrees (1-in-30). Collector drains should
be excavated to a depth no more than 15 cm below the depth of the mound drains. The



Conventional mounding
{left} and invert mounding
for more sensitive sites
(right}.
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intersection between mound drains and collector drains must be offset along the length of
the collector drains, to ensure that individual mound drains do not continue in long unbroken
runs down the slope.

» Regarding sediment traps:

The number, désign and size of sediment traps must be sufficient to protect against the
sedimentation of any receiving aquatic zone during afforestation and throughout the
remainder of the forest rotation.

In order to capture sediment as close to the source as possible, sediment traps must
be installed throughout the drainage network. The number of sediment traps installed
must reflect the risk of sediment becoming mabilised.

Sediment traps are required at the end of all new drains leading to the water setback.
These sediment traps must be located gutside the water setback.

Sediment traps should be located on level ground {where possible} and should be
rectangular in nature, with the longer side orientated parallel to the flow.

Sediment traps can represent a site hazard and may require specific health and safety
measures such as fencing.

Monitor sediment traps throughout operations. if sediment traps are filling up, clear
out the built-up sediment and deposit it on level ground several meters away.

> Stop all drainage and cultivation operations during periods of rainfall, in situations where

rainfall level and site conditions create the risk of sediment becoming mobilised onsite.
Operations can only recommence once an adequate period of time has elapsed for the risk to
abate. This safeguard is triggered by tracking weather forecasts and by contingency planning.

» Where the drainage network and sediment traps are under pressure and signs of failure are

evident, additional measures will be required, often in the form of additional sediment traps.
In complex situations, the input of a hydrologist or an engineer may be required.
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in-drain sediment trap
(left) and a sediment trap
adjoining a water setback
{foreground) (right). |

Additional safeguards include the following:

v

Y

v

Small dams positioned within drains and comprising timber, stone or staked geotexile, can
be used to slow water flow and to encourage sediment deposition. These should have a *v’-
shape in their centre, to control the overflow of water and to prevent the scouring out of the
sides of the channel during flood events.

It may be necessary to install large settling ponds into which site drains flow. These settling
ponds must be appropriately sized (i.e. sufficient to contain flow from high rainfall events),
strategically located within the main body of the plantation and away from aquatic zones, and
properly maintained.

Favour plots of more species-diverse GPCs in areas adjoining water setbacks, where site
conditions atlow.

Design the drainage network in a way that will eliminate or reduce water-related risks during
operations later in the forest rotation, e.g. roading, thinning.

Develop windfirm edges within the forest {e.g. using ridelines or retained hedgerows with
habitat setbacks) to enable the future harvesting of smaller coupe sizes over staggered
periods of time.
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3.7.2 Fertiliser application

A key consideration regarding fertiliser application during site works is to eliminate the risk of run-off
into receiving waters. The following apply:

¥ Match fertiliser type and application rate to specific plots — aim to achieve successful
establishment with the minimal level of fertiliser input possible. Do not apply fertiliser if it is
not needed.

% Where available, granular formulations should be used to reduce the potential for drift and
wash-off into receiving waters.

> Fertiliser application is not permitted within the water setback (some exceptions apply - see
Table 6) or within 20 metres of the aquatic zone, whichever is greatest. Manual fertiliser
application only is permitted from this point back to 50 metres from the aquatic zone.

» Ingeneral, fertiliser application is not permitted within water setbacks or other environmental
setbacks. However, some exceptions apply - see Table 6.

% Do not apply fertiliser if heavy rainfall is predicted, or during heavy rainfall and / or high
winds. Following heavy rainfall, commence application only after the site has dried out
sufficiently for runoff not to pose a risk.

> Apply fertiliser manually, where possible.

> Consider using alternative slow-release fertilisers in more sensitive parts of the site.

3.7.3 Vegetation management using herbicides and other methods

Vegetation management during afforestation typically involves the use of herbicide. Regarding the
use of pesticides, including herbicides:

% The use of pesticides is governed by the European Communities {Sustainable Use of
Pesticides) Regulations 2012 (S.1.155/2012). Users of pesticides should familiarise themselves
with these Regulations and adhere to them.

» Only a registered professional user can apply pesticides authorised for professional use. A
professional user is any person who applies / sprays professional use products (regardless of
the quantity or method of application), including operators, technicians, employees and self-
employed people, both in the farming and other sectors.

Yf

All users of pesticide praoducts registered for professional use must follow the principles of
Good Plant Protection Practice, available for download at www.pcs.agriculture.gov.ie/sud/
professionaluserssprayeroperators/

A4

Appendix | to the above Good Plant Protection Practice document sets out general principles
of integrated pest management, which all professional users are required to follow. Appendix
Il sets out other legal requirements relating to the safe use of plant protection products.

» Any pesticide to be used in forestry must be approved for use in Ireland. Details of approved
products can be checked on the Pesticide Control Service section of the DAFM-website {see
i . o DEVELOPR i,
www.pcs.agriculture.govie). o
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A key consideration regarding herbicide
application during site works is to eliminate
the risk of runoff into receiving waters. The |
following apply:

> Aim to achieve successful

v

Y

Herbicide application within the
farestry context must foll must
follow the principles of Good Plant
Protection Practice.

establishment with the minimal
level of herbicide input possible. Do
not apply herbicides if they are not
required.

Do not apply herbicide if heavy
rainfall is predicted, or during heavy
rainfall and / or high winds. Following
heavy rainfall, only recommence
application after the site has dried
out sufficiently for runoff not to pose
a risk.

Fully adhere to the manufacturer’s
instructions and also measures set
out in the Forest Service Forest
Protection Guidelines and Guidelines
Jor the Use of Herbicides in Forestry.

Do not apply herbicides within the following areas, relying instead on non-herbicide methods
such as trampling, mulches and mats:

* within the water setback or within 20 metres of the aquatic zone, whichever is greatest;
+ within the water setback of a relevant watercourse or hotspot;

« within specified distances from different types of water abstraction points, as
prescribed by 5.1.155/2012 - see Table 7;

= within 15 metres of a landscape feature known to be a groundwater vulnerable area,
including karst areas, sinkholes and collapse features; or

» within a utilised building sethack created for a dwelling.

Herbicides are not permitted in sites within SACs and SPAs without completing a risk
assessment {this.may form part of a NIS, where sought). Preference should be given to low
risk plant protection products or biological and cultural control measures in cases where their
use is unavoidable.
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Table 7 Distances from different types of water abstraction points, within which pesticide
(including herbicide} application is prohibited under Schedule 2 of 5.1.155/2012.

Prohibited
Type of abstraction point X
ype of P distance
Abstraction point of any surface waters, borehole, spring or well used for the 5 metres

abstraction of water for human consumption in a water scheme supplying 1 m>
or less of water per day or serving 10 or less persons

Abstraction point of any surface waters, borehole, spring or well used for the 25 metres
abstraction of water for human consumption in a water scheme 25 m supplying 1
- 10 m® of water per day or serving 10 - 50 persons

Abstraction point of any surface waters, borehole, spring or well used for the 100 metres
abstraction of water for human consumption in a water scheme 100 m supplying
10 m® or more of water per day or serving 50 - 500 persons

Abstraction point of any surface waters, borehole, spring or well used for the 200 metres
ahstraction of water for human consumption in a water scheme supplying 100
m® or more of water per day or serving 500 or more persons

3.7.4 Other pesticide use

Other pesticides may be needed on rare occasions within the context of afforestation. In such cases,
the above requirements regarding herbicides apply at a minimum, and more stringent measures may
also be required. Regarding the risk of Pine Weevil outbreak (e.g. an afforestation site adjoining a
recent conifer clearfell), any necessary dipping of planting stock must be carried out off-site in the
forest nursery, with onsite application permitted only in response to an ongoing outbreak. Alternative
tontrol measures are encouraged, e.g. the use of larger planting stock.

3.7.5 Preparation, storage and use of potentially hazardous material
Spillage or leakage of fertilisers, herbicides (and other pesticides), fuel and machine oils can be highly
damaging to the environment, especially water. The following apply regarding these materials:
> Minimise onsite storage and preparation.

» If unavoidable, store and prepare (if relevant) at a dry, elevated location at least 50 metres
from any aquatic zone and at least 20 metres from all other water features {as listed in Table
1). This also applies to all machine refuelling, maintenance and repair work.

‘;:'

Do not discharge any substance into an aquatic zone, relevant watercourse or hotspot, or into
any drain or sediment trap.

¥

Do not rinse out containers onsite.

» Do not clean equipment within 50 metre of any aquatic zone or within 20 metres of any other
water feature (as listed in Table 1). All wash waters must be disposed of carefully.

% Collect and retain spent machine oil for appropriate disposal off-site.

v

Remove all empty fertiliser bags, pesticide and oil containers, and all general refuse, from the
site during and after site works, for appropriate disposal off-site.

» Regarding pesticides (including herbicides), adhere to the principles of Gegdj Plant Protemon\?\
Practice (see Section 3.7.3) and to relevant sections of the Forest Protechon Guidelines and ™,
Guidelines for the Use of Herbicides in Forestry.
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3.8 Archaeological finds discovered during site works

Previously unidentified archaeological sites or artefacts may be exposed during the course of site work,
particularly during cultivation and drainage. These include artefact scatters, objects such as pottery,
flint and other stone artefacts, bronze oriron tools and quern stones, as well as burials and structural
features such as the foundations of buried structures or trackways. For example, the presence of a
spread of black soit or charcoal and burnt and heat-shattered stone is likely to indicate the presence
of a levelled cooking place {i.e. a fulacht fiadh) or other human activity in the past.

If an archaeological find is discovered, the following applies:

» The Garda Siochéna, the National Museum of Ireland or the National Monuments Service
must be notified immediately.

> The archaealogical object{s) or feature(s) must be left undisturbed. A minimum exclusion
zone 20 metres in radius centred on its location, and preferably larger, must be immediately
created until the site of the find has been investigated.

# Where an archaeological object is discovered other than by a gualified archaeologist
operating under an excavation licence issued by the NMS, it must be reported in the same
way as described in the Section 2.6.4.

¥ Where feasible, all operations should be switched to some other part of the afforestation site,
as far away as practically possible, until the investigation is complete.

As outlined above, clear contingency planning must be in place covering the possibility whereby an
unidentified archaeclogical site or object is discovered during site works.

3.9 Burning

44,

The burning of woody vegetation may occasionally be necessary to facilitate afforestation. This is
normally carried out during the season prior to planting.

Note that, under the Wildlife (Amendment) Act 2000, it is an offence to cut, grub, burn or otherwise
destroy, during the period 1* March to the 31 August inclusive, any vegetation growing on any
land not then cultivated.

Furthermore, under no circumstances should such material be burned on or near a known or

suspected archaeological site or monument or other important built heritage structure or feature or

within the archaeological setback / exclusion zone, as this could cause damage to the site, monument,
structure or feature as well as to underlying archaeological deposits.

For details, see the Forest Service Prescribed Burning: Code of Practice - Ireland (www.agricuiture. gov.
ie/forestservice/firemanagement/)
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3.10 Form 2 submission

Where the project has received financial approval and the 1% grant-instalment is being sought, the
Registered Forester must walk the site within 2 months prior to submitting the relevant Form 2, and
satisfy her- / himself that the plantation is compliant (inter afia) with all relevant measures set out in
these Requirements and with all environmental conditions attached to the technical approval issued.
If not, rectify any outstanding issue(s) before submitting the Form 2.

As set out in the Forestry Standards Manual, a subsequent Forest Service inspection may stipulate
remedial works is cases where the plantation is not compliant.
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Section 4
Ongoing Management

4.1 Overview

Stage 3: Ongoing Management spans the period from the completion of initial site works (and
payment of the 1¢ grant instalment, if grant-aided} up to Year 15 (i.e. the end of the premium period,
if applicable).

During this part of the forest rotation, there are generally no major site inputs required. However,
basic environmental measures apply, in addition to any specific conditions attached to the original
approval. Other silvicultural requirements also apply during the premium payment period, as set
out in the Forestry Standards Manual (e.g. the maintenance of stocking levels, fence lines and fire

breaks, fertiliser application) all of which must be carried out appropriately to prevent environmental
impacts.

Key will be the ongoing monitoring of the site, to ensure compliance with silvicultural and
environmental standards, requirements and conditions and also to check that potential threats to the
environment do not emerge (particularly in relation to drains and sediment traps) and that various
protective measures {principally setbacks) are functioning as intended.

4.2 Site inputs

Site inputs during Stage 3 are generally limited to the first 4 years up to submission of the Form 3 (if
grant-aided). At this point, the forest should be fully established(*), with all plots having at least 90% of
the original stocking spread evenly throughout the plot, with originally approved species represented
proportionately, and with trees free from competing vegetation and free-growing (see the Forestry
Standards Manual). Such inputs include herbicide application and possible fertiliser application, if
nutrient deficiencies arise. Both inputs must adhere to measures set out in Sections 3.7.2 and 3.7.3 of
these Requirements. (*Note, establishment may take longer on some sites.)

Regarding fertiliser application, assess exact requirements through a foliage analysis, following the
procedures set out in the Farestry Standards Manual.

(Over larger areas, aerial fertilisation may be required. No aerial fertilisation can be undertaken unless
an Aerial Fertilisation Licence as been obtained from the Forest Service. Refer to the separate Aerial
Fertilisation Requirements for details.)

Ensure that any necessary filling-in prior to Form 3 submission Eﬂect
planting, in relation to biodiversity and landscape.

/-
ann9 [ )
4.3 Drains and sediment traps 6 JUN 2523 E4

a3

Check drains and sediment traps regularly up to Year 4 and riogg%ily the,reYa&g_m iCularly during
. R . ¥ COUNT
and after heavy rainfall, in order to assess how effectively they aré "

if sediment traps are filling up, clear out the built-up sediment and dispose of it on level ground
several meters away. Where the drainage network and sediment traps are under pressure and signs
of failure are evident, additional measures will be required, often in the form of additional sediment
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traps. in complex situations, the input of a hydrologist or an engineer may be required.

In most cases, drains will stabilise and ‘green-up’ with colonising vegetation over time.

4.4 Treatment of setbacks

As set out in Stage 1: Design and Stage 2: Site Waorks, the following setbacks, comprising {largely)
unplanted and undisturbed open spaces of a defined width, are required to protect different
environmental features and sensitivities:

T
»

v Y VvV Vv

Y

water setbacks

retained habitat setbacks
archaeological sethacks
public road setbacks
utilised building setbacks

fandscape setbacks

The treatment of these setbacks during Stage 3: Ongoing Management Is as follows:

1.

The intended protective function of these setbacks must be maintained throughout this
stage of the forest’s development. This generally entails leaving these areas undisturbed and
allowing natural ground vegetation to develop. Management may be required in some cases,
e.g. to control woody growth within a setback adjoining a dwelling, to retain an important
view or to prevent fire risk.

Monitor the development of forest edge planting and environmental setback planting (where
undertaken} and maintdin trees as appropriate (e.g. vegetation management, replacement of
mortalities, adjustment and eventual removal of tree shelters) until the trees are established

and free of grazing pressure.

48.
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3. Adhere to the specifications set out in Table 6 regarding permitted operations within setbacks.

4. The type of natural vegetation that will emerge within the various setbacks will vary according
to soil, elevation, aspect, grazing pressure, etc. On most sites, a mosaic of natural ground
vegetation and pockets of woody growth will typically emerge throughout this stage.

5. Monitor and apply appropriate control to prevent the colonisation of setbacks by
rhododendron and other exotic invasives. This requirement also applies to paths required in
relation to ‘designated’ archaeological sites and monuments and ‘designated’ buildings and
structures, to maintain access by archaeological officials,

6. The colonisation of the water setback with exotic invasives, in particular, Japanese knotweed,
Himalayan balsam and rhododendron, is of significant concern regarding water quality. Where
best practice involves herbicide use, consult with Inland Fisheries ireland and other relevant
bodies in advance. Controlling such species is difficult and expensive, and often requires a
wider catchment approach for progress to be sustained.

Note, 2 and 5 above also apply to the treatment of future operational areas (see Section 2.9} during
this stage of the rotation.

6 JUN 2073 645
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APPENDIX 4.1:

SHADOW FLICKER ASSESSMENT
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Appendix 4.1a

Specimen Turbine







Frotent: Treserpbury
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

Licersad user:

Jennings O'Donovan

Finisklin Business Park

1E-F91 RHHY Sligo
+353719161416

abyme / abyrne@jodiretand.com
Calrllated:

10/02/2023 15;50/3.6.355
SHADOW - Map

Calculation: Specimen Turbine Worst Case

Hours per year, worst case

0
10
160

Hours per year, worst case

0.1 - <10.0

10.0 - <30.0

30,0 - <100.0
100.0 - <=2,000.0

penStreetMap and contributors, ODbL

f N |

0 500 1006 1500 2000 m
Map: EMD QpenStreetMap , Print scale 1:50,000, Map center Irish ITM-IRENETSS (IE}), geocentric, GRS80 East: 512,970 North: 578,100
New WTG ¢ Shadow receptor
Flicker map level: Elevation Grid Data Object: Inchamore_EMDGrid_3.wpg {3)
Time step: 2 minutes, Day step: 3 days, Map resofution: 10 m, Visibility resolution: 5 m, Eye height: 1.5 m

"UWINDPARO 36 355 by EMD Intornational A5 Toi” A5 68 184850, W cined infernalions! com. Supperiemd gk Tt
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Projact: Besiipban: Ticersad user!

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
IE-F91 RHHS Sligo JE
+353719161416 {
abyrne / abyrne@jodireland.com
Celrutated:

10/02/2023 14:10/3.6.355

SHADOW - Main Result

Calculation: Specimen Turbine
Assumptions for shadow calculations

Maximurm distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please lock in WTG table

Minimum sun height over horizon for influence 34
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours} [VALENTIA OBS.]
Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec
1.30 2.04 2.89 492 579 499 432 4.35 3.60 2.54 1.64 1.06

Operational time
N HNNE ENE E ESE S5E S5 SSW WSW W WHNW NNW  Sum
357 232 1594 256 505 722 799 1,057 875 1,557 847 1,319 8,760

A ZVI (Zones of Visual Influence) caleulation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
Height contours used: Elevation Grid Data Object: Inchamore_EMDGrid_3.wpc .
Receptor grid resolution: 1.0 m

F) OpenstrestMap contributors, Data OpensSt
Scale 1:75,000

Map and contributors, ODbL |

—

All coordinates are in

Irish ITM-IRENETSS (1E), geocentric, GRS80 L New WTG & Shadow receptar
WTGs
WTG type Shadow data
Easting Morthing Z Row Valid Manufact. Type-generator Power, rated Rotor Hub height Calculation RPM
datafDaescription diameter distance
[m] [kw] [m} fm] [m] [RPM]
1 512,358 578,940 448.5Ti No  Siemens Gamesa SG 6.0 6600-6,600 6,600 155.0 107.5 2,500 9.3
2 513,947 578,689 369.0 TS Mo  Siemens Gamesa SG 6.0 6600-6,600 6,600 155.0 107.5 2,500 9.3
3 513,613 579,050 374.1 T4 No  Siemens Gamesa SG 6.0 6600-6,600 6,600 155.0 107.5 2,500 9.3
4 512,852 578,514 369.6 T2 Mo  Siemens Gamesa SG 6.0 6600-6,600 6,600 155.0 107.5 2,500 9.3
5 512,972 579,041 400.07T3 No  Siemens Gamesa SG 6.0 6600-6,600 6,600 1550 107.5 2,500 9.3

Shadow receptor-Input
No. Name Easting Northing 2Z  width Height Elevation Slope of Direction mode Eye height

a.g..  window {ZVI) a.g.L
[mi [m] [m] {m] {°] _ [m]
AHIL 512,160 578,211 3463 2.0 2.0 0.5 90.0  "Green house made” 25
B H2 513,445 578,031 2859 2.0 2.0 0.5 90.0  "Green house mode" 25 (,

CH3 513,072 579,801 3381 2.0 2.0 0.5 90.0  "Green house mode" 2.5
D H4 514,329 579,384 2893 2.0 2.0 0.5 90,0 "Green house mode” 2.5
E H5 514,339 577,982 318.8 2.0 2.0 0.5 90.0 "Green house mode” 2.5
F HE 514,756 578,856 262.2 2.0 2.0 Q.5 90.0  "Green house mode" 25
G H?7 513,435 577,744 2640 2.0 2.6 0.5 90.0  "Green house mode" 2.5
H HB 512,51% 577,570 2635 2.0 2.0 0.5 90.0  “Green house mode" 2.5
I H9 513,762 577,696 259.3 2.0 2.0 0.5 90.0  "Green house mode" 25
J H10 513,449 577,603 2494 2.0 2.0 0.5 90.0  “"Green house mode" 2.5
KH11 513,566 577,655 253.1 2.0 2.0 0.5 90.0  "Green housé mode" 2.5
L. H12 514,700 579,510 276.8 2.0 2.0 0.5 90,0 "Green house mode" 2.5
M H13 513,505 577,609 248.6 2.0 2.0 0.5 90.0  "Green house mode" 2.5
N H14 513,565 577,612 248.9 2.0 2.0 0.5 90.0  "Green house mode" 2.5
O H15 512,009 577,691 2783 2.0 2.0 0.5 90.0  "Green house mode" 2.5
PH16 513,794 577,514 246.6 2.0 2.0 0.5 90.0 “Green house mode" 2.5
QH17 511,756 577,894 3143 2.0 2.0 0.5 90.0  "Green house mode” 25
R Hi18 511,689 577,885 3118 2.0 2.0 0.5 90.0 "Green house mode" 2.5
§H19 513,838 580,300 3004 2.0 2.0 0.5 90.0 "Green house mode" 2.5
TH20 513,548 577431 2328 2.0 2.0 0.5 90.0 "Green house mode" 2.5
U H21 514,950 577,873 2839 2.0 2.0 0.5 90.0 "Green house mode" 2.5
v H22 515,053 579,406 282.1 2.0 2.0 0.5 90.0 "Green house mode" 2.5
W H23 513,747 577,308 221.7 20 2.0 0.5 90.0 "Green house mode™ 25
X H24  514,75% 577,513 2724 2.0 2.0 0.5 90.0 "Green house mode" 2.5
Y H25 513,572 577,269 2165 2.0 2.0 0.5 90.0  "Green house mode” 2.5
ZH26 513,974 577,197 2191 2.0 2.0 0.5 90.0  "Green house mode” 2.5

To be continued on next page...
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Pieneet; emenptgy. tacensad user:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings 0’'Donovan
Finisklin Business Park
1E-F91 RHH9 Sligo
+353719161416
abyrne / abyrne@jodirefand.com
Calrtated:

10/02/2023 14:10/3.6.355

SHADOW - Main Result
Calculation: Specimen Turbine

...continued from previous page
No, Name Easting Northing Z  Width Height Elevation Slope of Direction mode Eye height
a.gl. window (2v1) a.0l.
[m}] [mj [m] [m] °] [m]
AA M27 515,322 579,275 2750 2.0 2.0 0.5 90.0  "Green house made” 2.5
AB H28 513,631 577,179 207.2 2.0 2.0 0.5 90.0 "Green house mode” 2.5
AC H29 515488 579,130 260.2 2.0 2.0 0.5 90.0 “"Green house mode" 2.5
AD H30 514,568 577,209 2453 2.0 2.0 0.5 50.0 "Green house mode" 2.5
AE H31 514,413 577,149 2338 240 2.0 0.5 90.0 "Green house mode" 2.5
AF H32 511,831 577,246 253.3 2.0 2.0 0.5 90.0 "Green house mode" 2.5
AG H33 515,603 579,094 254.1 2.0 2.0 0.5 90.0 "Green house mode" 2.5
AH H34 512,444 580,689 261.7 2.0 2,0 0.5 90,0  "Green house mode” 2.5
AT H35 515614 578,103 249.3 2.0 2.0 0.5 90.0 “Green house mode" 2.5
AJH36 515,672 578,122 2458 2.0 2.0 0.5 90.0  "Green house mode" 2.5
AK H37 515,646 578,046 2433 2.0 2.0 0.5 90.0  “Green house mode" 2.5
AL H38 515,525 579,630 278.7 2.0 2.0 0.5 90.0  "Green hotse mode” 2.5
AM H39 515,332 577,403 242.0 2.0 2.0 0.5 90,0  "Green house mode” 2.5

Calculation Results
Shadow receptor

Shadow, worst case Shadow, expected values
No. Name Shadow hours Shadow.days Max shadow Shadow hours

per year peryear  hours per day per year

_ [hfyear] [days/year) [h/day] [h/year]
AH1 93:18 118 1:13 18:06
B H2 0:00 [V} 0:00 0:00
CH3 121:06 98 1:42 11:51
D H4 98:51 153 0:48 11:24
E HS 21:15 75 t24 441
F He 49:31 102 042 9:56
G M7 0:00 4} 0:G0 0:00
H H8 0:00 1} :00 0:00
IH9 0:00 0 0:00 0:00

J H1G 0:00 0 0:00 0:00
K H11 0:00 0 0:00 0:00
L H12 52:06 114 0:50 6:28
M Hi3 0:00 0 0:00 0:00
N H14 0:00 0 0:00 0:00
0 H15 12:33 57 0:18 2:25
P H16 0:00 0 0:00 0:00
Q H17 36:13 83 0:40 6:50
R H18 40:24 89 0:41 7:40
S H19 2712 86 0:26 2:28
T H20 0:00 0 0:00 0:00
U H21 0:00 [t} 0:00 0:00
Vv H22 32:39 79 0:37 4:47
W HZ23 0:00 [\ 0:00 0:00
X H24 10:35 45 0:18 2:16
Y H25 0:00 0 0:00 0:00
Z H26 0:00 0 0:00 0:00
AA H27 18:54 59 0:27 3:01
AB H28 0:00 0 0:00 0:00
AC H29 14:29 52 0:22 227
AD H30 0:00 0 0:00 0:00
AE H31 0:00 0 0:00 0:00
AF H32 0:00 0 0:00 0:00
AG H33 12:46 50 0:21 2:12
AH H34 10:36 40 0:19 0:58
Al H35% 10:28 37 21 2:19
AJ H36 9:24 35 0:21 2:05
AX H37 10:31 39 0:21 2:19
AL H38 13:21 54 0:20 1:52
AM H3% 2:00 0 0:00 0:00
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Projett: Diescrptis: Licensed user;

Inchamore 5 Turbine Wind Farm; Inchamore, Coolea, Ca, Cork Jennings O'Donovan
Finisklin Business Park .
1E-¥91 RHH9 Sligo .
+353719161416 f
abyme [ abyrme@jodireland.com
Calculated:

10/02/2023 14:10/3.6.355

SHADOW - Main Result
Calculation: Specimen Turbine

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected
[hfyear] [hfyear]

1T1 51:48 6:31
275 204:51 29:03
3T4 162:25 24:57
4T2 108:42 21:18
573 72:45 7:36

Total tumes in Receptar wise and WTG wise tables can differ, 38 a WTG pan lead to-flcker at 2 or more receptors simultanecusly antiar 1eceprars may receiva flicker fram 2 or more WTGs smultanecusiy.

The carculabon of ihe fataf expected values for a given receplor assumes a weighted average direclionaf reduction for alil WTGs contrbuting to shadow flicker within the same day. in the case where
shadaw Hficker from ohfferent WTGs s not concurrent within the day, the tolal expected time at 2 given receptor may daviate margnaly from the individual flicker time caused by anch turbine separatoly.

windPRO 2 6.955 by EMD International A5, Tel »45 63 16 48 50, wwiv.emd-international.com. suppon@emd ok 10/02/2023 15:53 73 Wi ndPRO
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Froject: Coests it
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

LRISED ulet
Jennings O'Donovan
Finisklin Business Park
R IE-F91 RHHI Sligo
EVELOP T T +353719161416
" SL Tahyrne / abyrme@jodireland.com

/f 10/02)9023 14:10/3.6.355
SHADOW - Map 1Al N9
Calculation: Specimen Turbine (\ 6 Jb N LW"B iﬁ l* ﬁ

Kerpy OUNTYECZ)'UNE\\' Hours per year, real case

P S 4

30

Hours per year, real case

3

0.1-<4.0

4.0 - <8.0

8.0 - <30.0
30,0 - <=500.0

. {C) OpenStreetMap contributors, Data OpenStreetMap and cont

U .
0 1 2 3 4 km
Map; EMD QpenStreetMap , Print scale 1:75,000, Map center Irish ITM-IRENET95 {IE}, geocentric, GRSS80 East: 512,730 North: 578,100
A New WTG ¢  Shadow receptor
Flicker map level: Elevation Grid Data Object: Inchamore_EMDGrid_3.wpg (3) )
fime step: 4 minutes, Day step: 14 days, Map resolution: 30 m, Visihility resolution: 15 m, Eye height: 1.5 m

W ngPAD 36355 by EMDInternationst AYS Tel #45 65716 4850, www.timd international tom, supger@emddl : B o 1302023081311 Wiﬂd PRO
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Appendix 4.1b

Scenario 1







Projevt Drescrmpticn. LiCeIRed usesl
Inchamore 5 Turbine Wind Farm, Inchamare, Coolea, Co. Cork Jennings O'Bonovan
Finiskiin Business Park
IE-F91 RHH9 Sligo
+353719161416
abyrne / abyrne@jodiretand.com
Calculatedd:
10/02{2023 15:32/3.6.355
SHADOW - Map

Calculation: Alternative Scenario 1 Worst Case

Hours per year, worst case

0.1- <10.0

10,0 - <30.0

30,0 - <100.0
100.0 - <=2,000.0

reatMap and contributors, ODbL

0 500 1000 1500 2000 m

Map: EMD OpenStreetMap , Print scale 1:50,000, Map center Irish ITM-IRENET95 (IE), geocentric, GRSB0 East: 512,770 North: 578,100
A New WTG s Shadow receptor

Flicker map level: Elevation Grid Data Object: Inchamore_EMDGrid_3.wpg (3}
Time step: 2 minutes, Day step: 3 days, Map resolution: 10 m, Visibility resolution: 5 m, Eye height: 1.5 m

T aPAD 3 6 95E By B Yalernatianal AYS Tel ¥ 4B 16 48 58 Wai sma-imiemalional m, sUpperi@omd gy T e s e i G OO T windPRO




Fraject: Brescnptian:
Inchamere 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

SHADOW - Main Result

Calculation: Alternative Scenario 1
Assumptions for shadow calculations

iwersed user;

Jennings O'Donovan

Finisklin Business Park

IE-F91 RHH9 Sligo
+353719161416 _

abyrne / abyrne@jodireland.com
Catoulatac:

10/02/2023 15:10/3.6.355

Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the bfade
Please look in WTG table

Minimum sun height over horizen for influence 3°
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) {VALENTIA OBS.]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 579 4.992 4.32 4.35 3.60 2.549 1.64 1.06

Operational time
M NNE ENE E ESE SSE S5 SSW WS5W W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker

values. A WTG will be visible if it s visible from any part of the receiver
window, The ZVI calculation is based on the following assumptions: :
Height contours used: Elevation Grid Data Object: Inchamore_EMDGrid_3.wpd .
Receptor grid resolution: 1.0 m

)
All cdordinates are in

QBénStreetMap contributors, Data OpenStree Map and contributors, opbL

3 FC N
CHIGIS =::'Hz“Hs

Hebafia6” qH30

Trish ITM-IRENETY5 (1E), geocentric, GRSBD 2 New Wi & Shadow reremar
WTGs
WTG type Shadow data
Easting Northing Z Row Valid Manufact. Type-generator  Power, rated Rotor Hub height Calcufation RPM
data/Description diameter distance
[m] [kw] {m) [m] {m] [RPM]
1 512,358 578,940 4485T1 Yes Siemens Gamesa SG 6.0-155-6,600 6,600 155.0 102.5 2,007 9.3
2 513,947 578,689 369.0 TS Yes Siemens Gamesa SG 6.0-155-6,600 6,600 155.0 1025 2,007 9.3
3 513,613 579,050 374.1 T4 Yes Siemens Gamesa SG 6.0-155-6,600 6,600 155.0 102.5 2,007 9.3
4 512,852 578,514 369.6 T2 Yes Siemens Gamesa SG 6,0-155-6,600 6,600 155.0 102.5 2,007 9.3
5 512,972 579,041 400.0 T3 Yes Siemens Gamesa 5G 6.0-155-6,600 6,600 155.0 102.5 2,007 9.3
Shadow receptor-Input
No. Name Easting Northing 2Z  Width Height Elevation Slope of Direction mode Eye height
a.a.l.  window (ZVI} a.g.l.
[m] [m] [m] {m] ] [m]
A H1 512,160 578,211 346.3 2.0 2.0 0.5 90.0 "Green house mode" 2,5
B H2 513,445 578,031 2859 2.0 2.0 0.5 90.0  "Green house mode” 2.5
CH3 513,072 579,801 338.1 2.0 2.0 0.5 90.0 "Green house mode” 2.5
D H4 514,329 579,384 289.3 2.0 2.0 0.5 50.0 "Green house mode” 2.5
E H5 514,339 577,982 3188 2.0 2.0 0.5 90,0 "Green house mode” 2.5
F H& 514,756 578,856 262.2 2.0 2.0 0.5 50.86 "Green house mode” 2.5
G H?7 513,435 577,744 2640 2.0 2.0 0.5 90.0 "Green house mode” 2.5
H H8 512,51t 577,570 263.5 2.0 2.0 0.5 50.0 “Green house mode" 2,5
I H9 513,762 577,696 2593 .0 2.0 0.5 90.0  "Green house mode” 2.5
J H10 513,449 577,603 2494 2.0 2.0 0.5 50.0  "Green house mode" 2.5
K H11 513,566 577,655 253.1 2.0 2.0 0.5 50,0 "Green house mode” 2.5
L H1Z2 514,700 579,510 2768 2.0 2.0 0.5 50.0 "Green house mode" 2.5
M H13 513,505 577,609 248.6 2.0 2.0 0.5 90.0 "Green house mode" 2.5
N H14 513,565 577,612 2489 2.0 2.0 0.5 90.0 *Green house mode" 2.5
0O H15 512,009 577,691 2783 2.0 2.0 0.5 90.0 "Green house mode" 2.5
PH16 513,794 577,514 246.6 2.0 2.0 0.5 90.0 “Green house mode" 2.5
Q H17 511,756 577,894 3143 2.0 2.0 0.5 90.0 "Green house mode" 2.5
R H18 511,689 577,885 3118 2.0 2.0 0.5 90.0  "Green house mode" 2.5
SH19 513,838 580,300 3004 2.0 2,0 0.5 90.0 "Green house mode" 2.5
TH2 513,548 577,431 2328 2.0 2.0 0.5 90.0 "Green house mode" 2.5
UH21 514,950 577,873 2839 2.0 2.0 0.5 90.0 "Green house mode" 2.5
VH22 515,053 579,406 282.1 2.0 2.4 0.5 90.0 “Green house mode" 2.5
W H23 513,747 577,308 2217 2.0 2.0 0.5 90.0 "Green house mode" 2.5
XH24 514759 577,513 2724 20 24 0.5 90.0 “Green house mode" 25
Y H25 513,572 577,269 2165 2.0 240 0.5 90.0 "Green house mode" 2.5
ZH26 513,974 577,197 2151 2.0 240 0.5 90.0 "Green house mode" 25

To be continued on next page...
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Frmqect: Desripbion: Lirented users

Inchamore 5 Turbine Wind Farm, Inchamare, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
1E-F31 RHHY Sligo
+353719161416
abyme / abyrne@jodireland.com
Lalcylated:

10/02/2023 15:10/3.6.355

SHADOW - Main Result
Calculation: Alternative Scenario 1

...continued from previous page
No. Name Easting MNorthing 2 Width Height Elevation Slope of  Direction mode Eye height
a.9l.  window (Zvi) a.g.l.
[m] [m] [m] [m] ] [m]
AA H27 515,322 579,275 275.0 2.0 20 0.5 90.0  "Green house mode" 2.5
AB H28 513,631 577,179 207.2 2.0 2.0 0.5 90.0  "Green house mode" 2.5
AC H29 515,488 579,130 260.2 2.0 2.0 0.5 90.0  "Green house moda” 2.5
AD H30 514,568 577,209 2453 2.0 2.0 0.5 90,0 "Green house mode” 2.5
AE H31 514,413 577,149 2338 2.0 20 0.5 90.0 "Green house mode” 2.5
AF H32 511,831 577,246 2533 2.0 20 0.5 90.0 "Green house mode” 2.5
AG H33 515603 579,004 254.1 20 2.0 0.5 90.0  "Green house mode” 25
AH H34 512,444 580,689 261.7 2.0 2.0 0.5 90.0  "Green house mode" 2.5
Al H35 515,614 578,103 249.3 2.0 2.0 0.5 99.0  "Green house mode" 2.5
A H36 515,672 578,122 2458 2.0 2.0 0.5 90.0 "Green house mode" 2.5
AK H37 515,646 578,046 2433 2.0 2.0 0.5 90.0 "Green house mode" 2.5
AL H38 515525 579,630 278.7 20 2.0 0.5 90.0 “Green house mode" 2.5
AM H39 515,332 577,403 2420 2.0 2.0 .5 90.0  "Green house mode" 2.5

Calculation Results
Shadow receptor

Shadow, worst case Shadow, expected values
Mo. Name Shadow hours Shadow days Max shadow Shadow hours
per year peryear  hours per day per year
ih/year] [days/year] [h/day] [h/year]
A H1 94:17 120 1:12 18:19
B H2 0:00 0 0:00 0:00
C H3 118:24 96 1:42 11:31
D H4 98:24 151 0:48 11:18
E H5 11:50 40 0:24 2:38
F H6 49:40 104 0:42 9:56
G H? 0:00 0 0:00 0:00
H H8 0:00 0 D:00 0:00
1 H9 0:00 0 0:00 0:00
J H10 0:00 1} 0:00 0:00
K Hi1 0:00 0 0:00 0:00
L H12 52:10 117 0:47 6:22
M H13 0:00 ¢ 0:00 0:00
N H14 0:00 C 0:00 0:00
O H15 0:00 0 0:00 0:00
P H16 0:00 0 0:00 0:00
Q H17 25:43 60 0:31 4:48
R Hi8 28:30 66 0:30 5:22
S H19 17:20 50 0:26 1:28
T H20 0:00 0 0:00 0:00
U H21 .00 0 0:00 0:00
Y H22 24:26 71 0:28 3:30
W H23 0:00 0 0:00 0:00
X H24 0:00 0 0:00 0:00
Y H25 0:00 0 0:00 0:00
Z H26 0:00 0 0:00 0:00
AA H27 17:24 59 25 2:44
AB H28 0:00 U} 0:00 0:00
AC H29 14:31 54 0:22 2;26
AD H30 0:00 0 0:00 0:00
AE H31 0:00 ¢ 0:00 0:00
AF H32 0:00 0 0:00 0:00
AG H33 12:52 50 0:22 2:13
AH H34 0:00 0 0:00 0:00
Al H35 1022 38 0:21 2:18
AJ H36 6:21 35 :21 2:04
AK H37 10:24 39 0:21 2:18
AL H3B 13:23 53 0:20 1:52
AM H39 0:00 0 0:00 0:00
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Frojact Destriptioni LEersed user:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings 0'Donovan
Finisklin Business Park :
IE-F91 RHH9 Sligo (f
+353719161416
abyrne [/ abyrne@jodireland.com
Catntated:

10'102_[2023 15:10/3.6.355

SHADOW - Main Result
Calculation: Alternative Scenario 1

‘Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected
[hfyear] [hfyear]}

1Tl 31:23 309
275 187:31 25:25
3T4 158:22 24:13
4T2 95:52 18:45
573 60:03 5:43

Tataf times n Receptor wise-and WG wise tables can differ. as a WTG can lead to flicker at 2 or more receplors simultanecusly and; ar receptars may receive fiicker from 2 or mare WTGs ssmultanecusly.

The cakwlation of the tota expected values for a qiven receplor assumes a weighled average direchional reduction for alt WTGS tontebuting 1o shadow flicker within Iie same day. 10 the case where
shadaw flicker frem different WTGs is a0t concurrent within the day, the tolal expected time at 2 gives receptor may deviale maiginally from the indfivigheal icker Iime caused by each turbine separately.
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Priject Pesaiption; Lensed user
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
1E-FS1 RHH9 Slige
+353719161416
abyrne / abyrne@jodireland.com
Caleulatad: .
10/02/2023 15:10/3.6.355
SHADOW - Map

Calculation: Alternative Scenario 1

Hours per year, real case

30

Hours per year, real case

0.1 - <4.0

4.0 - <8.0

B0 - <30.0
30.0 - <=500.0

enstreetMap andyEgE't'ribut_ors, 0DbL

i | |
0 500 1000 1500 2000 m
Map: EMD OpenStreettMap , Print scale 1:50,000, Map center Irish ITM-IRENETY5 {IE), geocentric, GRS80 East: 512,770 North: 578,100
A New WTG s Shadow receptor
Flicker map level: Elevation Grid Data Object: Inchamore_EMDGrid_3.wpg {3)
Time step: 2 minutes, Day step: 3 days, Map resolution: 16 m, Visibility resolution: 5 m, Eye height: 1.5 m
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Appendix 4.1¢

Scenario 2







Froject fresrriphion, Licessed user
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co, Cork Jennings O'Donovan
(f Finisklin Business Park
: IE-F31 RHHY Sligo
+353719161416
abyrne / abyrme@jodireland.com
Caiculatesd:

10/02/2023 15:50/3.6.355

SHADOW - Map
Calculation: Alternative Scenario 2 Worst Case

Hours per year, worst case

10
SN 1)1
100

Hours per year, worst case

0.1 - <10.0

10.0 - <30.0

30.0 - <100.0
100.0 - <=2,000.0

0 500 1000 1500 2000 m
Map: EMD OpenStreetMap , Print scale 1:40,000, Map center Irish [TM-IRENET95 (IE), geocentric, GRSB0 East: 513,470 Morth: 578,100
A New WTG s Shadow receptor
Flicker map tevel: Elevation Grid Data Object: Inchamore_EMDGrd_3.wpg (3)
(- Time step: 2 minutes, Day step: 3 days, Map resolution: 10 m, Visibility resolution: 5 m, Eye height: 1.5 m
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Froject: Cesctiptioam Licensed user:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O’Donovan
Finiskfin Business. Park {{
1E-F91 RHHS Sligo
+353719161416
abyme / abyrme@jodireland.com
Calouisted:

10/02/2023 15:11/3.6.355

SHADOW - Main Result

Calculation: Alternative Scenario 2
Assumptions for shadow calculations

Maximum distance for influence
Calculate only whéeén more than 20 % of sun is covered by the blade
Please look in WTG table

Minimum sun height over horizon for influence 3e°
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours} [VALENTIA OBS.]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 579 4.99 4.32 435 3.60 2.54 1.64 1.06

QOperational time
N NNE ENE E ESE SSE S SSW WSW W  WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 B47 1,319 8760

A 2V (Zones of Visual Influence) calcufation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions: :
Height contours used: Elevation Grid Data Object: Inchamore_EMDGrid_3.wpg
Receptor grid resolution: 1.0 m . )
{€) OpenStreetMap contributors, Data Opens! p and contributors, ODbL

All coordinates are in .
Irish TTM-IRENETOS (IE), geocentric, GRS80 2 Hew vl & Shacon wraer
WTGs
WTG type Shadow data
Easting Northing Z Row Valid Manufact. Type-generater Power, rated Rotor Hub height Calculation RPM
data/Description diameter distance
[m] [kw] [m] [m] [m] [RPM]

1 512,358 578,940 4485 Tl No  Siemens Gamesa GS 6.0-6,600 6,600 149.0 110.5 2,500 0.0
2 513,947 578,689 369.0T5 No  Siemens Gamesa GS 6.0-6,600 6,600 149.0 110.5 2,500 0.0
3 513,613 575,050 3741 T4 No  Siemens Gamesa GS 6,0-6,600 6,600 148.0 1105 2,500 0.0
4 512,852 578,514 369.6 T2 No  Siemens Gamesa GS 6.0-6,600 6,600 149.0 110.5 2,500 0.0
5 512,972 579,041 400,073 No  Siemens Gamesa G5 6.0-6,600 6,600 145.0 110.5 2,500 0.0

Shadow receptor-Input
No. Name Easting Northing Z  Width Height Elevation Slope of  Direction mode Eye height

a.g.l.  window (ZVI) a.g.l.
m} [m] [m] [m} 1 [m]
A H1 512,160 578,211 346.3 2.0 2.0 0.5 90,0 "Green house mode" 2.5 {'
B H2 513,445 578,031 2859 240 2.0 0.5 90.0  "Green house mode" 2.5 '
CH3 513,072 579,801 3381 2.0 2.0 0.5 90.0  "Green house mode" 2.5
D H4 514,329 579,384 289.3 2.0 2.0 0.5 90.0  "Green house maode" 25
E H5 514,339 577,982 3188 2.0 2.0 0.5 90.0  "Green house mode" 2.5
F H6 514,756 578,856 2622 20 2.0 a.5 90.0  "Green house mode” 2.5
G H7 513,435 577,744 264.0 2.0 2.0 0.5 90.6  "Green house mode” 2.5
H H8 512,511 577,570 263.5 2.0 2.0 0.5 90.0  "Green house mode" 2,5
1H9 513,762 577,696 2539.3 2.0 2.0 0.5 90.0  "Green house mode" 2.5
JH10 513,449 577,603 2494 2.0 2.0 0.5 90.0  "Green house mode” 2.5
KH1i1 513,566 577,655 253.1 2.0 2.0 0.5 90.0  "Green house mode” 2.5
L Hi2 514,700 579,510 2768 2.0 2.0 0.5 90.0  "Green house mode” 2,5

M H13 513,505 577,609 248.6 2.0 2.0 0.5 50.0  “Green house mode" 2.5
N H14 513,565 577,612 248.9 2.0 2.0 0.5 90.0  "Green house mode” 2.5
0O H15 512,009 577,691 2783 2.0 20 0.5 90.0  “Green house mode" 2.5
PH16 513,794 577,514 246.6 2.0 2.0 0.5 90.0 "Green house mode” 25
Q H17 511,756 577,894 3143 2.0 2.0 0.5 90.0  "Green house mode” 2.5
RH18 511,689 577,885 3118 2.0 20 0.5 90.0 "Green house mode"” 2.5
SH1% 513,838 580,300 300.4 2.0 2.0 a.5 90.0  “Green house mode” 2.5
TH20 513,548 577,431 232.8 2.0 2.0 0.5 90.0 “Green house mode” 2.5
U H21 514,950 577,873 283.9 2.0 2.0 0.5 90.0  "Green house mode” 2.5
VH22 515053 579,406 282.1 204 2.0 0.5 90.0 "Green house mode® 2.5
W H23 513,747 577,308 221.7 2.0 2.0 0.5 90.0 "Green house mode* 2.5
XH24 514,759 577,513 2724 2.0 2.0 0.5 90.0 "Green house mode” 2.5
Y H25 513,572 577,269 2165 2.0 20 0.5 90.0 "Green house mode" 2.5
ZH26 513,974 577,197 219.1 2.0 20 0.5 890.0  "Green house mode" 2.5

To be continued on next page...
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Frigeet: Deseaphosy: tehzed user

Inchamore 5 Turbing Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finiskiiri Business Park
IE-F91 RHHY Sligo
+353719161416
abyrne / abyrne@jodirefand.com
Caltulated:

10/02/2023 15:11/3.6.355

SHADOW - Main Result
Calculation: Alternative Scenario 2

..continued from pravious page
No. Name Easting Morthing Z  Width Height Elevation Slope of Direction mode Eye height

a.g.l  window (Zvl} a.g.l.
im} [m] {mj [m] [°] [m]
AA H27 515,322 579,275 275.0 2.0 2.0 0.5 90.0 "Green house mode” 2.5

AB H28 513,631 577,179 207.2 2.0 2.0 0.5 90.0  "Green house mode” 2.5
AC H29 515,488 579,130 260.2 2.0 2.0 0.5 90.0  "Green house mode" 2.5
AD H30 514,568 577,209 2453 2.0 20 0.5 90,0  "Green house mode” 2.5
AE H31 514,413 577,149 2338 2.0 2.0 0.5 90,0 "Green house mode" 2.5
AF H32 511,831 577,246 2533 2.0 2.0 0.5 90.0  "Green house mode” 2.5
AG H33 515,603 579,094 254.1 2.0 2.0 0.5 90.0 “Green house mode” 2.5
AH H34 512,444 580,689 261.7 2.0 2.0 0.5 90.0 "Green house mode” 2.5
AI H35 515,614 578,103 2493 2.0 2.0 0.5 9.0 "Green house mode" 2.5
AJH36 515,672 578,122 2458 2.0 2.0 3.5 90.0  “Green house mode" 2.5
AK H37 515,646 578,046 243.3 2.0 20 0,5 90.0  “"Green house mode" 25
AL H38 515,525 579,630 2787 2.0 20 0.5 90.0  "Green house mode" 2.5
AM H39 515,332 577,403 2420 2.0 2.0 0.5 9D.0  "Green house mode" 2,5

Calculation Results
Shadow receptor

Shadow, worst case Shadow, expected values
No. Name Shadow hours Shadow days Max shadow Shadow hours

per year per year  hours perday  peryear

[hiyear] [days/year] [h/day] [h/year]

A H1 88:32 115 1:12 17:08
B H2 0:00 0 0:00 0:00
C H3 114:36 98 1:37 11:14
D H4 92:49 150 0:46 10:42
E HS 19:54 72 0:23 4:24
F Hb 45:52 a8 0:41 %13
G H?7 0:00 0 0:00 0:00
H H8 0:00 0 0:00 G:00
I H9 0:00 1] 0:00 0:00

J H10 0:00 0 0:00 0:00
K H11 0:00 0 0:00 0:00
L H12 47:39 107 0:48 5:57
M H13 0:00 1] 0:00 0:00
N H14 0:00 0 0:00 0:00
O H15 11:39 55 0:17 2:15
P H16 0:00 0 0:00 0:00
Q H17 34:23 80 0:40 6:29
R H18 38:32 87 0:40 7:18
S H19 25:43 84 0:25 2:19
T H20 0:00 0 0:00 0:00
U H21 0:00 ] 0:00 0:00
V H22 30:12 77 0:36 427
W H23 0:00 0 0:00 0:00
X H24 9;51 45 0:17 2:07
Y H25 0:00 0 0:00 0:60
Z H26 0:00 i 0:00 0:00
AA H27 17:43 57 0:26 2:49
AB H28 0:00 0 0:00 0:00
AC H29 13:26 51 0:21 2:16
AD H30 0:00 0 0:00 0:00
AE H31 0:00 0 0:00 0:00
AF H32 0:00 0 0:00 0:00
AG H33 11:55 48 0:21 2:04
AH H34 10:14 40 0:19 0:56
Al H35 9:45 37 0:21 2:10
Al H36 8:47 34 0:20 1:57
AK H37 9:53 38 0:20 2:11
AL H38 12:16 50 0:19 1:43
AM H39 0:00 0 0:00 0:00
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Fragect: Descnption: Licensed user:
Inchamere 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Ponovan
Finisklin Business Park {n
IE-F91 RHHY Sligo '
+353719161416
abyrmne / abyrne@jodireland.com
Laleutated:

10/02/2023 15:11/3.6.355

SHADOW - Main Result
Calculation: Alternative Scenario 2

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected
[hiyear] [hfyear]

1T1 46:59 5:59
275 191:45 27:15
3 T4 153:40 23:36
472 102:10 19:58
5T3 69:58 7:16

Tata! hmes 1n Rgceptor wige and WTG wise tables can differ, as a WTG tan isad o ficker at 2 or more receplors simuitaneously and-or receptors may receive fhcker from 2 or more WTGs smilaneously,

The c'culation: of the fatal expected values for a given receplor assumes a weighted average directional reduction for af WTGs cominbuting 1 shadow flicker withiir the sarme day. In the cass where
shadaw flicker from different WTGs is nat concureent within the day, the tolal expected tima at a given receptor may deviale margenally from the individua! fiicker time caused by each lurbine separately.

windPRO 3 6.355 by EMD Intorrational A5, Tel + 45 63 16 48 50, www.omd internaltanal.com, suppori@emd dk wiyion ssssz wWindPRO




‘,,FP"..-,

Fropwct, Cesonphe,
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

Lcersed uier

Jennings O'Donovan

Finisklin Business Park

IE-F91 RHH9 Sligo
+353719161416

abyrne / abyrme@ijodireland.com
Calcyyated:

10/02/2023 15:11/3.6.355

SHADOW - Map
Calculation: Alternative Scenario 2

Hours per year, real case

30

Hours per year; real case

0.1 - <40

4.0 - <80

8.0 - <30.0
30.0 - «=500.0

JpenStreetMap contributors;
E ] _—
0 500 1000 1500 2000 m

Map: EMD QOpenStreetMap , Print scale 1:50,000, Map center Irish ITM-IRENET95 (IE), geocentric, GRS80 East: 512,720 North: 578,100
A New WTG & Shadow receptor

Flicker map fevel: Elevation Grid Data Object: Inchamare_EMDGrid_3.wpg (3)
Time step: 2 minutes, Day step: 3 days, Map resolution: 10 m, Visibility resolution: 5 m, Eye helght: 1.5 m

atd:OpenStreetMap and contributors, ODbL
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Appendix 4.1d

Scenario 3






Pruject; et

Lkented user:
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

Jennings O'Donovan

Finisklin Business Park

1E-F91 RHHS Sligo
+353719161416

abyrne / abyme@jodireland.com
Lainulated:

10/03/2023 13:04/3.6.361
SHADOW - Map

Calculation: Alternative Scenario 3 Real Case

R e
/Gm{{j_i‘;?-‘?.-?&z‘v; BrEe

Hours per year, real case

0.1 - <4.0

4.0 - <8.0

8.0 - <30.0
30.0 - <=500.0

StreetMap and contributors, ODbL

0 500 1000 1500 2000 m
Map: EMD OpenStreetMap , Print scale 1:50,000, Map center Irish ITM-IRENET95 (IE), geocentric, GRS80 East: 512,720 North: 578,100
A New WTG & Shadow receptor
Flicker map level: Elevation Grid Data Object: Inchamore_EMDGrid_3.wpg (3}
Time step: 2 minutes, Day step: 3 days, Map resofution: 10 m, Visibility resolution: 5 m, Eye height: 1.5 m
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Fraprt Desenption.
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

SHADOQW - Main Result

Calculation: Alternative Scenario 3 Real Case
Assumptions for shadow calculations

Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please ook in WTG table

Minimum sun height over horizen for influence 3e
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [VALENTIA OBS.]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 579 4.99 4.32 4.35 3.60 2.54 1.64 1.06

QOperational time
N NNE ENE E ESE SSE 5 SSW W5SW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 B75 1,557 847 1,319 8,760

A ZV1 (Zones of Visual Influence) calculation is performed before flicker
caleutation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is. visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:

Height contours used: Elevation Grid Data Object: Inchamore_EMDGrid_3.wp¢

Recepter grid resolution: 1.0 m

All coordinates are in

Irish [TM-IRENETS5 (IE), geocentric, GRS80 A New Wi S Shosoe 3;55233
WTGs
WTG type Shadow data
Easting Northing Z Row Valid Manufact. Type-generator Power, rated Rotor Hub height Calculation RPM
data/Description diameter distance
[m] [kW] [m] fm] [m} [RPM]
1 512,358 578,940 4485T1 No  Siemens Gamesa GS 6.0-6,600 6,600 148.0 102.5 2,500 0.0
2 513,947 578,689 369.0 TS No  Siemens Gamesa GS 6.0-5,600 6,600 149.0 1025 2,500 0.0
3 513,613 579,050 374.1 T4 No  Siemens Gamesa GS 6.0-6,600 6,600 149.0 102.5 2,500 0.0
4 512,852 578,514 369.6 T2 Mo  Siemens Gamesa GS 6.0-6,600 6,600 149.0 102.5 2,500 0.0
5 512,972 579,041 400.0 T3 No  Siemens Gamesa GS 6.0-6,600 6,600 149.0 102.5 2,500 0.0
Shadow receptor-Input
No. Name ‘Easting Northing Z  Width Height FElevation Slope of  Direction mode Eye height
a.gl.  window (ZVI) a.g.l.
[ml [m] [m] {m] 3 [m]
A HL 512,160 578,211 3463 2.0 2.0 0.5 90,0 “Green house mode™ 2.5
B H2 513,445 578,031 285.9 2.0 2.0 0.5 90.0  "Green house mode” 2.5
CH3 513,072 579,801 338.1 2.0 20 0.5 90.0  "Green house mode” 2.5
D H4 514,329 579,384 2893 20 240 0.5 90.0  “"Green house mode” 2.5
E HS 514,339 577,982 318.8 2.0 2.0 0.5 90.0  "Green house mode™ 2.5
F-H6 514,756 578,856 262.2 2.0 2.0 0.5 90.0  "Green house mode™ 2.5
G H7 513,435 577,744 264.0 2.0 2.0 0.5 90.0  "Green house mode” 2.5
H HE 512,511 577,570 263.5 2.0 2.0 0.5 90.0  “"Green house mode” 2.5
THI 513,762 577,696 259.3 2.0 2.0 0.5 90.0 "Green house mode” 2.5
JHIC 513,449 577,603 2494 20 2.0 0.5 90.0  "Green house mode” 2.5
KH11 513,566 577,655 253.1 2.0 2.0 0.5 90.0  "Green house mode* 2.5
LH12 514,700 579,510 276.8 2.0 20 0.5 90.0 "Green house mode” 2.5
M H13 513,505 577,609 248.6 2.0 2.0 0.5 90.0 "Green house mode™ 2.5
N H14 513,565 577,612 2489 20 2.0 0.5 90.0. "Green house mode” 2.5
O Hi5 512,009 577,691 2783 2.0 2.0 0.5 90.0  "Green house mode™ 2.5
PH16 513,794 577,514 2466 2.0 2.0 0.5 90.0  "Green house mode® 2.5
QHI7 511,756 577,894 3143 2.0 2.0 0.5 90.0 "Green house mode™ 2.5
RH18 511,689 577,885 311.8 2.0 2.0 0.5 90.0  "Green house mode® 2.5
§H19 513,838 580,300 3004 2.0 2.0 0.5 90.0  "Green house mode™ 2.5
TH20 513,548 577431 2328 2.0 20 0.5 90.0  "Green house mode® 2.5
U H21 514,950 577,873 2839 2.0 2.0 0.5 90.0  "Green house mode” 2.5
V H22 515,053 579,406 282.1 2.0 2.0 0.5 90.0  "Green house mode" 25
W H23 513,747 577,308 2217 20 20 0.5 90.0  "Green house mode” 2.5
X H24 514,759 577,513 2724 20 2.0 0.5 90.0  "Green house mode™ 2.5
Y H25 513,572 577,269 2165 2.0 2.0 0.5 90.6  "Green house mode” 2.5
ZH26 513,974 577,197 2181 20 2.0 0.5 80.0  “"Green house mode" 2.5
To be continued on naxt page...
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Leensed users
Jennings O'Donovan
Finisklin Business Park
IE-F91 RHHY Sligo
+353719161416
abyrne / abyrne@jodireland.com
Calcutated:

10/03/2023 13:04/3.6.361

©

enStreettlap contributors, Data OpenSt

Map and contributors, ODbL |
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Progest, Treszip ey Lrerded user:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
TE-F91 RHHY Sligo
4353719161416
abyrne / abyrne@jodireland.com
Caleudated:

10/03/2023 13:04/3.6.361
SHADOW - Main Result

Calculation: Alternative Scenaric 3 Real Case

...continued from previcus page
No. Name Easting Morthing Z  Width Height Elevation Slopeof  Direction mode Eye height

a.gl  window (ZVI} a.q.l
fm] [m] [m] [m] °] [m]
AA H27 515,322 579,275 2758 2.0 2.0 0.5 90.0  “Green house mode” 2.5

AB H28 513,631 577,179 207.2 2.0 2.0 0.5 90.0 "Green house mode" 25
ACH29 515488 579,130 260.2 2.0 2.0 0.5 90.0 "Green house mode" 25
AD H30 514,568 577,209 2453 2.0 2.0 0.5 90.0  "Green house mode" 2.5
AE H31 514,413 577,149 2338 2.0 2.0 0.5 90.0  “"Green house mode” 2.5
AF H32 511,831 577,246 2533 2.0 2.0 0.5 90,0  "Green house mode” 2.5
AG H33 515,603 579,084 2541 2.0 2.0 0.5 90,8 “Green house mode” 2,5
AH H34 512,444 580,689 2617 2.0 20 0.5 500 "Green house mode” 2.5
Al H35 515614 578,103 2493 2.0 2.0 05 90.0  "Green house mode" 2.5
AJH36 515,672 578,122 2458 2.0 20 0.5 90.0 "Green house mode" 2.5
AK H37 515,646 578,046 243.3 2.0 2.0 0.5 90.0  "Green house mode" 25
ALH38 515,525 579,630 278.7 2.0 2.0 0.5 90,0  "Green house mode" 25
AM H39 515,332 577,403 2420 2.0 2.0 0.5 90.0  "Green house mode”™ 2.5

Calculation Results
Shadow receptor

Shadow, worst case Shadow, expected values
No. Name Shadow hours Shadow days Max shadow Shadow hours
per year per year  hours per day per year
Thfyear] [days/year] [h/day] Thfyear]
AHL 90:23 117 1:11 17:32
B H2 0:00 0 0:00 0:00
CH3 110:08 95 1:35 10:43
D H4 92:31 147 0:46 10:35
E H5 19:23 72 0:23 4:17 Yoot
F H6 45:449 98 0:41 9:07 _/‘,‘:{j:"ggi;&ﬁ%“i‘ SECTIDY
GH7 0:00 0 0:00 0:00 {f).;uv"
H H8 0:00 ¢ 2:00 0:00 /w
I H9 0:00 0 0:00 0:00 i
JH10 0:00 0 0:00 0:00
K H11l 0:00 0 0:00 0:00
L H12 49:03 110 .48 6:02
M H13 0:00 0 0:00 0:00
N H14 0:00 0 0:00 0:00
0 H15 10:57 51 0:17 2:07
P H16 0:00 0 0:00 0:00
Q H17 35:23 82 0:39 6:40
R Hi8 39:06 89 0:39 7:25
S H19 24:37 84 .24 2:13
T H20 0:00 0 0:00 0:00
U H21 0:00 ] 0:00 0:00
vV H22 30:21 80 0:36 4:27
W H23 0:00 G 0:00 0:00
X H24 9:33 44 0:18 2:04
Y H25 0:00 i 0:00 0:00
Z H26 000 0 0:00 0:00
AA H27 17:40 56 0:26 2:49
AB H28 0:00 0 0:00 0:00
AC H29 13:26 51 0:22 2:15
AD H30 0:00 1] 0:00 0:00
AE H31 0:00 0 0:00 0:00
AF H32 0:00 ] 0:00 0:00
AG H33 11:58 49 0:20 2:04
AH H34 9:11 38 0:18 0:50
Al H35 9:30 35 0:21 2:06
Al H36 8:38 34 0:20 1:55
AK H37 9:36 37 0:20 2:07
AL H38 12:28 53 0:20 1:45
AM H39 0:00 ¢ 0:00 0:00
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Progect. Gescaphon: Licerged user:
Inchamore 5 Turbine Wind Farm, Inchamere, Coolea, Co. Cark Jennings O'Donovan
Finisklin Business Park

IE-F91 RHH9 Sligo
+353719161416

abyrne / abyrne@jodireland.com
Calculated:

10/03/2023 13:04/3.6.361

SHADOW - Main Resuit
Calculation: Alternative Scenario 3 Real Case

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected
[hfyear] [hfyear]

171 48;44 6:04
2Ts 190:43 26:49
1T4 151:54 23:15
4712 104:46 20:32
5T3 63:32 6:38

Total times in Receptar wise and WTG wise tables can differ, as a WTG can lead ta theker af 2 or mord receptors simultanequsly and’or receplors may receive ficker from 2 ar more WIGs simultaneously.

The ca'cuiation of the lotaf expected values far a given receplor assumes a weighted average directional reduction Jar all WTGs contsibuting to shadow ficker within the same day, In the fase where
shadow fhicker from dhfterent WTGs s rict congurrent within the day. the total expected time at a given receplor may deviate margmnaly from the individyal Hicker lime caused by sach turbine separitsly

wiaspezs 10273 WINAPRO
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Fropest, Desenpbaor: Ligeritend ardeny

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
IE-F91 RHH9 Slige
+353719161416

abyrne / abyrne@jodireland.com
Caicolatest:

10/03/2023 13:04/3.6.361
SHADOQW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow recept%r. A- ﬂnws A sail bine hours) [VALENTEA OES.]

nSS dow Sunshine procabili verage daily sunsning hours
umptlons for sha calculations Jan Feb Mar Apr May Jun Ju! Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 579 4,99 4.32 4.35 3.60 2.54 1.64 1.06

Operational time
N NNE ENE E ESE SSE S SS5W WSW W WKW NNW Sum
357 232 194 296 505 722 79% 1057 875 1,557 847 1,319 8,760

\Januaty [February |March  |Aptl 1May | June 13y | August | 5eptembefOcicber [Hovembel December
LEOB4E | ORI §O72% HORES | D638 06:49 {23 | 053:25 [LASRE ns 22 05:59 €3} | 05:58 06:52 (48 § 06,40 0r:32
P16:36 [1R24 {1836 |00 10§ S 055440} ) HA? 69 07:02 (4) 69 0n0A{4) | 2149 30 0702 (411027 183:17
210848 (0817 o713 | bra2 06:08 | 05:24 65:52 {3y osn 05:59 {3) { 96:00 06,31 {4} | D6:50 0133
11637 j171e 1848 | 2012 21:03 |24:48 76 O702{4) | 2202 69 ORO8{4) §2127 18 0701 (4) ] 20:24 1918
30845 | 086 s#iL | ORI 06:06 05:23 05:53 (3} 05:59 {3} | 0601 06:35(4} | b6:51 o740
116:38 [ 17:28 1820 20:13 24:04 049 7 OT83{4) 0 0K09 (4} [ 21125 M 06594 {2022 (19013
410345 | DO:)4 0r:19 07:08 05:04 08:22 05:53 {3} 05:59 (3} | 04:03 D6:37{4) | 06:53 | o742
1640 [172:30 18:28 0:15 21:06 2500 71 0703{4) £ Qros(a) | In24 20 DEST {4} | 2620 19:10
5]08:45  108:12 araz 07:08 06:02 o522 . 0553 05:55 {3} | D6:04 D6:40 (4] | D4:54 744
1641 ELER 18:23 i0:17 21:08 wWEL 0 GR0I() 70 OT09(4i )20 14 06:54 (4) | 20018 19:08
50845 0881 o714 07:03 {66:00 o521 05:53 (3} 95:59 (3} | 06:06 5 0745
11642 1734 1825  §20:19 i e MM OROI{4) 70 0709 (4} | 28:20 20:45 19:06
750844 | 0800 iz 10n0 15:59 04104 (43 § 05220 05:54 £3) 06:00 {3} | 05:08 06:58 oAl
P1643 | 1738 1827 2000 FI T TODGAL{H 2053 T D7:M L) 70 071044 [21:18 20:13 1503
830844 [ D8:07 07:10 0659 05:57 06:29 {4} | 05:20 5:53 (1) 06:00 £3) £ 0609 £6:59 07:45
1645 [IRY 18:28 02 3 16 UE45{9) (25 M0 ORO3(H W OR166) 12107 11 §9:01
90843 ) 0805 o768 6:56 05:55 06:27 {4} | 05:19 05:54 {3} 06:00 (3) 1 06:01 o7:0L 07:50
1646 | 139 18:30 34 2504 21 DEAB(AYLALSS 0 4n04{4) 70 0F:A0 (43 | 215t 20:08 18,59
1040843 | 0804 07:05 06:54 D5:53 86:24 (4) § 8519 05:55 13 $6:00 (33 | 06:12 07:03 07:52
1647 (174 182 k:zs 2186 36 06:30{4H| 1S 63 prbA{aY 70 OTA0{AY | 2113 [ 20:08 18:57
11]084r  jomt2  Jorgd 06:52 185:52 05:22 (43 | 05218 05:54 (3} 05:01 (3} § D14 | 07:04 ons4
11649 (174 1M 0337 17 29 O6SL{N | 2156 70 OT:O04 (4 70 81143 2t 1200 11834 :
12]0842  10B:00 or:01 D650 0550 06:21 (4) | 0S:18 0555 (3) 0602 (1) | 06:15 05:57 (2 EUT06 | 0256 07:51
1658 | 3745 029 A9 R MESIM{ET 68 RN 68 O%LI1{4) 2609 7 OF:04 (2} ) 20000 18:52 16:52
13Lomdl | ORES 06:47 #5:43 06:19 (43 | 05:18 05:55 (1) 06:03 {3) | 06:17 G4:55 (2} § D707 0%s7  [Ovs2
16:52 1747 20:30 203 34 06:53 {43 ] 21:58 69 07.0410) 6 TN 1 OR0B (2311959 1850 16:5%
Wioeds {6756 06:45 05:47 06:19 {4} | B5:10 05:56 (3} 0&:1H (33 § 8619 D683 (4 | 0709 07:59 o754
16:53 {1748 | 20:32 2122 36 06554} 2158 68 O7:05(4) 67 OR14{4) 2005 04 D07 () | 19:57 10:48 15:43
15]08:39 | DB:SY 1 06:43 D5:45 o6:1a [43 | £5:17 05:56 {3} 05:05 {3} | 06:20 06:52{2) } 011 o:01 07:56
1655 | 17:50 12mM 24 38 D6SE(4) {2150 68 ORD5{4) 66 O7L1(4} (200 16 O7:08{2) | 19:54 18:46 16:48
16}08:38 | 07:52 {0641 ns:44 06:17 (4} § 05117 G557 43 06:06 (3} | 06:22 0651 (1) | AR oa:02 07:58
165 1752 | 20:36 14y : &7 4D (1) 6 Qri0@y) bl 17 DT:08{2) | 19:52 18:43 16:46
1Tioads | DTG | 06:39 j 542 b5:57 (% 06:07 {3} § D624 oeSLL 0114 OB o185y
1458 §LR%4 | 20:37 |21:21 a4t 68 D705 (4F 61 GnI0(4) 12459 18 OX09 (2| 19-%0 1841 16:45
18| 08:37 0748 | 08:37 | 05:41 55:57 (3 96:08 (3} | D525 D4:52 (2) | D7:16 08:06 08:01
L0 7156 | a:3% 12128 4@ £ D706 (4} 6L O710(43 | 20:57 17 ON09 (21§ 1347 18:33 16:49
19 L0836 | 0748 L0534 06:58 {2 {9519 05:57 (1) 06.10 €3} | 06:27 05154 (21 § 91217 0B:04 068:03
1101 17:58 £2E41 3 01 QYN0 43 6 OhDE(4) 50 ORIM{4Y12085 15 0709 (111945 18:37 16:42
20} 0B:3S .45 106:32 05:56 (1) | 05:38 05:57 (3) 06:11 {3} 1 9628 06:55 (23 | £7:19 08:09 o8:04
17,03 18:00 ns-w P20042 6 UTOL{2) 2131 47 68 0R06(4) | 246 56 nv: 13 07.06(2} | 19:43 1835 16:41
21 | 0833 0742 0640 | 063D 06:54 {1} | 05:37 05:55 (3} | 05:42 D657 {2} | D7:20 Qg3 | 08:06
1705 JaB:01 |IBEL )2044 9 OR03( (2133 50 67 OMOG(4) 245 55 0% mmnu;sx 11 07:08 (2} | 19:40 18:33 | 16:90
220832 (0741 |OBIE | 0628 06:52 {21 | 03:35 05:57 (3] | 5:44 06:13 {3} | 06:32 06:58¢1 | DT:R2 08:13 08:08
11705 (1803 [1853  [2046  H OFRO3{ZIZEA §3 OROO(4)12:01 66 OROGAN[2144 51 0TS (N |WaAy ¢ OAOF{N| 10 1831 16:39
23{om3 [ 07:38 96:35 [ 0h 06 06:50 {23 § 05:34 06:01 (3} 1 5:18 05258 {8) § 05:45 06:15 (3} { 0633 070042 | D724 68:1% 08:09
1.17:08 18:05 1855 §20:47 15 OR04{Zi 13135 5r 0RO |01 6B OROF(A) 12042 49 CRAD(4) fI0M6 & O7:06{2) | 19:36 18:29 16:38
4 {08:30 07:36 56:33 : 06:48 (2) § 05:33 06:00 (3} | 05:18 65:58 {3) | 05:46 06:16 (3) | D5:25 07Dz (1} | m25 | 087 88:11
1710 18:07 18:56 15 0703 (7 |21:37 58 O7BO(A 201 69 0RO (4|24l 46 AT0P(4) |20 3 DS (| 1933 |18 16:37
25 | 08:29 oM 06:3% 06:45 (2} | 05:32 05:5% (3} | 05:13 05:58 {3} | 0548 06:26 (4} | 06:37 07 |orl 08:13
17:12 1645 18:58 17 0RO (2B 66 GRMOAII2Z0Z 69 GRO7{4Y|2139 42 OMOB{4) | W0:42 13 [IE5 16:36
6| 0827 |07; 06:29 06:44 (2} | 0%:31 05:58 (23 § 05:19 05:59 (3} | D439 06:27 {4} | 06:38 try onn 08:14
1713 18m 1%:00 12 070212429 B2 OnUL{#) 2202 67 OZ0P(A) {30 4 D08 {4) [amad 929 112 16:35
77 108:26 07:30 06:26 06:44 (2) § D5:29 05:57 {3} | 0519 05:58 (3 | 05:51 08:27 {4) § 05140 0730 §OTR2 08:16
1715 1812 19:01 18 GROL(D)2u4L 64 OROL{4) |22:01 68 OZDF(A) 2L} AD OFO7(4) §am3e 19:26 L1721 16:3
28| 00:25 6727 (0624 06:45 (2} | 05:28 05:56 (3] | 05:20 05:59 €35 | 05:52 06:28 (4) | Dhedt | 0732 0724 0a:17
17357 114 (1003 16 OROL{2) | 2182 BS  GROL{4) [21M1 B9 DZOB{A) | 28:3% 3B O%D (%) | 036 | 19:24 shig 1623
2% | 03:23 197:22 06:46 {13 | 05:27 85.:56 (11 § 05.20 0559 (33 | D5:54 06:29 {4} | 06:41 {07:34 2y By
17:19 12005 13 PHEGR [ 243 66 OROZ{43 12101 6% OFOB{4) 2134 3 OFOGLA | A0:33 {19:22 1207 {1632
apjaan jor19 3 8647 £2} | 05:26 05155 {3} | 05:21 B5:59 €33 [ 0535 G6:38 {43 | D645 Joras  [om27  F0820
171 j20:07 2 10 065762 E2u4d 67 OTO244% | 2200 69 OMPB{AYE213r 35 QX5 (4) {201 [19:19 j17as 6
3i | 0820 jomiz 05:25 95:54 (3} 05:57 C6:30 {43 | D646 | [ TR
1hR jaoed N-46 B8 07D1 {43 WA W gndd ey | iy | 3| xs 35
Fotential sun houss | 259 216 | WP | 418 485 w9 02 1 454 | 3m W | 266 44
Total, worst case { | | 150 285 068 1807 | m i |
Sun reduction 1 635 | 037 430 .27 .30 H |
Oper, time red, | .00 | 100 1.00 1.00 1.0 $ |
el dir. red. | i .64 1 064 ( 0,64 0.64 064 i {
Total reguction i i 3] { 0.24 | 0,19 017 0.19 | 1
Tetal, teal | } i k1] | 265 | 199 07 52 | |

Table layout: For each day in each month the following matrix apply

Day in month  Sun rise {hh:mm}) First time (hh:mm} with flicker  (WTG causing flicker first time)
Sun set (hhimm) Minutes with flicker  Last Bime {hh:mm) with flicker {WTG causing flicker last time)




Freject. Descipton: lensed uses:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cark Jennings O'Donovan
Finisklin Business Park
1E-F91 RHH9 Sligo (
+3537191614186
abyrne / abyrne@jodireland.com
Calculsted:

10/03/2023 13:04/3.6.361

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow recept(r)]r' B- é-i%l 5 dail hine hours) [V 0BS.]
Sunshine probability S {Average daily sunshine hours} [VALENTIA OB

Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1.30 2.04 2.89 4.92 579 4.99 4.32 4.35 3.60 2.54 1.64 1.06

Operational time _
N NNE ENE E ESE S5E S S5W WSW W WHNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 B47 1,319 8,760

JJanuary |February [March | April | May {June | July |August | SeptemberQctober | Novembed December
1]08:46  |08:1 | 07:25  [07:15 [ 06:10 | 05:24 | 05:22  |O5:58 {0648 | 07:37  [07:31 | 0B:22
| 16:36 117:24 | 18:15 | 20:10 | 21:01 | 21:47 22:11 [21:29 20:27 | £5:17 ] 17:11 | 16:31
2 | DB:46 | 08:17 | 07:23 | 07:12 | 06:08 | 05:24 05:22 | G6:00 36:50 { 07:39 | 07:33 | 08:23
| 16:37 [ 17:26 | 18:18 | 20:12 | 21:03 21:48 22:00 | 21:27 20:24 | 19:15 | 17:09 | 16:30
3| bDB:45 | 0B:16 07:21 | 07:10 06:06 95:23 45:23 | 06:01 06:51 | 07:40 07:34 | 88:25
{ 16:38 | 17:28 18:19 20:13 21:04 21:49 22:00 | 21:25 2322 }19:12 17:07 ]16:29
41 08:45 18:14 07:13 07:08 16:64 05:22 05:24 | 06:03 06:53 [ 07:42 07:36 ] 08:26
} 16:40 17:30 18:21 26:15 21:06 21:50 22:00 ] 21: 24 20:20 [ 19:10 17:05 j16:29
5| 08:45 98:12 G7:16 07:05 9602 05:21 05:24 ] 061 06:54 [ G7:44 G7:38 | 98:27
16:41 17:32 18:23 23117 2108 21:51 21:59 i 22 20:18 ] 19:08 17:04 [ 16:28
6 | 08:45 08:11 07:14 07:03 06:00 05:21 05:25 106:06 06:56 | 47:45 07:40 [ 08:29 {f*
15:42 17:33 18:25 20:18 2109 21:52 21:58 §28:20 20:15 | 19:96 17:02 [ 16:28 {
7 | 08:44 08:09 712 07:0 05:59 05:20 05:26 | 0607 04358 | 97:47 07:42 | 0B:30
16143 17:35 18:27 20:20 1 21:53 |21:58 [ 21 18 | 20:13 | 19:03 17:00 [ 16:27
8| 08:44 08:07 arie 05:59 05:57 | 05:20 ]05:27  [06:0 | 06:59 | 07:4% 07:43 [ 08:31
16:45 17:37 18:28 22 12 | 21:54 | 2157 | 21:1 | 20:11 | 19:01 16:59 | 16:27
9] 08:43 08:05  10n07 | 06:56 05:55 | 05:19 | 05:28 | D6id | 07:01 | 07:50 | 07:45 | 08:32
16:46 17:39  {18:3¢ | 20:29 | 21:14 | 21:55 | 21:57 | 21:4 | 20:08 | 18:59 | 16:57 | 16:27
10 1 08:43 |08:04  {07:05 | 06:54 | 05:53 | 05:19 | 05:29 | OBk | 07:03 | 07:52 1 07:47 ] 08:33-
16:47 | 17:41 j18:32 | 20:25 | 21:16 | 21:55 | 21:56 | 215 | 20:06 | 18:57 | 16:55 | 16:27
119842 | 08:02 1 07:03 | 06:52 | 05:52 } 05:18 | D5:30 | 06:1 | G7:04 | G7:54 | 07:49 | 08:34
16:49 | 17:43 [18:34 | 20:27 | 21:17 | 21:56 | 21:55 | 21: 11 [20:04 [ 1B:54 | 16:54 | 16:26
120842  |08:00  }07:01  J06:50 | O5:50  [D5:18 | 0B5:31 0615 | 0706  [07:55 [ O7:56 | 08:35
[16:50 | 17:45  [18:35  [2029 | 21:19 2157 2154 21:09 [20:01 1852 [ 1652 16:26
130841 | 0758 [06:58 | 0647 | 0548 05:18  1065:32 | D6:17 07:07 07:57 07:52 08:36
|

| 16:52 | 17:47 | 18:37 | 20:30 21:28 21:57 { 21:53 | 21:07 19:59 18:50 16:51 16:26
14| 06:40 1 07:56 | 06:56 | 06:45 | 05:47 05:18 05:33 056:19 07:409 07:5% 07:54 1 08:37
| 16:53 ] 17:48 | 18:29 20:32 21;22 21:58 21:52 21:05 19:57 18:48 16:49 16:26
15| 08:3% 07:54 | 06:54 06:43 05:45 05:17 05:35 06:20 0711 08:01 | 07:56 08:38
| 16:55 17:50 | 18:41 20:34 21:24 21:59 21:51 21:03 19:54 -18:46 16:48 16:26
16| 08:38 07:52 | 06:52 06:41 05:44 05:17 85:36 06:22 G7:12 08:02 07:57 08:39
| 16:56 | 17:52 | 18:42 20:35 21:25 21:59 21:50 21:01 19:52 18:43 16:46 16:26
17 [ 08:37 | 07:5¢ [ 06:43 06:39 05:42 05:17 05:37 05:23 G7:14 aB:04 07:59 08:40
[ 16:58 17:54 [ 18:44 20:37 21:27 22:00 21:49 20:59 19:50 1B:41 16:4% 16:27
18 [ 98:37 07:48 | 06147 06:36 05:41 0587 05:38 06:25 07:16 08:06 08:01 | 0841
§17:00 17:56 | 18:46 20:39 21:28 2200 21:48 -20:57 19:47 18:39 16:44 | 16:27
19 § 08:36 07:46 j 0645 (6:34 05:39 05:17 05:40 06:27 67:17 08:08 | 08:03 | Dg:41
{17:01 17:58 I 18:48 20:41 21:30 22:08 | 21:47 | 2155 | 19:45 | 18:37 | 16:42 | 16:27

|
20 § 08:35 07:44 j06:92 06:32 05:38 | 05:17 | 05:43 | 06:28 1 07:19 | 08:09 i 98:04 | 08:42
§17:03 17:59 i 18:49 | 20:42 | 21:3% | 22:01 | 21:46 | 20:53 | 19:43 | 18:35 {16:41 [ 16:27
21 108:33 07:42 { 06:40 | 06:30 | 05:37 | 05217 | 05:42 | 06:30 | 07:20 | 08:11 {09:06 | 08:43
117:05  [18:0%  }1851 2004 | 2132 2201 | 2145 | 20:51 1940 | 18:33 (16140 [ 16:28
22 108:32 [ 07:40 {06:38 | 06:28 | 05:35 | 05:18 | 05:44 | 06:32 | 07:22 { 08:13 1408:08 | 0B:43 ¢
117:06  [18:03 {1853 | 2046 [ 21:34 | 22:01 [ 2143 | 20:49 |19:38 {1831 ) 16:39 16:28 i
23108:31  [O7:38  j0&:35 | 0626 | 05:34 | 05:18 | 05:45 | 06:33 07:24 | 08:15 08:09 08:44
117:08  [1B:05  [18:54  |20:47  |21:35 22001 [ 42 | 20046 19:36 | 18:20 16:38 16:29
24108:20  fO7:36  {06:33 | 0624 | 05:33 | 05:18 05:45 | 06:35 07:25 | 08:16 08:11 0B:44
117:10 [18:07 {1856 | 20:49 | 21:37 | 22:01 21:41 | 20044 19:33 | 18:27 16:37 16:29
25108:29 07:3¢  10&:31 | 06:22 | 0532 | 05:18 05:48 | 06:36 07:27 | 07:18 08:13 08:45
]17:12 18:00  {18:58 | 20;51 | 21:38 | 2201 21:39 | 2042 931 | 1724 16:36 16:30
26 | 68:27 07:32 {0628 | 06:20 | 05:30 | 05:19 05:43 | 06:38 07:28 | 07:20 08:14 08:45
1 17:13 1B:10 1 19:00 | 20:52 | 21:39 | 22:01 21:38 | 26:40 19:29 | 17:22 16:3% 16:31
27 | 08:26 07:30 {06:26 | 06:18 | 05:29 | 05:19 05:51 | 06140 0730 |onx 08:16 08:45
17:15 18:12 {19:01 | 20:54 | 21:4% | 22:01 21:37 | 20:38 19:26 | 17:20 16134 16:32
28] 08:25 07:27 106:24 | b6:16 | 05:28 | 05:20 05:52 | 06:41 07:32 1 07:24 08:17 08:45
17:17 18:14 119:03 | 20:56 | 2142 | 22:01 21:35 | 26:36 19:24 | 17:19 ]16:33 16:32
29| 08:23 10721 | 06:14 | 05:27 | 05:20 05:54 | 0B:43 07:34 | 07:25 108:19 [ 08:95
17:19 | Z0:05 | 20:58 | 2£:43 | 22:01 21:33 | 20:33 | 19:22 | 17:17 | 16:32 }16:33
30 | 0822 | 9718 | 06:12 | 05:26 | 05:21 | 05:55 | 06:45 | 07:35 | 07:27 | 98:20 i 08:46
17:21 | 2¢:06 | 20:59 | 25:44 | 22:0% [21:32 | 20:31 | 19:3% | 17:15 | 16:31 ]16:34
31| 08:20 H 107:17 | | 05;25 | | 05:57 | 0645 | | 87:29 | 108:46
| 17:22 i | 20:08 | | 21:46 | [ 21:30 | 20:29 | | 17:13 | 116:35
Potential sonhours | 259 | 278 | 367 | 416 | 485 | 498 [ 502 | 454 | 381 | 331 | 286  § 244
Total, worst case i | | | | | | | | | i
Sun reduction i | | | | | | | | | 1
Qper. time red. | i | | | | | | | | | i
Wind dir, red. | | | | | | | | | | | 1
Total reduction | ] | | [ | | | | | | |
Total, real | H | | | l | | | | | |
Table layout: For each day in each month the folowing matrix apply
Day in month Sun vise (hhimm) First time (hh:mm) with flicker  {WTG causing flicker first time)

Sun set {hh;min} Minutes with ficker Last time {hh:mm} with flicker {WT¥G causing flicker last time}
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Erogeet THSEnfhon Literstent wsbe]
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
RSP B
( “YSEYGT RHHY Sigs
+353719161416 \
abyrne [ abyrne@jadirela

Calculated;

6 JUN 202364

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow receptor: C - H3

Assumptions for shadow calculations Sunshine probability S (
Jan Feb Mar Apr May

P
1,30 2.04 2.89 4.92 579 4,99 4.32 4,35 3.60 2.54 1.64 1.06

Operational time
N NNE EME E ESE SSE S S5W WSW W WNW NNW Sum
357 232 184 296 505 722 799 1,057 875 1,557 847 1,319 8,760

{January | Fabruary March  |Apnil | May |3une Pty 1August |SaptembeyOctober |Hovember {December

1] 0B 1941 (33 | 0a19 15518 (1) | 07:25 [O6HE (0524 |DSIL [OS5E | D6 07:47 L0 §oB:27 09:27 (3

: 80 1nz8(s i1z 1P 15451} i [2161 2047 01 jaun |Imd 1711 fH631 95 15191}

E 49:42 {3} | 08:17 150941} | 0723 | 16608 Eom: 05:22 |00 | U650 L] 108:23 0928 {3

; BG 1329{5) 1726 26 1EM5{1}| 188 | ] 21:02 21:48 PrE IR T B I 12:09 11630 95 15:19{1)

: 09:43 {3} | 08:16 1521 {1} {0721 | | 0606 6s:23 1053 |Gedl | D651 | 0734 08:25 19228 {3)

B 52 1sA{Y {1728 23 1w e | §21:04 243 | 205 §am2? 11707 1629 94 15:38(1)

» 09:42 {3} § 08114 15:22 {11 | 6719 % § 06:04 0522 0524 106:03 0653 o738 15:00 11} | 08:26 09:28 {3}

B By SR7(517:30 2 15 )kl }21:06 21250 200 f34 10120 17:05 4 1504013 ] 1628 95 15u7(1)

- 09:43(1} 1 154 {1 | 0706 | ! 06202 05321 0 j0eM |08 07:38 1956 {13 1 08:27 09:29 {3}

- 99 15229 (11 {17 17 ASEL{L) 183 20 | 1108 24851 |20SF jIT | 2018 TR 13 iss{1y]i6:28 53 i5a7(1)

6 | 08:45 49:43 (3} | D811 {1 10N | g | p&:60 052 fO525 | 0606 6156 o7 14:53 {8} | 68:29 09129 (3}

W42 93 1S{3 11 13 P ImS | 2008 | 2§09 S jAs9 | 2eEn 2015 ThG 1k 1S1{ 168 93 1536{1)

7| 084 044 (33 | 08:09 §07:12  [O7:DE 0559 05:20 0526 06:07 06:58 0r4z 14:52£11 | 08:30 09:30 {3}

1643 93 15311178 116:27  j20:30 |2l 21:53 21558 2116 w:13 1700 M ASH3{1)[16:37 90 15U6(1}

8| B84 09;94 (37 | 08:07 jo7:1e  jUsSS  J05S7 (0520 |0 06:09 065 07:43 14:51 {1) | 08:31 09:30 (3

£6:95 85 15:33{13 | 17:37 1828|2022 | 2143 25 2057 17 11 16:53 23 (G4 {i)146:37 B 15:15{1)

9] 0a:a3 £9:45 (3) | 0B:08 07:00 | 06:56 [ G555 05118 4528 611 a7:01 | a7:45 14:50 {1} ] 08:32 09:3143)

1646 94 15:35{1) | 17239 130 |04 |24 185 {2157 nus 608 {1657 25 C1sA5{1} 1627 B3 151341}

10§ 08:43 09345 {33 1 D9:04 07:05 {0654 jO5iSh M5y i05: o612 07:03 0747 M9 083

1647 95 1538{n 11741 18:32 famas 2016 2155 42056 fau1 20406 116:55 27 1SdE{1}[1836 80 1318(5)

£1 § 03:42 09:45 {3} § DAz 57:03 06:52 0552 m:B (0530 §06114 o704 107:45 03:38 {3) | 08:35 09331 ()

1543 95 15137 (1} ]17:43 18:34 w27 |y 21556 IV P TR B e 11654 36 15:17{1116:26 80 IR (5)

12 | 08:42 09:45 {3} | 08:00 07:01 0550 | 05:50 05118 D5:31 | D&S | 0706 ] 67:51 0934 (3) | 05136 09:32 (3

11650 94 15:38 (1) | 1745 1835 2039 | 21:19 21857 WS |08 |20l 1652 45 1sef e 81 IRB{E

13 | 0841 f12:46 (3] | D758 06:54 06:47 | 05448 05:18 05:31 | 087 0707 07:52 09:31 (3} | ba:37 0932 (3

f1E:52 93 15:39(1) | 1746 18:37 3030 [2ee j2nEe §R1S3 0 | 2507 1955 1651 51 1%:49(1) | 1626 81 13:20(S}

14 | 08:40 09:96 (3} | 07156 06:56 06:45  J 0547 | 0517 | 05:33 t5:19 07:08 07:54 09:31 (3) ] 08:38 09:33{3)

16:51 92 1S99{1) | 1748 18:39 032 ja22 | 2use 053 21:05 19:57 1645 54 1E9{1)116:26  B1 13:30{5}

15 | 0B:3 0%:47 {3} | 07:54 ] 06:54 06:43 | 0545 | 05:07 05135 06:20 o1 07:56 09:30 (3} § 08:38 09:33 {3)

$6:55 89 1540{1; [ 1750 11841 | 20:34  |21:24 [ 2159 152 21:03 19154 18:46 1648 S8 150(1} 11826 B 132145)

16 | Da:as £9:47 [} | G7:52 | 0&:52 06:41 | 05:4d 05:36 66:22 o7:12 08:02 | O7:58 09:2943} | 08:39 05:34 (3)

16:56 86 L5 {1)] 1752 1842 (20036 |21l 2151 1m0 19:52 1843 [LEdME B0 1520013 [16:26 B2 1BN(5)

17 §08:38 09:48 {3] | 07158 06:49 06:39 [ 052 05:37 06:23 o7:11 o804 o7:59 09235 (3)

16:58  BE 1542 {1} | 17354 18:44 037 27 2150 20:59 19:50 18:41 5645 63 a1 13322 (5

18 | 08:37 09:45 (1) 1 7.8 D647 0536 10541 0539 06:2% 0766 LR o1 235 {3)

160 73 1543 (1) 11756 18:46  §20:39 31:38 1194 w57 19:47 14:39 184y 65 LIRS &3 P LY

19 | 0836 09:49 (3} | 0748 0645 10634 05:39 0540 0:27 07:17 0a:08 08:03 09:35 (1)

[17:01 62 15441} | 1758 1848 | 20091 71;30 47 2855|1998 18137 1542 65 82 12105

20 | 08:35 09:50 () | 17:4a 06:42 | 06:32 0s:38 1.051 06:28 or:s | onm 08:04 09:36 (3}

103 68 155 (1) 1759 1849|2042 2131 2846 20:51 1ma [ 1835 161 67 82 134 (8)

25 [ 084 09:55 (3} | 072 | v6:0 06:2G 05237 0547 06:30 67120 |08 08:06 09:36 {3}

17:05 67 1545(1) | 3801 18;51 2044 2133 21145 3051 19:40 (1831 Ji640 67 81 1325

22 08:32 0251 {3} | 07:40 638 06:28 05:35 5144 053z |07z foAud 808 09:37 {3

117:06 67 15451} ] 18:03 18:53 20146 2124 A1 7049 | 19138 18:31 1639 68 82 13:25{5)

23 | 08:31 09:53 {3} | B7:38 06:35 06:26 05:34 ] 05:45 06:33 o724 08:15 08:09 09:37 {3

08 55 156 (13 ] 168:05 18:55 | 2047 21:35 21042 20:46 19:36 18:29 16:38 €9 82 1325{5)

24 | 09:30 19:53 ¢33 | 07:38 je633 (064|053 05146 06:35 s 0816 0811 15:38 {3}

140 68 AGAR{1Y | 18:07 |18:56 | 20:49 21:37 21:41 20:44 19:33 18126 1637 71 B2 13:26 (5]

15 | a2y 09:54 {3 | 40 | 06:31 06:22 05:32 o5:4% 6:36 07:37 a7:18 o813 09:39 {3}

1742 63 4546 (1) ] 3805 18:58 51 |2u3e 21:39 2042 19:31 17:24 13638 81 82 1%:26 (3)

6 4 08:27 09:56 [3) | 67232 06:28 08;20 0530 05:49 {0638 | O7:29 o720 §0md 039 (3)

117:13 60 1547 (1) [ 1010 1%:00 053 38 jaEE {200 | 19529 17:22 1635 86 a1 1326 (5)

27§ 08:26 G9:57 {15 10738 116:36 DE:18 05:29 JOSI5E £ 06:40 0730 0722 08:16 09:39 {3

£ 17215 58 15:47{1){18:12 1 20:54 271541 | 11237 20:38 19:26 17:20 1634 8 82 13:27(5)

. 20 | 08125 0459 (33 D77 |06:24 10686 05:26 05:52 06:41 o712 0724 08:17 9:39 {3}

177 54 1547{1) 1814 j19:03  |oes6 |22 23235 w:as 19:14 17:19 1631 90 B2, 13:27(5)

29 | 08:23 10:05 {3} | | 07:21 05:14 | 05327 0554 06:43 a7:3 07:15 0a:19 59:40 (33

1749 50 150713 | 205 Wss |2l 25:34 20033 32 17y 1632 9t 81 1327(5)

30} 08:22 10:00 (3] | 07:1% 0612 (0536 05:55 0645 G735 pored 08:2n :40 43

117:20 44 15:46(1} i q0:07 0sy  §2ud 2131 I 1929 17:1% W 94 1S 163 B 13RS

31 | 820 10:08°(3) 107:17 {0525 05:57 06246 0729 0B:46 09:41 {3)

17:21 11546} §20:03 | 21146 21:30 2029 17:42 16:35 A 13285

Patential sun hours | 259 . 278 137 ] ME | 485 502 gL 38 ki 265 4
Total, worst case 7357 ] 126 ] | | 1507 2610
Sur redustion 0,16 j 811 | | | 0,18 1 513
Oper. time red, 1064 | 1400 | | | 1.00 160
\ind dir. redl. 0.63 | 159 | I | | 362 0.6
Totat reduction | 2.10 | 012 | H 1 H i t [ 012 0.9
Tor, et | 231 { 15 i 1 | 1 3 | 3 t 174 24
Table layout: For each day in each month the following matrix apply
. Day in month  Sum rise {hh:ms) First time (hhumm) with flicker  {WTG causing flicker first time}
(‘ Sun set (hhmmy) Minutes with flicker  Last time (hivimm} with flicker  (WTG causing. flicker last time)
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Froject: Descripbon: teoerised user:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park 7
1E-F81 RHHOY Slige i
+353719161416
abyrne / abyrne@jodireland.com
Cairulated:

10/03/2023 13:04/3.6.361

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow rec%ptcl:r. D ngl s( dai hine hours) [VALENTIA OBS.]

ASS 1 - unshine proba Ilty Average ally sUnsnine hours Al B!
umptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1,30 2.04 2.89 4,92 579 499 432 435 3.60 2.54 164 1.06

Operational time _
N NNE ENE E ESE SSE 5 SSW WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 B75 1,557 847 1,319 8,760

| Jaruary | February | March | April | May {June

1]08:46 14:15 {2) | 68:19 14:31{2) | 07:25 16:37 (3) [07:15 [ 06:10 | 405:24

1636 42 14:57{2)117:24 31 15:02{2) [18:16 36 17:13(3) | 20:10  j21:00 | 2847

2| 08:46 14:15 (2) } 08:17 14:33 {2) | 67:23 16:36 (3) [ 07:12 OG0B | 05:24

16:37 43 14:58(2).[17:36 27 15:00(2) [18:18 38 17:34(3) | 20:12 [ 251:03 | 21:4B

3| 08:45 14:16 (2) | 08:18 14:36 {2} | 07:21 16:35{3) [07:10  [06:06 {40523

16:33 43 14:59(2) [17:28 24 15:00(2) |18:19 39 17:14{3} | 20:13 | 21:04 | 21:49

4| 08:45 14:15 (2) | 08:14 14:38 (2) | 07:19 16:34 {3} | 07:08 | 06:04 | 05:22

16:40 44 1459 (2) | 17:30 19 1457 (2)]18:21 41 17:15 {3} | 20115 | 21:06 f21:50

5§ 08:45 14:16 (2) | 0B:12 14:42 (2) § 07:16 16:34 (3} | 07:05 | o602 [05:21

16:41 44 15:006(D) | 17:32 12 1454 (2) §18:23 41 17153} [ 20:17 | 2108 | 2151

6} 08:45 14:16 (2) | 0B:11 07:14 16:32 (3} | 07:03 | 06:00 | 05:21

16:42 44 15:00{2) | 17:33 18:25 43 17:15(3) | 20:18 | 21:0% | 21:52

7 | 08:44 14:37 (2) ] 08:09 07:12 16:32 (3) | 07:01 | 05:5% | 05:20

| 16:43 44 15:01 (2} | 17:35 | 18:27 43 17:15(3) | 20:29 [ 21:31 | 21:53

B[ 08:44 14:17 (23 | 08:07 | 07:10 16:32 (3) | 06:59 | 05:57 | 05:20

| 16:45 44 15:01 (2} | 17:37 | 18;28 43 17:15(3) | 20:22 | 21:12 | 21:54

9| 08:43 14:17 (23 | 08:05 | 07:07 16:32 (3) | 06:56 | B5:55 | 05:19

| 16146 44 15:01 (2) | 17:32 |18:30 43 17:15(3) ] 20:24 | 21:14 | 21:55

10 | DB:43 14:18 (2) | 0B:04 | 07:05 16:32 (3} 06:54 | 05:53 ] O05:19

11647 44 15:02(2) | 17:41 ]18:32 42 17:14(3)120:25  [21:16 | 21:55

11 | DB:42 14:18 (2) | 08:02 { 07:03 16:32 (3) { 06:52 | 05:52 | 05:18

116:45 45  15:03(2) | £7:43 11834 42 17:14(3) | 20027 | 21:17 | 2156

12 | 0842 14:18 {2) | 08:00 | 07:01 16:33 (3} 1 06:50 §05:50 | 05:18

16:50 45 15:03{2) | 17:45 18:35 41 17:14(3) [ 20:29 {21119 | 21:57

13 | 08:41 14:18 {2} | 07:58 06:58 16:32 (3) | 06:47 05:48 | G5:18

16:52 45 1503 {2) | 17:46 18:37 40  17:12(3) [ 20:30 21:20 | 21:57

14 | 08:40 14:18 {2) | 07:56 06:56 16:33 (3) [ 06:45 05:47 | 05:17

16:53 46 15:04 {2) | 17:48 18:39 39 17:12(3) [20:32 21:22 | 21:58

15 | 08:39 14:18 (2) } 07:54 06:54 16:34 (3) | 06:43 05:45 | 05:17

16:55 46  15:04 {2) | 17:50 18:41 37 17:11(3) | 20:34 21:24 | 21:59

16| 08:38 14:19 {2} | 07:52 06:51 16:34 (3) [ 06:41 05:44 | 05:17

16:56 46 15:05 42} | 17:52 18:42 35 12:09 (3 | 20:35 2125 | 21:59

17 | 08:38 £4:19 {2} 1 G7:50 06:49 16:36 (3) | 06:39 05:142 [ 05:17

16:58 46 15052 | 1954 18:44 32 1708 (3) | 20:37 2127 | 22:00

18 | 08:37 14:20 {2) | 07:48 | 06:47 16:37 (3} [ 06:36 95:41 | 05:17

| 17:00 45 15105 (2) | 17:56 | 18:46 25 17:06(3) | 20:39 21:28 | 22:60

19 08:36 14:20 {2) | 07:46 | 06:45 16:39 (3} | 06:34 05:39 | 05:17

| 17:01 46 15:06 (2} | 17:58 | 18:48 25 17:04 (3) | 2041 | 21:30 | 22:00

20 § 08:35 14:21 {2) | 07:44 | 06:42 16:41 (33 ] 06:32 | 05:38 ] 05:17

117:03 45 15:06 (2 | 17:59 | 18:49 20 17;01 (3) 1 20:42 | 21:31 j22:01

21| 08:33 14:21 (2) | 07:42 | 06:40 16:45 (%) | 06:30 | 05:36 | 05:17

[17:05 45 15:06 (2) | 18:01 {18:51 13 16:5B(3)]20:44 | 21:32 | 22:01

22 | 08:32 14:22 (2) | 07:40 | 06:38 106:28  105:35 | 05:17 g

117:06 44 15:06 (2) | 18:03 { i8:53 20:46 21:34 | 22:01

23 | 08:31 14:23 (2) | 07:38 16:50 (3} | 06:35 06:26 05:39 | 05:18

[17:08 43  §5:06{2) | 8:05 12 17:02(3} | 18:54 20:47 21:335 | 2201

24 ] 08430 14:23 {2} | 07:36 16:46 (3} ] 06:33 06:24 05:33 | 05:18

117:18 43 15:06 {2} | 18:07 19 17:05{3} | 18:55 20:49 21:37 | 2201

25 | 08:29 14:24 (2) | 07:34 16:44 {3} | 06:31 06:22 05:31. | 05:18

J17:11 42 1506 (2) [ 18:09 24 17:08(3) | if:58 j 20:51 138 | 2m01

26| 08:27 14125 (2) | O732 16:41 (3) | 06:28 106:20 05:30 ] 05:19

1 172:13 41 15:06 (2) | 18:10 28 17:09 (3} ] 19:00 20:52 21:39 | 22:01

27 § 08:26 14:25(2) | 07:30 16:39 (3} | 06:26 06:18 05:29 | 05:29

| 1715 40 15:05 {2 | 18:12 32 17:11 {3} 19:01 20154 21:41 | 22:01

28] 08:25% . 14:26 (2) | 07:27 16:38 (3} | D6:24 j 96:16 05:28 | 05:20

| 1717 38 15:04{2) | 1814 34 17:12(3) | 19:03 } 20:56 | 21:42 | 22:01

20| 08:23 14:27 (2} | ] 07:21 106:14 | B5:27 | 95:20

| 17:19 s 150502 | | 20:05 { 20:58 | 21:43 | 22:01

30§ D8:22 14:28 (2} | | 07:19 196:12 | 65:26 | 05:21

117:20 36 1504 (2 | ] 20:06 120:59 | 21:44 | 22:01
31 ] 08;20 14:30 (2} | | 07:17 ] | 65:25 |
[17:22 33 15:03(2) | | 20:08 i | 21:46 |

Patential sun hours | 259 | 278 | 367 1 416 | 485 | 459
Total, worst case | 1334 | 262 i 762 i | |
Sun reduction | 0.16 | 0.21 | 9.24 1 | |
Oper. time red. | 1.00 | 1.00 { 1.00 i | |
wind dir. red. | 0.60 I 0.62 | 0.64 i | |
Totz! reduction | 0.09 | 0,13 | 4915 i | |
Total, rea! | 125 | 33 | £18 i | |

Table layout: For each day in each month the fellowing matrix apply
Day in month Sun rise {hh:mm) First time {hh:mm} with flicker (WTG causing flicker first fime)

Sun set (hh:mm} Minutes with flicker  Last time {hhumm) with flicker  (WTG causing flicker last time)
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Frofecy; TRescripre, et T
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork T Jennings O'Poncvan
=5 DEVELOPLE T o Finisklin Business Park
W&, IE-F91 RHH9 Shigo
4N, +353719161416
byrne / abyrne@jodireland.com

6 JUN 2029 6 & O /03/2023 13:04/3.6.361
SHADOW - Calendar - }

Calculation: Alternative Scenario 3 Real Case Shadow
Assumptions for shadow calculations

e
o, 1
ATE
r

T
s

@ daily sunshine hours) [VALENTIA OBS.]
: pr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4,92 579 4.99 4.32 435 3.60 254 1.64 1.06

Operational time
N NNE ENE E ESE SS5E S SSW WSW W WNW NNW Sum
357 232 1%4 296 505 722 799 1,057 875 1,557 847 1,319 8,760

| July jAugust | September | October jNovember | becember

1|05:21 { 05:58 | 06:48 07:37 17:12 (3} | 07:31 08:22 14:00 (2}

22:1 125:28 | 20:27 19:17 40 17:52{3} | 17:11 16130 45 14345 {2y

2]0%22  |06:00 06149 07:39 17:11 (3) | 07:33 08:23 14:00 {2)

22:00 | 21:27 | 20:24 | 18:35 42 17:53(3) | 17:09 16:30 45 14:45 (2)

3| 05:23 {06:01 | 06:51 | 07:40 17:10 (3) 19734 | 08:25 14:01 (2}

2200 | 21:25 | 20022 19:12 42 17:52(3) | 17:07 [16:29 44 14:45(2)

-4 | 05:24 | 06:03 | 06:53 0rn:42 17:09 (3} | 07236 (8126 14:01 {2)

22:00 | 21:24 120:20 19:10 43 17:52 (3) | 17:05 16:29 44  14:45(2)

5] 05:24 | 96:04 | G5:54 07:44 17:09 (3} | 07:38 08:27 14:02 {2)

21:59 {21:22 | 20:17 19:08 43 17:52 {3} | 17:04 16:28 44 1446 (2}

6 | 05125 ] 06106 | 06:56 07:45 17:08 {3} | 07:40 14:11 {2} | 08:29 14:02 {2)

21:59 | 21:20 |-20:15 19:06 43  17:51(3) [ 17:02 13 i4:24(2) | 16:28 44  14:46(2)

7| 05:26 | 06:07 06:58 07:47 17:08 (3) 1 0742 14,08 (2) | 08:30 14:02 (2)

| 21:58 | 21:18 20:13 19:03 43 17:51 (3) | 17:00 19 1427 () | 1627 44 14:46 (2)

8 {0527 | 06:09 06:59 107:45 17:009 (3) | 67:43 14:05 (2} ] 08:31 14:04 (2)

121:57 | 21:16 20:11 119:01 41 17:50 (3} | 16:58 25 14:30(2) | 16:27 43 14:47 (2)

90528  }96:11 £7:01 | 07:50 17:09 {3) | 07:45 14:63 (2) | 08:32 14:04 (2)

2157 |25 20:08 |18:59 41 17:50{3} | 1657 2B 14:31{2) |16:27 43 1447 (3

10 | 05:29 106112 07:02 | 07:52 1208 (3} | 07:47 14;02 {2} | 08:33 14:04 (2}

2156 | 21:13 20:06 |18:57 40 17:48{3) [16:55 31 14:33(2){1&:26 43 1447 (2)

11 [ 05:30 | 06:14 07:04 | 07:54 17:08 (3) | 07:49 14:01 (2) | 08:34 14:05 (2)

21:55 {21:1% 20:04 | 18:54 39 17:48(3) ] 16:54 33 1434 (2) | 16:26 42 14147 (2)

12 f05:31 ] 06:15 07:06 i 07:55 17:10 (3 | 07:50 14:00 (2) § 08:35 1405 (2)

o j2154 | 21:09 [ 20:01 j18:52 37 1747 (3) | 16:52 35  14:35(2) | 18:26 42 1447 (2)

1310532 | 06:17 07:07 | a7:57 17:11 (3) | 07:52 13:59 (2) | 08:36 14:06(2)

| 21:53  j21:07 19:59 |18:50 35 746(3) | 16:50 38 1437 (2) [16:26 41 1447 (2}

14 [05:33 | 06:19 07:09 | 67:59 17:12 {3} | 07:54 13:59 (2) | 08:37 14:06 (2}

| 21:52 ] 21:05 19:57 | 18:48 33  17:45(3} | 16:49 38 14:37 (2} | 16126 42 14248 {2

15105135 | 06120 07:11 | 08:01 17:12 (3) | 07:56 13:58 (2} | 08:38 14307 {2}

21:51 | 21:03 1954 18:45 30 17:42 (3) | 16:48 40 14:38(2) | 16:26 41 14148(2)

16 | 05:36 | 05:22 1 07:12 08:02 17:14 {3) | 07:57 13:58 (2) | 08:39 14:08 (2)

2050 | 21:01 | 19:52 18:43 27 17:41(3) | 1646 41 14:35(2) | 16:26 41 14:49(2)

17 [ 05:37 | 06:23 | 07:14 08:04 17:16 (3} | 67:59 13:57 (2) | 08:40 1409 (2)

21:49 | 20:59 | 19:50 18:41 22 17:38(3) | 16:45 42 14:39(2) 116:26 40 14:49(2)

18 | 65:38 | 06:25 £07:15 08:06 17118 (3) | 08:01 13:57 (2) | 98:41 14:09 (2)

21:48 | 20:57 §19:47 18:39 18 17:36 (3) | 16244 43 1440 (2) | 16127 41 14:50(2)

39 | 05139 | 06:27 107:17 08:08 17:23 (3) | 0B:03 13:57 (2) | 0B:41 14:09 (2}

21:47 { 20:55 | 19:45 18:37 8 17:31{3} ] 16:42 43 14:40 {2) | 16:27 41 14:50 (2}

20 ] 05:41 | 06:28 | 07:19 08:09 | 08:04 13:57 (2} | 08:42 1410 {2)

21:46 | 20:53 | 19:43 | 18135 | 16:41 44 14:41 (2} | 16:27 41  14:51{2)

21| 05:42 | 06:30 | 07:20 | 08:11 i 08:06 §3:57 (2) | 08:43 1430 (2)

21:45 | 20151 | 15:40 18:33 § 16:40 45 14142 (2) | 16128 40 150 ()

22 1905:43 1 06:32 | 07:22 17:31 {3 108:13 ] Ga:oB 13:57 (2) § 08:43 1411 ()

21:43 | 20:48 | 19:38 10 17:41 (3) 11831 |16:35 45  14:42(2) §16:28 40 14:51(2)

23| 0545 | 06:33 07:24 17:27 (3} | 08:15 08:09 13:57 (2) | 98:44 14:11 (2)

| 21:42 | 20:46 19:36 18 17:45(3) | 18:28 16138 46 14143 (2) | 16:29 41 14:52(2)

24 | 05:45 i 06:35 17:25 o123 {3) [ 0816 08:11 13:87 (2) | 08:44 14:12 (2)

{21:41  120:44 19:33 24 1747 (3)|18:26 16:37 45  14:42{2}}16:29 41 14:53{2}

25 | 05:48 | 66:36 07:27 17:21 (3) | 07:18 08:13 13:57 {2} | 08:45 14:12 {2}

|21:3% | 20:42 1931 27 17248 (3) | 17:24 16:36 46 1443 (2} | 16:30 41 1453 (2}

26| 05:49 | 06:38 07:29 17:19 (3} | 07:20 0B:14 13:58 (2) | 08:45 14:42 {2)

| 23:38 | 20:40 19:29 31 1760 (3) | 1022 16:35 45 1444 (2) | 16:31 41 14:53(2)

2710551 | 06:40 07:30 17:17 (3) | 07:22 a8:16 13:56 (2) | 08:45 14:13 (2}

|21:37 | 20:38 19:26 33 17:50(3) | 17:20 16:39 45 1442211631 41 1454 (2)

28 | 05:52 | 0641 07:32 17:15 (3} | 07:24 08117 13;58 (2) | 08:45 14:13 {2)

|21:35 | 20038 19,24 36 172:51(3) | 17:18 16:33 46 14:44(2) | 16:32 41 14:54(2)

29 05:53 [ 063 07:34 17:14{3) | 67:25 | 08:19 13:59 (2) | 08;46 14:13 (2)

jz133 120:33 0 §1%:22 38 17:52{3) {17117 ]16:32 45 14:44(2) {16:33 42 14:55(2)

30 | 05:55 i 46:45 1 67:35 17:12 (3) | 07227 | 08:20 13:59 {2} | 08:46 14:14 {2}

|21:32 | 20:31 | 18:39 4D 1752 (33 | 17:15 116:31 45 3444 (2) | 16:34 41 1455 ()

31 | 05:56 | 06:46 | | 0729 ] | 08:46 14:14 {2}

f21:30 | 20:29 | [ 17:23 | | 16:35 42 1456 ()

Patential sun hours § 502 [ 454 [ 381 i 3 | 286 P o244
Total, worst case | | i 257 1 667 | 967 i 1302
Sun reduction | | | .28 | 0.24 | 0.18 1 0.13
Oper. time red. | | | 1.04 | 100 [ L00 | 1.00
Wind dir, red, | | | 0.64 | 0.64 I 0.6G | 0.60
Totel reduction | | | 0.18 | 0.15 i 0.11 | 0.08
Total, reat | i ; a6 ] 100 I w7 i 105
Table layout: For each day in each month the following matrix apply
Day in month  Sun rise {(ht:mm) First time {hh:mm) with flicker-  {WTG causing flicker first lime)

Sun set (hh:mm} Minutes with ficker  Last time (hhimm) with fiicker  (WTG causinag fiicker last time)
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Progect: Desariphion: pensed user:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park s
IE-F91 RHHY Sligo {
+353719161416
abyrne / abyrne@jodirefand.com

Calculated:

10/03/2023 13:04/3.6.361

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow receptt;r: E -IE{ESJIW A dail bine hours) [VALENTIA OBS.]

£ H Sunshine prababili verage daily sunshine hours .
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4,92 5,79 4.99 4.32 435 3.60 254 1.64 1.06

Operational time _
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 84% 1,319 8,760

]January |February |[March  |April {May | Fune 1July FAugust [SeptembaOctober |NovembefDecember
110846 [08:9 | 6725 | 075 | 06510 2008 (Y | S | 5i §95:58 20:23 {4} | 05:48 0737 RT3 (o8
j16236 {1723 11846 [2mele |71 22 20830043 {2eF Lanoy Y219 20 2m5241} | 27 1947 P71 | 363
20845 ue?  |O7:23 |07z | 06.08 0B {4 L0531 05:22 | 06:00 20:21 (4} | 06:43 0733 {urar o83
16:37 17:26 18:08  |2miz fIleE 12 2030 (8§00 120327 16 20:37 (4} | 20:24 19:45 1708 | 16:30
150845 [08uS  jO721 jonae }06:06 20:08 {47 ] 05:23 1053 [ 20:21 (43| D6:51 §07:4D  [0¥34 |85
12228 Wig i Pl 23 2031 {4y | 2049 fa200 21535 17 20384} 20:22 132 (4707 | 1629
ued  Joras {onos 10604 2005 {4} | 0522 [ 0524 | 06io3 20:19 (4} | 06:53 0742|0336 10826
18221 w115 Jau06 23 201(3F| 2150|2159 12124 19 20:33(4} | 20:20 19:10 [1705 | 15129
107:16 | 07:05 | 06:02 20:08 (4} | 05521 05129 | e 20019 (4] § D6:54 O |07:38 10827
18:23 | 20:47 2007 22 2036043 | 251 21:59 {2122 21 20:40 (4} | 20517 19:08 1704 {1628
011 (0203 | 06:00 0:08 {3} j05:21 | 05:25 | 06106 2018 (4] EU6:56 | Oas [ 07ag a9
18:225  120:18 [2:08 22 20:36(4)32L52 | 21:58 {2120 21 3m39M}E204E | 1006 j1¥02 | 1628
on1 jomnl | 05:59 20:05 (4) 1 05:20 | 05:26 | 06:07 B () (0658 [ORA7 FORAr | 6830
18:27 220020 [2:11 21 2030 (4) [ 21353 2158 |2::18 22 2040 {4} ] 20:13 19:03 (1700 | 1€:27
o910 {557 2009 (43| o5 o527 | 06:69 30:17 (4} | 06:59 0743 [T 6831 (
| iBe2a {2102 20 20:29 (4) | 2159 24557 j2i:16 23 240 (a) | 2011 1901 [16:59 15:27
| 07:07 f 0555 09 (4) | 05:19 [ 05:26 | 06:11 20:18 (4) | 07:01 0750 (0745 08:32.
18:30 121019 19 20:38 (4) | 2154 | 2857 1205 22 2040 (43| 20:08  [18:59 | 16:57 16:27
B 05,53 20:11 (4 | 05:19 | 05:29 06112 w017 (431 07:02 [ O7S2 | OdY 03:33
18:32 7136 15 20027 {4) | 21:55 21:56 12113 23 20:40 (4} | 2006 18:57 | 1655  F16:26
07:03 0552 2011 {41 | 05:12 05:30 §06:24 20:17 {43 { 07:04 0754 |A7H3 | 0aiae
| 18:34 L7 15 20:064a) | 2156 | 2185 PALIY 23 20:40{d) | 20:04 13:54 16:54 | 6:36
07:01 15:50 20023 [43 [-05118 5231 ] 06:38 20:17 {4} } 07.06 07:55 07:50 | 08:35
10:35 bal19 20 I0AZ{L ST LIS 12009 22 20:39 {4} [ 26 18:52 16:52 16:26
0558 05:4% 20:15 {4} | U5:18 05:12 | 96:17 20:18 {4} | 07.07 07:57 0152 08136
14:37 20 18 2043 {1} [ 2157 21:53 ) |21:07 21 20:39{4} [19:59  j1&50 165 16:26
06:56 05:47 03213 0517 50533 10:45 {3) | 06:19 IS (A [ OT09 §O753 {0754 08:37
] 1839 13 26:45(1) 21558 2152 6 JMST{A)[20:05 1B 20:36 (4} |19:57  §18:4B | 16:49 16:26
| 06:54 [ 25:45 WAQT0S37 (0535 20:44 {13 | 0620 20019 (9) | 0741 F03:01 o756 josae
18:41 {2024 15 20045(1}| 2059|2650 @ 20:52(1} {21003 16 20:35{4) | 19:54 [ 1845 16248 16:26
06:51 ] 05:44 20036813 | 05107 | 0536 20:43 {13  D6:2Z 20:20{45 | 0712 [D8:2 07:57 08:39
18:42 20:25 16 20461V 12659 [ 2050 10 MBSILL IOl 43 Im33(4) 195X [ 1843 162498 16:36
U543 05:42 20:36 (11} 05:17 | 05:37 20:47 {1} § 06:23 WAPIORIE [ 08:04 1059|0240
18:44 76 W[ §I200 | 2049 12 05461} {20059 9 20:3L(4) 31950 | Rl | 16S 16:27
06:47 05:41 Ws sy | esan 20:41 {13 | 06:25 20:29 (4)§ 0715 e jodms |0d4d
18:46 7128 17 2046{13122:60 [ 2148 13 WS40} 2057 0 5 20029 (4% {1947 §8:39 16:44 | 16127
06:45 05:39 20:30(1) §05:47 | 65040 20:41 81} | 06,27 jon17 o:08 10503 |03
16:48 20530 16 20:46{13§ 2200 [ 21AT 14 205501} | 20:55 §19:45 18:37 16:4% 1527
06:42 05:38 20:30 {1} § 05:17 05:41 241 (1} ] 06238 jorie | om0d v&:04 08;42
36:49 3L 17 AT {1 12201 2146 15 20:56 (1} | 26:53 £19:43 | 1835 16:41 185:27
06:40 0537 20:30(1)105:17 | 0542 20040 {13 { 06:30 $ 6730 0B:15 |03:06 | 08w3
18:51 232 17 AT ot 2145 16 L5611} {20:51 119:40 18:33 |60 | 1528
0638 | 05:35 20:30 (1) § 05118 05:43 20:40 {1} | D632 107:22 08:13 oo, | 0843
18:53 234 16 IDAB{1)§22:01 | 2143 16 I0:56£1) 4 20448 { 19:38 18:31 16:39 16:28
06135 05:34 20307114 05:18 | 0545 20:40 1} § 06:33 167:24 0B:15  jo8:09 | 044a
18,54 2035 16 200:46(1) § 22:68 2042 16 2056 {1} | 20:46 [1m36 | 1818 1638 16320
0623 0513 20:31 {1} { 05:18 05:46 2040 (1) { 06235 Jores | 086 fosild Da:44
[17:10 18:56 237 14 A5 (13§ 2n0y AL 17 WSO} j19:33 W26 (1637 | 1629
25 66:29 186:31 20018 (4] | 05:32 20:31 {1} § 0518 05:48 20:40 {1} | 06:36 loy27  [oris 08:13 | 08:44
17:11 18:58 5 20I{4) |3 14 20:4501){ man 2139 17 Awsy (1) | ez | 19:31 17524 16:36 16:30
26§ 0b:27 06:28 20:15 (4 | 05:30 20:32 (11§ 0518 | 0549 20:40 113 | 06:38 |07:29 07:26 oS4 | 0845
17:12 19:00 10 0545 |20:39 13 20:45(1j§22:01  [213B 16 20:56 (1} | 20148 j1e2e |32 16:35 1631
27 | 08126 06:26 20:13 (4 | 05:29 a5 05:51 20:41 {13 | 06:40 joran | 0T D36 | 8ds
{175 1901 j2054 13 202604} ) 211 1T 204 {1220t 236 16 20:57 (1) | 20:38 119:26 b 163 16:31
281 05:25 8674 06116 2011 {47 | 05:28 20334 {1} § 09:20 (3552 20:41 (1) | 06:41 | 97:32 472 FO:MT | 0845
{177 11303 2056 17 20028 (4} | 212 9 20:43 (1] § 22:01 ;35 15 06 Q1) amds } 19:25 1718 1693 | 1632
2% | 06:23 o7zt 1064 20:10 (4} | 05:27 20:35 (1] 38520 | OS54 20:42 13 | D643 10734 0725 0819 | 084S
17:19 M5 FNS7 19 A9 (43 [ 143 7 2m42(1j32201 20233 14 2056 {13 | 2ma3 1M g 1631 163
10 { 08:22 09 fhe2 20089 {43 § 05:26 20:38 §1) [ 05:21 05155 20:42 {1} | 06245 16735 | 6737 {020 | G846
17:20 W06 4259 7L WIGE AR 3 24l (11§ zam 2032 13 20:5541) | 2003 113ty |78 163 1634
mposn § o7:17 05125 05157 20:24 {4} | 06246 i o g 1 63:46
[REEY I 20:08 21146 30 0 205344} (20229 i t7:13 F16:35
Potentiat sus hours | 259 78 167 16 | 485 | 499 502 asa HEELY m 66§ 244
Toral, worst case B3 493 ] H 254 ] 331 i H
Sun reduction 6,35 037 1 .27 | 0.30 H | H
Oper, tine red, 106 108 1.0 | 1.02 i | i H
Wind di. reg. 0,68 0,68 0.68 | .68 i | 1 i
Total reduction | 8.4 028 038 | 0.20 ! | | i
Total, zeal | { i | n 124 | a6 ] 67 H | | i
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm}) First time (hhimm) with flicker  (WTG causing flicker first time)

Sun set {hh:mm) Minutes with flicker Last time (hh:mm) with flicker [WTG causing flicker last time)
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Priedt: Deannpion; Lbcerieadt siser:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
IE-F91 RHHY Sligo
+353719161416
abyrne / abyrme@jodireland.com
Caleulated:

10/03/2023 13:04/3.6.361

SHADOW -~ Calendar

Calculation: Alternative Scenario 3 Real Case Shadow rec%ptcralr. F- El% ity s sai hine hours) (VALENTIA OBS.]
unshine probability S {Average daily sunshine hours B!

Assumptions for shadow calculations Jan Feb M™ar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2,89 4.92 5.79 4.99 4.32 435 3.60 2.54 1.64 1.06

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW  Sum
357 232 194 296 505 722 799 1,057 875 1,557 B47 1,319 8,760

{January |[February [March {April  May 1June |3uly { August |September | Octaber §Novembe] December
3 108:46 | 6819 jO2:1% jO7:33 1B:07 {23 | 06:10 U059 | 0522 | ¢5:58 | 6:48 18:5B (2% | 0137 j 014 88:22
156:36 |14 6 120:10 40 1470 (2001 27 19807 |01 [21:29 1827 11 1B30{2) [19:47 17:11 16:30
2]0845 {037 | 0723 107:12 18:07 (2} § DE:08 1002 (B[ 05F L0522 | D680 05:49 18:14{2j 1 0738 10732 H8:23
11637 [17:26 18:18 120112 39 1846 121:02 25 19:47{3) | 21:48 {2200 | 2027 04 18 18324015015 17:09 16:30
3] 08:45 08,15 972t 6710 18:08 (2} | 06:06 19:2331 05:21  j05:23 {0601 06:51 18:1L42) | D7:A0  §07:34 08:25
116:38 17:28 18019 0013 38 IBAG{N (21D 24 1:42{3112049  [I200 2125 000 24 18:3502) | 19:12 17,07 16:29
4| 0R:45 08:14 o718 07:08 18:08 {1) | B6:04. 19:24 (3 ) 0522 0528 | 0&QD 06:53 \B09 {2) | ez | 0736 | 0BG
| 16:40 17:30 18:21 3045 36 B L2106 22 19:46 (3} | 2150 [ 2159|2124 20:00 26 835 (2)]19:10 1705 16:29
5 | 08:45 o812 o716 0208 m 03{2) § 06:02 19:25 (3} | 05:21 0524 (0604 15,4013 [ 06:54 1&07 (2] 50044 (0736 | 0827
| 1641 17:31 18:23 2047 M 1843L§2107 19 044 (32051 j2159 F20:22 9 1943 {207 30 83F(I10:08 (1704 16:28
6 | 08:45 08:11 0714 Lor03 m 10 (2} | 06:00 19:26 (31§ 05:21 {0325 {0RC6 19:37 £3} | D656 806 (2] 0745 {0740 (D829
1 16:42 7 s §20:08 12 1B:42(2) (2008 17 3943 {2182 (258 2020 14 13SL4Y 215 32 18DA{2) | %06 17:02 t6:26
7108:44 A jor1 jors1 1811 (1} | 05:58 19:20 (3 0%: 05:26 | 0h:07 19:35 {2 | 06:58 1B:04 (2} (0747 | 0%:4L 14L30
] $6:43 1735 182y j1:20 3 uun noon wmun;u; SR 2008 16 A@SIOP[A003 0 39 18:38¢2) [ 19:03 17:08 16:27
40844 o&:67 | 0%:LD 166159 (2} | 0557 19.32 (3} | B 0527 | D609 19:34 {3] { 06:59 18:0342} j 0740 10743 08:31
| 16:45 17:37 18:28 W32 16 18R 2R 5 ARWI(H 2 57§26 20 19:54{3) J20:H1 36 1839413 {1901 :
9y08:4y | GBS 07:07 [ 18:13{2) | 05:55 ;as:m 05:28 | D611 15:32 §3) 1 07:81 18:08 {1} | 07:50
16:46 | 17:39 18:10 10:33 2 18T | 214 ta1:54  [2n5T |aedS 23 19SS (3) 0B 38 18:39 (2) | 18:59
10 | 08:43 08,03 o108 06:54 18:16 42} 1 05:53 19548 [45:29 | 0&:L2 1931 {3} | O7:02 18:0) (2] { G7:52
16:47 17:41 18.32 025 @ 18:34{2) 1016 12155 2156 {2343 1% 1956{1 {20:06 38 LB:39{2}}18:SE
11 | 0842 05:02 07.03 06:52 18:28 {2} 1 05:52 Josa8 {0530 1064 13:30 {3} § 07:04 1759 {2} 0154
116:a3 17:43 18:34 12027 10 83D | 2uwY Jz066 (2155 3201 26 19:56031120:04 40 1839 (2}]1B:54
12 } 68:41 000|070 § 05:50 05:50 10518 | 05:33  106:45 19:30 (3] | 07:06 17:59 (1) | 07:55
1650 1745 11835 j20:29 2119 12157 [21:54 2109 2T 197N (R0 40 18:39(2) 1852
13§ 0841 0758 | U658 106:47 05:48 10518 0532 [96:17 19:29 §3) | 02:07 17:59 ) | 47:57
16:51 1746 | 1837 j20:30 25520 |20:57  [2153  [20:07 2% 1958{3) (159 an 1839 {11850
14 | 03:4D D2:56 | 0656 | 08:45 05:47 (0547 §0%:33 [ 06:19 19:38 {3) § 07:09 17:58 {2) § 07:59
16:5) 148 1839 | 20:32 222 12156 2052 J20:05 30 I9:5AL3N[1%37 40 18:38(2)] 16:48
15 | 0&:39 07:54 {0654 } 06:43 0545 JOSUT U535 | 06:20 19:28 (3) | 07311 17:58 (2) | 08:01
16:55 1750 841 120:M : 21,59 | 2081 2403 30 19:SB(3) |29:54 40 18:33(2) | 18:45
16 | 08:38 0752|0651 | 041 19:32 () 10547 | 8536 06:22 L1757 (2)
16:56 1750 1842 13035 51 19:43{3)) | 24:59 ; {20001 3 195733 9% AT
17 08:37 OR50 | D649 17:16 {13 | D6:39 19-29 {3} | 05:17 06,23 :nsuunr 14 1257 (2}
16:58 e [aBed 10 173600 2037 37 19:46 (3) | 2177 [ 22:00 : 2059 30 19:58{3) 1950 40 183D
18 [ 0B:37 0748 06:47 113242 | 06:36 19:27 (3] | 05:41 105:17 |08 §O&25 19:27 {3} | 07:15 17:38 (3}
17:00 17:56 1846 18 124062) 2033 21 194813} | 122:00 | Z&4R  |20:57 30 RSP |1%47 3B 18:36(2)
19 § 083§ 07:46 05045 1748 (2) 1 06034 19:16 (3} jo5:17 | 0839 (0627 1927433 0717 17:57 )
17:01 11:58 18:d4B 3 ITAZQYI20:41 23 194 (3 JZ200 [ 2147 [20:55 30 19:57{3) 10945 3 1B:I5(2)
20| 08:34 07,44 06:42 17:46 (2} | 06:32 19:25 (3} 0537|051 06:28 19:27 (3} { 0T 19 1758 (2)
17:03 17:59 1843 28 L1TA4(2) (2042 25 19:50(3} 12201 {2146 [20:53 29 1986 (3} 11941 36 18:34{2) [18:35
21| 9333 07:42 06:40 §7:15 (2} | 06:30 19:23 (3} 10517 ] 06:30 15:28 {3} | 07:20 12:58 {2) | 0811
17:08 101 1651 31 trd6(2| 2044 36 19:49(3) | 21 $22:01 12145 J20:51 28 USEE(T) 1940 34 18:32(2) | 18:32
2 o3 0740 06,38 17:13 (23 | 06:28 19332 (3 | 05:35 10547 jO5:43 ] 06:31 537 3} 1972 17:59 (2) | 08:13
1706|1803 FEES 30 A7AB (I INE 2B 1%50€1) | 21044 1361|2043 1048 37 NSS4 1908 02 1E:3N (2| B3
23| 0831 {OR38 06:35 17:12 02) | Dadbs 19:14 {3} § 05:24 |05:28  [0545 [ D63) 5928 {3y | 01124 16:00 (2) | 08:15
17:68 18:05 18:50 35 1747() [ Im47 29 19:50{3) {2035 (2201 (2042 [20:46 35 19.53{N) 1936 18 1629 (2 11828
24 | 08:30 07:36 06:33 171142} | 06:24 19:31 {3) | 05:33 105:18  j05.48 OR35S 1929 {3) § 07:25 18:01 (2} § 68:16
1710 18;07 18:56 37 17482} | 2249 29 19:80{3) | 237 Jzet {2141 20:44 22 195L(N 119 35 18262 | 1B26
5 [ 08:29 07:34 0631 17:09 §2) | 06:22 19:20 {3 | 05:31 10518 | 054D 0636 19:30 {3} | 67:27 18:04 (2} | 0718
17:11 18:09 18 1 128D EI051 30 1350 (3) | 7138 {0l I3 12042 ¥ 195093 (1931 0 IR0 1724
26 08:27 07:32 068 17,03 {21 F0B:20 1922 {3} | D5:30 }05:19 0549 | 0638 1922 {2) | 07%:29 18:07 (2) [ 4720
11743 | 16:10 1600 39 LB (212030 30 195103 {21 2208|2038 2000 17 19484} 1129 14 182182 |02
770826 | €7:29 06:26 17:09 (2)'] 06118 19:21 {3} § 05:29 10519 | 0553 40 19:34 {3) }U7:30 6722
117:15 | 8212 1901 4 1749 (2) |2054 32 19:51(3) § 2141 {2201 {2036 : 11 19:45 (3} 11326 12:20
28 08:25 | 027 06:24 707 {2} | 06716 19:21 (3} | 05:28 (0520 §05:52 jor:3z jor2q
117:47 {8014 1903 41 SRABL2Y | 2056 29 19:50(3} | 2042 j2000 §2138 j19.04 jir18
¥ w033y § a7 18:07 (2} | B8:14 19-21 {3} | 08:27 10520 j0s:53 | 197:34 | 07:25
{ BT WG a1 1B4BE {2057 25 1%50{]) | 21:43 Jaeel 2833 |3 | 19:22 (1116
0| 0822 | 07119 18:07 {2} ] t6:12 1921 {3} | 85:26 Jos.21 | Oss | 107:35 [orz?
|10 | 120:06 41 18:4B(2) [2G:59 26 193993 E 2L 1260 [2032 | 2031 119:19 P18
3|08 | |87:17 18407 (23 ¥ 05:25 | {556 | 0646 { 10729
Lz 12008 do 1BA7{Y f21:46 | fae3n | a2 | i
Palertial sun bowes 259 | 278 | 367 a6 i 188 L T PR 12 | 381 Pm
Total, worst case § i ] 497 713 | 151 | 1 § 550 | 833 |
Sun reduction § | | 0.24 0.35 | 0.37 i | i w3t | 028 |
-Oper, imé red, | | | 1.60 100 | 1.00 | | | 100 1 100 |
Viind dir. red. | | | 0,65 0.66 | 0.68 | ! | 0.68 i 0.5 | |
Tatad reduction | | | 0.6 | b4 | 0.35 i i | 0.20 1 0,18 | |
Tatal, real | i i il | 168 { k] H i 1 110 § 151 1 {
Table layout: For each day In each month the following matrix apply
} Day in month Sun rise (hh:mm) ) First time {hh:mm) with flicker  {WTG causing flicker first time)
( Sun set {hhvmm} Minutes with flicker  Last ime (hhimm) with flicker  (WTG causing flicker last time)
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Prizject: Descriptan: bisermed user:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park [f '
IE-F91 RHH9 Sligo :
+353719161416
abyme [ abyrne@jodireland.com
Calndated:

10/03/2023 13:04/3.6.361

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow receptor: G - H7

Ass Sunshine probability S {Average daily sunshine hours) [VALENTIA OBS.]
umptlons for shadow calculations Jan Feb Mar Apr May Jun Jui Aug Sep ©Oct Nov Dec

1,30 2,04 2.89 4,92 579 4.99 4.32 435 3.60 2.54 1.64 1.06

Operational time
N NNE ENE E ESE S55E S5 S5W WSW W WNW NNW  Sum
357 232 194 296 505 722 79% 1057 875 1557 A47 1,319 8,760

|Janvary |February |March | April | May |June | July {August [ SeptemberOctober | Novembet December

1}08:46- 08:19 | 67:25 | 67:15 | 06:10 | 05:24 195:22 | 05:58 | 06:48 | 07:37 | 07:31 | 08:22
16:36 17:24 | 18:16 | 20:10 | 21:01 {21:47 | 22:1 | 21:29 | 20:27 }19:17 j17:11 | 16:31
2 [ 08:46 08:17 {07123 | 07:12 | 06:08 ja5:24 [ 95:22 ] 05 00 | 06:50 | 07:39 1 07:33 | 08: 23
16:37 17:26 j 18:18 | 20:12 | 21:03 ] 21:48 | 22:00 | 21:27 | 20:24 | $9:15 | 17:06 | 16:30
3| 08:45 08:16 | 67:21 07:10 06:06 [05:23 [ 05:22 [ 06:01 | 06:51 | 07:40 | 07:34 | 08:25
16:38 17:28 | 18:19 20:13 21:04 [ 21:45 | 22:00 | 21:25 | 243:22 | 19:12 | 17:07 | 16:29
4 | 08:45% 08:14 | 97:19 07:08 046:04 | D5:22 | 05:24 | 06:03 | 06:53 | G7:42 | 97:36 | 08:26
16:48 17:30 | 18:21 20:15 21:06 | 21350 | 21:55 | 21:24 | 20:26 | 19:10 | 17:05 | 16:29
5] 08:45 6812 |97:16 07:05 16:62 | 05:21 | 05:25 1 06:04- | 06:54 | 67:44 | 07:38 | 08:27
16:41 1732 183 20:17 21:08  |21:51 21559 j21:22 | 20:8 | 1908 [17:04  |'16:28
6 | 08:45 08:11 0714 07:03 06:00 | 05:21 | 05:25 D606 | 0656 |75 J07:40  {08:29 (
16:42  |17:33 | 1825 20:18 21:09  |21:52  [21:58 | 21:20 | 20:15 19:06  j17:02 | 16:28
7| 08:44 | 98:0% for12 07:01 05:59 | 05:20 | 05:26 [ 66:07 ] 66:58 07:47 107:42 1 a8:30
| 16:43 | 17:35 | 18i27 20:20 21:11 | 21:53 | 21:58 | 21:18 | 20:13 19:03 [17:CO [ 16:27
8108:44 ] 08:07 | 07:10 06:59 05:57 | 05:20 | 05:27 | 06:09 } 06:59 07:49 07:43 [ 08:31
] 16:45 117:37 | 18:28 20122 21:12 | 21:54 | 21:57 | 21:16 }20:11 19:01 15:59 | 16:27
9108:43 j 08:05 | 07:07 | 06:56 | 05:55 ] 05:19 ]05:28 | 06:11 [ 07:81 07:50 07:45 | 08:32
i 16:46 §17:39 | 18:30 {1 20:24 {2114 | 21:55 ] 21:57 | 21:15 | 20:08 18:5% 16:57 ) 16:27
10 § 0B:43 | 0B:04 | 07:05 | 05:54 | 06:53 195:19 105:29 j06:12 | 07:03 07:52 07:47 | 08:33
[ 16:47 | 17:41 18:32 | 20:25 121:16 ] 21:55 I 21:56 ] 2813 | 20:06 18:57 15:55 | 16:27
11 [ 08:42 | 08:02 1 67:03 | 06:52 | 05:52 j 0518 [ 05:30 | 06:14 | 67:04 07:54 67:49 ] 08:34
| 16:49 | 17:43 | 18:34 | 20:27 | 2147 I 21:56 [ 21:55 [ 21:11 | 20:94 18:54 16:54 ] 16:26
12 | 08:42 08:G0 | 67:01 | 06:50 | 05:50 [ 05:18 | 05:31 | 06:15 | D7:06 "07:55 07:50 | 08:35
16:50 17:45 | 18:35 ] 20:29 | 21:1% [ 21:57 | 21:54 | 21:09 | 20001 ] 18:52 16:52 | 16:26
13| 08:41 07:58 | 06:58 106:47 | 05:48 | 05:18 | 05:32 | 06:17 } 07:07 | 07:57 07:52 | 08:36
16:52 17:47 | 168:37 1206:30 | 21:20 | 21:57 | 21:53 | 21:07 | 19:59 | 18:50 | 16:51 | 16:26
14 | 08:48 G7:56 | 96:56 106:45 | 8547 | 05:18 ] 06:33 | 06:19 | 07:09 | G7:59 | 07:54 | 08:37
16:53 17:48 | 18:39 12032 21:22 | 21:58 121:52 | 21:05 | 19:57 | 18:48 | 16:49 | 16:26
15 | 08:3% G7.54 | 06:54 | 06:43 45:45 | D5:17 1 05:35 | 66:20 (0711 | G8:01 | 97:56 | 68:38
16:55 17:50 | 18:41 i 20:34 21:24 | 21:59 | 21:51 1 21:03 | 19:54 | 18:46 | 16:48 | 16:26
16 | 08:38 07:52 | 96:52 [ 06:41 5:44 | 05:17 j 05:36 ] 06:22 } 07:12 | 38:02 | 97:57 | 68:39
16:56 17:52 | 18142 § 20:35 21:25 | 21:59 } 21:50 | 21:01 } 19:52 | 18:43 | 16:46 | 16:26
17 | 08:37 0750 | 06:49 | 06:39 05142 | 05:17 | 05:37 [ 06:23 | 07:14  [DB:D4 | D7:5% | 0840
16:58 17:54 1844 2037 21:37 | 2200 |21:49 | 20:59 [19:56 [18:41 | 1645 | 16:27
18 | 08:37 | 67:48 | 06:47 {1 06:36 {5:41 | 05:17 | 05:38 | 06:25 | 07:16 | 68:06 | 08:01 | 08:41
17:00  [17:56 | 18:46 {20039 21:28 | 2200 |21:4B | 257 |19:47 | 18:39  [16:44 16:27
19 | 08:36 1 67:46 | 06:45 i 06:34 45:39 ].05:57 | 05:40 | 06:27 1 07:17 | 08:08 | 08:03 0841
17:01 | 17:58 | 18:48 12k:41 21:30 | 22:00 | 21:47 | 20:55 { 19:45 | 18:37 | 16:42 16:27
200834 0744|0612 106:32 | 0538|0517 | 05:41 | 0628 | 07:19 | 08:069 | 0304 08:42
] 17:03 j17:59 | 18:49 126:492 | 21:31 | 22:01 | 21:46 | 20:53 119:43 ].18:35 | 16:41 16:27
21| 08:33 1 07:42 | 06:40 j 06:30 | 65:37 | 0%:17 | 05:42 | 06:30 | 07:20 | 08:11 | 08:06 08:43
| 17:05 }18:01 | 18:51 i 20:44 | 21:32 | 22:01 121:4% | 20:51 { 19:40 | 18:33 | 16:40 16:28 -
22108:32 j 67:40 | 06:38 106:28 | £5:35 | 05:18 | 05:44 | 06:32 10722 | 08:13 | 08:08 08:43 {
j 17:06 18:03 | 18:53 | 20:46 ] 21:34 | 22:01 i 21:43 | 20:49 { 19:38 | 18:31 | 16:3% 16:28
23| 08:31 07:38 ] 06:35 106:26 ] 65:34 | 05:18 | 05:45 ] 06:33 1 07:24 | 08:15 | 98:09 08:44
i7:08 18:05 1 18:54 } 20:47 21:35 22:01 | 21:42 | 20:46 } 19:36 | 18:29 | 16:38 15129
24 | D8:3% 07:36 ]66:33 [ 06:24 05:33 05:18 } 05:46 | D635 | 07:25 | 08:16 | 08:11 0B:44
1715 18:97 ] 18:56 [ 20:4% 21:37 22:01 [21:41 | 20:44 139:33 | 18:27 | 16:37 | 16:29
25 | 0B:29 G7:34 {06:31 [ 06122 45:32 05:18 | 05:48 ] 06:36 J 07:27 | 67:18 |1908:13 | 68:45
17:12 18:09 ] 18:58 [ 20:51 '21:38 22:61 | 21:35 ] 20:42 | 1931 | 17:24 | 16:36 | 16:3¢
26 | 08:27 07:32 {06:28 | 06:20 5:30 05:19 | 05:4% 1 06:38 } 07:29 | G7:20 | 08:14 | 48:45
17113 1816 {1900 | 26:52 21:39 22261 |21:38 120040 JE9:20 [17:22 0 [16:35 | 16331
27 | 08:26 47:36 j o628 | 06:18 a5:29 05:19 | 05:51 1 06:40 | 07:30 | B7:22 | 0B:16 | 08:45
17:15 1812 p1%01 | 20:54 21:41 22:61  [21:37 §20:38 [i9:26 |[17:20 | 1634 | 16:32
28 | 08:25 07:27  |06:24 | U636 05:28 05:20  [05:52 {0641 |07:32 | 07:24  |0B:17 | 08:45
1737 [1814  F19:03 | 20:56 21:42 3201 |21:35 {20035 19124 |17:19 | 16:33 | 16:32
29108:23 | j07:21 | 06:14 05:27 05:20 | 05:54 | 0843 | 07:34  [07:25 | 08:19 | 0845
[e1e | j20:05 | 20:58 21:43 22:01 | 21:33 0 (20:33 0 |1922 [17117 |16:32 | 16:33
3ejos:z2 | fO7:19 | 0812 ] 05:26 05:21 | 05:55 {065 |07:35 [07:27 [ 0B:20 | 0845
| 37:21 [ f20:06 | 20:59 [21:44 22:01 | 21:32 f20:31 | 19:19 | 17:15 | 16:31 | 16:34
31]08:20 | [ 07:37 | | 05:25 | | 05:57 | 06:46 | | 67:29 | | 88:46
[17:22 | [20:08 | f21:46 | |21:30 f20:2% | J17:13 | | 16:35
Potentisdsunhours | 259 | 278 | 367 | 416 [ 485 | 499 | 502 |} 454 | 381 | 331 | 266 | 244
Total, worst case | | [ | [ | I t I I | |
Sun reduction | | | | | i | I | | | 1
Oper. time red. | | | | | | 1 | | | I |
Wind dir. red. | | | | | | 1 i | | | 1
Total reduction | | [ | | ! | [ I | 1 ]
Total, real | | | ] | | i | | 1 i i
Table layout: For each day in each month the following matrix apply
Day in month  Sun rise (hh:mm) First time (hh:mm) with flicker  (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hbh:mm} with flicker {WTG causing flicker last time}
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10/03/2023 13:04/3.6.361
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SHADOW - Calendar e K I
Calculation: Alternative Scenaric 3 Real Case Shadow recé
Assumptions for shadow calculations Sunshine probability 5 {Average daily sunshine hours) [VALENTIA OBS.]

Jan Feb M™ar Apr May Jun Jui Aug Sep Oct Nov Dec
1.30 2.04 2.89 492 579 4.99 432 435 3.60 2,54 1.64 1.06

Operational time
N NNE ENE E ESE S5E S5 55W WSW W WNW NNW  Sum
357 232 194 296 505 722 799 1,057 875 1,557 B47 1,319 8,760

|Janvary [February |[March  |April |May [June | July |August |SeptembefOctober | NovembefDecember

1[08:46  |08:19 | 07:25 015 06:10 [05:25  j08:22 | 05:58 | 08:48 0737 07:31 i08:22

|16:36 117:29 18:16 20:10 21:01 |21:47 12201 | 21:29 | 20:27 1917 17:1% | 16:31

210846 | 08:17 a7:23 07:12 06:08 | 05:24 | 05:22 | 06:00 16:50 07:39 07:33 | 08:23

| 16:37 | 17:28 18:18 200112 §21:03 | 21348 | 22:60 | 21:27 20:24 15:15 ] 17:09 | 16:30

3| 0845 | 08:16 o7:21 07:10 106:06 | 05:23 | 05:23 { 06:01 bE:51 07:40 | 07:34 | 08:25

| 16:39 | 17:28 18:20 2013 21:04 | 21:49 | 22:00 | 21225 20:22 19:13 | 17:07 | 16:29

4 | 08:45 | 08:14 a7:19 {4708 96:04 105:22 | 05:24 | 06:03 06:53 07:42 07:36 | 08:26

] 16:40 117:30 18:21 20:15 21:06 121:50 | 22:00 | 21:24 20120 19:10 17:06 §16:29

5] 08:45 | 0B:12 07:16 07:05 0802 |05:22 | 05:25 | DE:D4 06:54 07:44 0738 {08:27

| 146341 | 17:32 | 18:23 H:17 21:08 [ 2151 [ 21:59 | 21:22 20:18 19:08 17:04 | 16:28

( ' 6] 0i4s  § 0811 | 07:14 07:03 0B:00 | 05:21 | 05:25 | 06:06 [ 06:56 .07:45 07:40 | 08:2%

3 | 16142 11734 | 18:25 | 20:18 25:09 | 21:52 21:59 | 21:20 | 20:15 15:05 17:02 | 16:28

7| 06144 | 08:09 | 07:12 | 07:01 05:59 | b5:20 05:26 | 06:08 1 66:58 0747 07:42 | 0B:30

| 16:43 | ¥7:35 18:27 | 20:20 21:11 | 21:53 21:58 21:18 20:13 | 19:03 | 17:00 | 16:27

8 [ 08:49 | 08:07 07:10 | 06:59 ] 05:57 j05:20 05:27 06:09 DE:59 0749 | 07:43 | 08:31

| 16:45 |17:37 18:28 {2022 121:12 §21:54 21:57 2117 211 ] 19:0% | 16:59 | 16:27

9]08:43 | 0B:05 ¢7:08 | 06:55 | 05355 ]05:19 05:28 06:11 07:01 107:50 107:45 | 08:32

| 16:45 | 17:39 18:30 20:24 | 21:34 | 21:55 21357 21115 20008 1859 {1657 116:27

10 | 08:43 | 08:04 07205 06354 | 05:53 | 05:19 05:29 06:12 07:03 | 07:52 |97:47  108:33

{16:47 1174 1B:32 25 |21:16 | 21:55 21:56 21:13 20:06 18:57 | 16:55 | 16127

11 | 08:42 | 68:02 703 06:52 | 05:52 | 05:18 05:30 06:14 07:04 07:54 | 67:49 | 08:34

16:49 | 17:43 18:34 20:27 2117 | 21:56 | 21:55 21:11 20:04 18:54 16:54 | 16:26

12 | 08:42 | 08:00 07:01 06:50 05:50 05:18 | 08:31 06:15 07:05 07:56 07:51 | 0B:36

16:50 | 17:45 18:35 20:29 21:19 21:57 | 21:54 21:09 00 18:52 1652 | 16:26

13 108:41 | 07:58 06:58 06:47 05:48 05:18 05:32 06:17 07:07 07:57 0752 [ 0837

] 16:52 | 17:47 18:37 20:30 21:20 | 21:57 21:53 21:07 19:59 18:50 | 1651 | 16:26

14-1-08:40 | 07:56 06:56 06145 | G5:47 05:18 05:34 D6:19 07:09  107:59 |07:54 | 08:37

| 16:53 | 17:48 18:15 | 20:32 patvr) 21:58 21:52 21105 | 19:57 18:48  [16:49 ] 16:26

15| DB:39 107:54 | 06354 | 06143 05:45 05:17 05135 06:20 | 07:11 08:01 07:56 | 08:38

16:55 117:50 | 18:41 | 20:34 21:24 21:59 21:52 | 21:03 | 19:54 18:46 16:48 | 16:26

16 | 0B:38 1 97:52 | 06:52 06:41 05:44 05:17 05:36 | 06:22- [97:12 08:02 07:58 | 08:39

16:56 | 17:52 | 18:42 20:36 21:2% {21:59 ]| 2450 | 21:81 | 19:52 18:43 16:46 | 16:26

17| 08138 | 67:50 | 06:49 06:39 05:42 05:17 | 65:37 ] 06:24 167:14 08:04 07:59 | 08:40

16:58 | 17:54 | 18:44 20:37 21127 22:00 | 21:49 § 20:59 19:50 18:41 16:45 | 16:27

18 | 08:37 | 07:48 | 06:47 06:37 05:41 05:17 | 05:38 | B6:25 07:16 0B:06 08:01 | 08:41

17:00 ] 17:56 | 1B:46 20139 21:28 | 22:00 | 21:48 20:57 1547 18:39 16:44 | 16:27

191 08:346 | 07:46 [ 06:45 06:34 05:39 105:17 | 05:40 06:27 07:17 08:08 08:03 } 08:41

| 17:01 | 17:58 18:48 2041 21:30 {22:00 | 23:47 Z20:55 19:45 18:37 11642 {16:27

20| 08:35 0744 G5:42 05:32 | G5:38 |05:17 | 05:4% 06:28 07:19 08:09 | 98:04 | 08:42

1703 § 1B:00 18:49 2042 | 21:31 | 22:01 [ 21:46 | 20:53 19:43 18:35 | 16:4% | 16:28

21 | 08:33 | o742 06:40 08130 05:37 | 05:17  F05:42 06:30 07:20 08311 | 08:06 | 08143

- 17:05 | 18:0% 18:51 20144 11133 | 22:01 ] 21:45 20:51 19:40 18:33 16:40 | 16:28

£ 221 08:32 | G7:40 06:38 06128 05:35 {0518 0544 06:32 07:2 08:13 08:03 | 08:43

17:06 | 18:03 18:53 2(:46 21:34 1 22:01 | 21:43 20:49 19:28 18:31 16:39 | 16:28

23 08:31 | 67:38 06:35 06:26 05:34 | 05:18 | 05:45 06:33 07:24 08:15 | 08:09 | 08:44

| 17:08 | i8:05 18:55 20:47 21:35 | 22:01 21:42 20:46 19:36  P18:29 | 1638 | 16:2%

241 08:39 | 07:36 06:33 06:24 05:33 05118 05:46 05:35 0725 jomie  jomil | 08144

| 17:10 | 18:07 18:56 20:49 121:37 122:01 21:41 20:44 1933 118:27 {1637 | 16:30

25]08:2% | 07:34 06:31 (G6:22 | 95:32 | 05:19 05:48 05:37 07:27 | 6718 o813 ] 08:45

|17:12 1 18:05 18:58 20:51 | 21:38 | 22:01 21:39 20:42 19:31 | 17:25 |16:36  116:30

2610827 (0732 06:28 | 06:20 | 05131 | 95:19 05:49 DB:38 07:20 | 07:20 | 98:14 | 68:45

[ 1713 {1B:11 19:00 | 20:52 | 21139 | 22:01 21:38 2140 19:29 |37:23 | 16:35 | 16:31

27 | DB:26 | 07:30 06:26 | 06:18 | 05:29 | 05:19 {5:51 06:40 07:30 | 07:22 | 08:16 | 0B:45

| 17:15 | 18:12 '19:01 | 20:54 | 21:41 | 22:61 21:37 20:38 19:26 | 17:21 ] 16:34 | 16:32

28 1 08:25 | 07227 1 06:24 | 06:16 | 05:28 | 05:20 05152 {641 167:32 | 67:24 | 0B:17 | 08:45

17:17 }18:14 1 19:03 | 20:56 | 21:42 | 22:01 21:35 20:36 | 19:24 [ 17:19 | 1633 | 16:32

29 {08:23 i | 07:22 | 06:14 | 85:27 | 05120 05:54 06:43 07:34 | 07:25 | D8it9 | 08:46

|17:19 | |20:05 | 20:58 2143 2201|2134 §20:33 1922 117 1632 [ 16:33

30 0822 | | 07:19 [ 06:12 } 05126 j 05121 1 05:56 ] D&:45 07:35  |67:27  j0B:20 | 08:46

| 17:21 | | 20:G7 i 2059 ] 21:44 | 22:01 | 21:32 | 20:31 19:19 | 17:15 | 16:31 }16:34

31jomze | } 07:17 H 1905:25 1 | 05:57 06:46 | ti7:29 | 1908:46

{1722 H § 20:08 1 | 21:46 | 1 21:30 20:29 | 17:13 | 116:35

Patential sun hours | 25% j 278 i 367 | 416 | 485 | 498 i 502 454 381 [ 331 | 286 1 244
Total, worst case | 1 1 | | | | i | |
Sun reduction | | | | | | | } | | |
Oper. time red. | | | i | | | | ] | |
Wind dir. red. | | | | | i | | i | ] |
Total reduction | | | | | | | } i [ | |
Total, rea! | | i | | | | | 1 | | |

Table layout: For each day In each month the following matrix apply

Pay in month  Sun rise (hhrmm} First time {hhiram) with Aicker  {WTG causing flicker first ime)
E} Sun set {hhmm} Minutes with flicker  Last time {hhimm} with Micker {WTG causing flicker last time)
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Fiolect: Destrption: Lrcensed usés;

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O’Donovan
Finisklin Business Park {
1E-F91 RHHS9 Sligo :
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Calcafzred:

10/03/2023 13:04/3.6.361

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case  Shadow recgspt%g-: I- il-]i9b_|_ s (a dal bine hours) [V. ]
; H calculation unshine probability verage daily sunshine hours) [VALENTIA OBS.
Assumptions for shadow S Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4,92 579 4,99 4,32 435 3.60 2.54 1.64 1.06

Operational time
N NNE ENE E ESE SSE S SS5W WSW W WNW NNW  Sum
357 232 154 296 505 722 799 1,057 875 1,557 847 1,319 8,760

|January |February |[March | April {May |June | July fAugust | SeptembefOctober | Novembed December
1 | 0B:46 | 08:12 | 07:25 | 87:15 | 05120 | 05:24 | 95:22 | 05:58 { 06:48 | 07:37 07:31 | G8:22
| 16:36 | 17:24 | 18:16 120010 ] 21:01 | 21:47 {22:01 | 21:29 ] 20:27 [ 19:17 171 16:31
200846  108:17  [G723  JOn1z | G608 | 0529 {0522 | 06:00 | 06:43 | 07:39 07:33 08:23
[16:37  ]17:26 | 18118  120:12 {2103 | 21:4B 2200 |21:27  f20:24 | 19115 17:08 16:30
3]08:45 j98:16 | 0#:21 for:10 | 06:06 | 05:23 | 05:23 | 06:01 [ 06:51 | 67:40 07:34 08:25
| 16:38 117:28 | 18:19 [ 20113 | 21:04 | 21:49 [ 22:00 | 21:25 | 20:22 | 19:12 17:07 16:29
410845 fo8:14 {07:19 | 07:08 | 06:04 | 05:22 [ 05:24 ] 05:03 | 06:53 | 07:42 07:35 08:26
] 16:40 [ 17:30 j18:21 [ 20:1% | 21:06 | 21:50 | 21:5% | 21:24 | 20:26 | 19:1¢ 17:05 16:29
5 §08:45 | 0B:12 107:16 | 07:05 | 06:02 j05:21 | 05:24 | 06:04 | 06:54 | 07:49 07;38 0B:27
[ 16:41 | 1132 [ 18:23 | 20:17 | 21:08 }21:51 | 21:59 | 21:22 | 217 | 19:08 | 17:04 16:28
6 | 0B:45 | 08:11 | 07:14. | 67:03 | 06:00 f05:21 | 05:25 | 06:06 | 06:56 | 07:45 07:40 08:29 &
| 16:42 | 17:33 | 18:25 | 20:18 | 28:09 [ 28:52 | 21:58 | 21:20 | 20:35 | 19:06 17:02 16:28 {
7|0B:44 {0808 [07:12 |07:01 | 0559 [05:20 [ 05:26 | 06:07 | 0658 | 07:47 07:42 08:30
| 16:43  |37:35  [18:27  [20:200 | 20:1f [ 2053 2558 (2018 [ 20013 | 39:03 1700 | 1627
8] 08:44 | 08:07 | 07:10 06:59 | 0557 | 05:20 [ 65:27 i 06:09 | 06:59 | G7:49 | 07:43 | 08:31
1645 [17:37 | 18:28 0022 [20:12 2054 (21557 2116 201 1901|1659 | 16127
9] 08:43 | 08:05 | 07:07 {6:56 | 05:55 ] 05:19 | 05:28 | 96:11 | 07:01 107:50 | 07:45 | 08:32
| 15:46 | 17:39 18:30 20:24 21:14 | 21:54 21:57 | 21:15 | 20:08 {18:59 | 16:57° [ 16:27
10 | 08:43 | 08:04 07:05 06:54 05:53 | 05:19 05:29 06:12 | 07:63 {07:52 | §7:47 | 08333
| 16:47 | 17:41 18:32 20:25 21:16 | 21:55 21:56 21:13 | 20:06 118:57 116:55 | 16:27
11 | 08:42 | 68:02 07:03 96:52 | 05:52: ] 05:18 05:30 06:14 107:04 1 07:54 {97:49 | 08:34
| 16:49 | 17:43 18:34 20:27 21:37 | 21:56 21:55 | 21:31 | 20:34 18:54 i 16:54 | 16:26
12 | 08:41 ja8:a0 07:01 06:50 05:50 ] 05:18 05:31 N6:15 { 07:96 07:55 107:50 | 08:35
| 16:50 ] 17:45 18:35 20:29 21:19 | 21:57 21:54 21:09 20:01 18:52 16:52 | 16:26
13| 08:41  [a7:58 06:58 06:47 05:48 | 05118 05:32 D6:17 07:97 07:57 07:52 08:36
| 16:52 | 17:46 18:37 26:30 21:20 | 21:57 21:53 21:07 19:59 18:50 16:51 16:26
14 | 08:40 [ 07:56 06:56 06:45 05:47 | 05:18 05:33 06:19 47:09 07:59 07:54 08:37
| 16:53 | 17:48 18:39 2632 21:22 |-21:58 21:52 2105 19:57 18:48 16:49 16:26
151 08:39 [ 07:54 { 06:54 [ 06:43 | 95:45 | D5:17 | 05:35 D6:20 07111 08:01 07:56 98:38
| 16:55 [ 17:50 i 16:41 | 26:34 | 21:24 | 21:59 [ 21:51 | 21:03 19:54 18:45 16:48 16:26
‘16 | 08:38 [ 07:52 j 06:52 [ 06:41 | 05:44 | B5:17 | 05:36 | 06:22 dn1z 0B:02 07:57 08:39
| 16:56 | 17:52 118:92 [ 26:35 ] 21:25 | 21:59 21:50 | 2101 19:52 18:43 16:46 16:26
17 | 68:37 | 97:50 106:49 | 06:39 ]85:42 | 65:17 05:37 | 06:23 47:14 08:04 07:59 048:40
| 16:58 | 17:54 | 18:44 | 20:37 {21:27 [ 22:00 21:45 | 20:59 19:50 | 18:41 16:45 16:27
18 | 08:37 [O07:48 106:47 | 06:36 { 05:41 | 05:17 [ 05:38 | 06:25 [97:16 | 08:06 | 08:91 {8:41
| 17:00 {17:56 | 18:46 ] 20:39 {21:28 | 22:00 ] 21:48 | 20:57 119:47 | 18:33 I 16144 16:27
1% | 08:36 1407:46 | 06:45 1 06:34 ]165:35 | 05:17 | 05:40 | 06:27 16717 [ 08:08 } 06:03 08:41
| 17:01 {17:58 | 18;48 | 2041 ] 21:20 | 22:00 121:47 | 20:55 i 19:45 | 18:37 | 16:42 | 16:27
20 |08:34 {0744  |06:42 J06:32 | 05:38 | 05:17  jO5:41 | 06:28  ]07:19  [08:09 ] 08:94 | (842
| 17:03 ] 17:59 | 18:49 [ 20:42 {21:31 122:01 i 21:46 | 20:53 {119:43 | 18:35 ] 16:41 | 16:27
21| 08:33 { 07:42 | 06:40 } 06:30 ] 65:37 | 05:17 ] 05:92 | 06:30 {07:20 | 08:11 j 08:06 | 08:43
| 17:05 {18:01 | 18:51 [20:44 ] 21:32 | 22:01 | 21:45 | 20:51 119:40 j18:33 | 16:40 | 16:28 -
22|08:32 o740 |06:38  f06:28 | 65:35  |05:18  [0S5:44 ] 06:32  {07:22  }08:A3 10808 [ 08:43 (
|17:06  §18:03  [18:53  [20:46 ] 21334 {2201 | 21:43 20:48 19:38 18:31  j16:39 | 16:28
230831 0738 | 06:35  f06:26  ]65:134 | 05:8 [ 0S4S 06:33 47:24 08:15  [08:09 | 0844
| 17:08 {18405  |18:54  j20:47 {21135 j22n01  J21:42 70146 19:36 18:29 16:38 | 16:29
24 | 68:30 {07:36 ] 06:33 | 06:24 105:33 | 05:18 j 05:46 06:35 £7:25 08:16 08:11 | G8:44
| 17:10 | 18:07 | 18:56 [ 20:49 i 21:37 | 22:01 | 21:41 20:44 19:33 18:26 16:37 | 16:29
25 | 68:29 i07:34 | 06:31 [ DB:22 ] G5:32 | 05:18 [ 05:48 D&:36 07:27 07:18 08:13 | 68:45
| 17:12 | 18:09 | 18:58 [ 20:51 121:38 | 22:01 f21:3% | 20:42 19:31 17:24 16:36 ] 16:30
26 | 68:27 j07:32 146:28 [ 06:20 1 65:30 | 05:19 | 05:149 | 06:38 47:29 [o7:20 08:14 | 08:45
| 17:13 118:10 ] 1200 | 26:52 j21:38 ] 22:01 [21:38 20:40 19:29 17:22 16:35 | 16:31
27 | 08:28 1907:30 106:26 [ 06:18 | 65:25 1 05:19 | 05:51 06:40 07:30 07:22 08:16 | G8:45
| 17:15 [ 18:12 {19:01 | 26:54 |21:41 | 22:01 [ 21:36 20:38 19:26 17:20 16:34 | 16:32
28| 08:25 197:27 106:24 | 0616 | 05:28 | 05:20 [ 05:52 | 06:41 47:32 07:24 08:17 | 08:45
| 17:17 [18:14 {19:03 | 256 ]21:42 | 22:01 [21:35 | 20:35 | 19:24 | 17:19 16:33 | 16:32
29| 0823 |} 107:21  [06:14  165:27  [D5:20  }05:54 0643 [67:34  )07:25  j08:19 | 0845
| 17:19 ] {20:05 | 26:57 |21:43 | 22:01 [21:33 | 20:33 | 19:22 [17:17 i16:32 | 16:33
30 | 08:22 | 107:1% | 06:12 {05:28 | 05:21 [ 05:55 | 06:45 | 07:35 [O7:27 ] 08:20 | 08:46
|17:21 ) 120:06 | 2059 {2144 [22:01  j21:32 20:31 119:19 (1715 116:3: | 16:34
31]08:20 !} ja7:17 | {o5:25 | [os:57  |06:48 | [o7:28 | 08:46
|17:22 } 120:08 | | 21:46 | [21:30 [20:29 | [17:13 | 16:35
Potentizf sunhours | 259 | 278§ 367 | 416 | 4BS | 489 | s62 | 454 } 38t | 331 P 266 | 2
Total, worst case | I i | i | | | I | i |
Sun reduction | ! i | i I | | I [ i |
Oper. time red, | I ¢ | | | | | i [ I I
Wind dir, red, | ; ! | | | | | | | i |
Total reduction | I ! | { ! | | i f ! |
Totzh, real | ; j | | ! | | f I ! I
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hhmm) First time (hfizmm) with flicker (WTG causing flicker first time}

Sun set (hh:mmy} Minutes with flicker ~ Last time (hh:mm) with flicker (WTG causing flicker last time)

wingPAC 3.6 361 by EMD International A'S, Tel ¢ 45 63 16 48 50, www.emd-mitornational com_ supperi@omd. gk 19/03/2023 14:02 /13 Wi ndPRO




Frofet
Inchamore

Dresiriidion: .
5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

SHADOW - Calendar

Lcensed user,

Jennings O'Donovan

Firisklin Business Park

1E-FS1 RHHY Sligo
4353719161416

abyme [ abyrne@jodireland.com
Laleulated:

10/03/2023 13:04/3.6.361

Calculation: Alternative Scenario 3 Real Case Shadow receptor: J - H10

Assumptions for shadow calculations

|January |February [March  |April |May | June

1108146  {08:19  [07:25  [07:215 | 0610 | 05:24

|16:36 | 17:24  j18:36  |20:3¢ | 2101 | 21:47

200846 | 0B:17 6723 |07:12 0608 | 05:24

| 16:37 | 17:26 ] 18:18 | 20:12 | 21:43 I 21:48

308145 0B:l6 | 0721|0710 j0B:08 (0523

| 16:39 17:28 | 18:19 | 20:13 | 21:04 121:49

4| 08:45 08:14 | 07:49  |[07:08  |06:04  |05:22

| 16:40 1730 [18:21  120:15 {2106 | 2150

5 | 08:45 | 08:12 | 07116 1 07:05 | 06:02 | 05:21

| 16:41 [17:32 | 18:23 | 20117 | 21:08 | 21:51

6] 08:45 | 08:11 | 07:14 | 07:93 [ 0B:CO | 05:21

| 16:42 17:33 | 18:25 | 20:18 | 28:09 | 21:52

7 108:44 08:09 07:12 | 67:01 § 05:59 | 05:20

]16:43 17:35 18:27 20:20 211 21:53

8] 08:44 08:07 G710 06:5% 05:57 05:20

| 16:45 1737 18:28 20:22 21:12 21:54

9| 08:43 08:05 07:07 06:56 05:55% | 05:19

| 16:46 17:39 18:30 20:24 21:14 21:55

10 | 08:43 08:04 07:05 06:54 05:53 05:19

| 16:47 17:41 18:32 20:25 21:16 21:55

11| 08:42 08:92 07:03 06:52 05:52 05118

| 16:49 17:43 18:34 20027 21017 21:56

12| 0841 | 08:00 0701 06:50 05:50 £5:18

| 16:50 | 17:45 | 18:35 20:29 21:19 21:57

13 [ 08:41 07:58 06:58 96147 05:48 05:18

[ 16:52 17:47 18:37 20:30 21:20 21:57

14 | 08;40 07:56 06:56 06:45 05:47 05:18

]16:53 17:48 1B:3% 232 2122 21:88

15 | 08:39 07:54 06:54 G6:43 05:45 | 05:17

| 16:55 117:50 | 18:41 20:34 } 2124 |-21:5%

16 | 08:38 | 67:52 | 06:52 } 06:41 ] 95:44 | 05:17

| 16:56 | 17:52, | 18;42 20:35 j21:25 | 21:5%

17| 08:37 | 67:50 | 06:49 06:35 |05:42 | 057

| 16:58 | 17:54  §18:44 20037 | 2127 | 22:00

18{08:37 | 07:48  j06:47 | 06:36 (0541 | 05:17

[17:00  [17:56 | 18:46 20:39 2i:28 22:00

19 08:36 | 07:46 { 05:45 06:34 05:39 05i17

| 27:00 | 17:58 118:48 20:41 21:3C 22:00

20 | 08:34 | 07:44 | 06:42 06:32 05:38 95:17

| 17:03 | 17:59 | £8:49 §20:42 21:31 22:01

21 08:33 | 07:42 | 06:40 § 06:30 05:37 25:17

[17:05 | 1801 | i8:51 }20:44 21:32 22:61

22 F0B;32 | 07:40 06:38 ] 06:28 05:35 05:18

j17:06 | 18:33 18:53 20:46 21:34 22:01

23 } 08:3% | 07:38 06:35 36:26 05134 05:18

17,08 18:05 18:54 20:47 21135 22:01

24 108:30 07:36 06:33 06:24 05:33 05518

17:10 18:07 1B:5& 20149 21:37 2201

25 | ba:29 07:34 06:31 0622 05:32 05:18

17:12 18:09 18:58 20:51 21:38 22:01

26 | 08:27 07:32 06:28 06:20 05:30 05:19

17:13 18:1% 19:00 20:52 21:3% 22:01

27 | 08:26 o730 06:26 06:18 05:29 05:19

17:15 18:12 19:01 20154 2141 122:01

28| 08125 07:27 e4:24 | 06116 | 05:28  §05:20

1717 18:14 15:03 | 20:56 | 2142 §2a0

201 08:23 07:21 [ 06:14 £5:27 {0520

| 17:12 | 1 20:05 [ 26:58 21:43 22:01

a0 | osi22 | | 07:19 j06:12 05:26 05:21

§17:21 | | 20:06 ]26:59 21:44 22:01

31108:20 | | 07:17 i 05:25
{1722 20:08 1 2146
Potential sun hours ] 259 278 367 | 416 485 499
Total, worst case | | )

Sun reduction | | | |
Oper. time red, | [ | | i
wind dir, red. | [ | | |
Tota! reduction | f | | | |
Total, reat | i } | | |

Table layout: For each day in each month the following matrix apply
Day in month  Sun rise (hhimm)

Sun set {hh:mm) Minutes with Tlicker

T WinaPRO 36 367 by EMG Intesrational A'S TRV 45 69 16 48 507 W shid inlerhalicAal o, sippoitiemd ak

First time {hh:mm} with flicker
Last time {hh;mm) with fFicker

Sunshine probability S (Average daily sunshine hours) [VALENTIA OBS.]
Jan Feb Mar Apr May 3un Jul Aug Sep Oct MNov Dec
1,30 2,04 2,89 4,92 579 4,99 4.32 435 3.60 2.54 1.64 1.06

Qperational time
N NNE ENE E ESE SSE S S5W WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

|2uly {August |SeptembefOctober |Novembed December
05:22 05:58 06:48 07:37 07:31 0a:22
22:0% 21129 20027 10187 711 16:31
05:22 06:00 06:50 07:39 07:33 08:23
22:00 21:27 20,24 19115 17:09 16:30
05:23 06:01 0a:51 07:40 07:34 (8:25
22:00 21:25 20:22 19:12 1707 16:2%
05:24 06:03 06:53 07:42 07:36 08:26 e T
21:59 21:24 20:20 19:1¢ 17:05 18120 e K
05:25 06:04 0654 07:44 07:38 os:27
21:59 21:22 20008 | 19:08 17:04 16:28
jO5:25 | 06:06 | D&SE | 0745 07:40 08:29
12058 | 21:26 | 20:05 | 19:06 [17:62 | 16:28 i%
| 05:26 | bB:07 | 0658 | 0747 | 07:42 | 0B:30 ‘,',«S
21:58 21:18 | 26:13 1903 | 17:00 §16:27 [—aj
05:27 06:09 06:59 07:49 | 07:43 108:317 2
21:57 21:16 20:11 15:01 13658 | 16:27 15
05:28 06:11 07:01 | B7:50 |07:45  ]08:32iC
21157 21:15 | 20:08 1859 | 16:57 16:27
05129 06:12 07:03 0752 07:47 08:33
21:56 21:13 2006 1B:57 16:55 16:27
05:30 06:14 07:04 07:54 07:49 08:34
21:55 21:11 20:04 18154 | 16:54 i6:26
05:31 06:15 G7:06 {7:55 07:50 08:35
21:54 21:0% 20:01 18:52 1652 16126
05:32 06:17 07:07 07:57 47:52 08:36
21:53 21:07 19:59 18:50 16:51 16:26
05:33 06119 07:05 07:59 07:54 08:37
21152 | 21:05 | 14:57 18:48 | 16:49 | 16:26
| 05:35 | 0620 | 07:11 | 08:01 | 07:56 08:38
| 21:51 | 21:02 11254 [ 1846 | 15148 16:26
05:36 06:22 07:12 | 08;02 07:57 08:39
21:50 21:0% 19:52 | 18:43 15:46 16:26
05:37 06:23 07:14 | 08:04 07:5% 08:40
21:49 20:59 19:50 1B8:41 16:4% 16:27
| 05:38 06:25 07:16 0B:D5 08:01 08:41
21:48 2057 19:47 18:3% 16:44 16:27
05:40 06:27 97:17 0B:08 08:03 {8:41
21:47 20:55 15:45 18:37 16:42 16327
05:41 16:28 47:19 08:09 08:94 08142
21:46 20:53 19:43 18:35 16:41 15127
05:42 06:30 §7:20 18:13 08:06 08:43
21:45 20:51 19:40 18:33 16:40 i8:28
15:44 06:32 07:22 G8:13 08:c8 08:43
21:43 20:49 19:38 18:31 16:39 16:28
05:45 06133 07:24 08:15 68:09 08:44
21:42 20:46 1436 18:29 16:18 16:29
05:46 05335 07:25 0B:16 08:11 0B:44
21141 20:44 19:33 18:27 16:37 [ 16:29
05:48 06:36 4727 07:18 08:13 | 08:45
21:3% 20:42 19:31 17:24 | 16:36 | 16:30
05:49 06:38 07:29 07120 | 08:14 09:45
21:38 20140 19:29 17122 | 16:35 16:31
05:51 06:40 07:30 022 jodile 08:45
| 28:36 20:38 119:26 1726 t16:34 | 16:32
| 05:52 | 06341 [0%:32 10724 J0B17 | G845
| 21:35 | 20:35 | 19:24 |17:19 11633 | 16:32
| 05:54 06:43 97:34 97:25 108:19 08:45
21:33 20:33 19:22 17:17 | 16:32 16:33
05:55 06:45 97:35 07:27 198:20 08:46
21:32 20:31 19:19 17:15 | 16:31 16:34
05:57 06:46 067:29 | 08:46
21:30 20029 17:13 | 16:35
502 454 381 331 | 266 244
|
|
|
i
|
|

{WTG causing flicker first time)
{WTG causing flicker last time}
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Praent, Dexgiphan: arensed user:

Inchamore © Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park g
IE-FS1 RHH9 Sligo {
4353719161416
abyme / abyrne@jodiretand.com
Calriiared:

10/03/2023 13:04/3.6.361

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow fecept?‘r: K -A—IH ( dai bine hours) [V :
As H hadow calculati Sunshine probability S (Average daily sunshine hours) [VALENTIA OBS.

sumptions for sha lations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 579 4.99 4.32 435 3.60 2.54 1.64 1.06

Operational time )
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,315 8,760

|January |February |[March | April | May |June | July jAugust [SeptembefUctober |NovembelDecember

1108:46  J0B:19 | 07:35 ] 07:A5 | 06:10  [05:24 {0522 | 05:58 | 0848 | 07:37  [07:31  [os:22

{16:36 | 17:24 18:16 20:10 | 21:01 2147 {2201 2129 2027 |19:17  [1:11 f16:31

210846 [08:17 07:23 07:12 | 46:08 | 05:24 | 05:22 | 06:00 | 06:50 | 07:39 | 07:33 | 08:23

116:37 j17:26 18:18 20:12 | 21:03 [ 21:48 | 22:00 | 21:27 | 20:24 |1.19:15 | 17:09 j 16:30

3198:45 [ 08:16 07:21 07:10 | 06:06 [ 05:23 ] 05:23 | G6:08 | 06:51 | G7:40 [07:34 | 08:25

116:38 | 17:28 18:19 20:13 121:04 [ 21:49 | 22:00 | 21:25 | 20:22 | 19:12 (1707 [ 16:29

4 {08:45 03:14 07:19 07:08 ] 06:04 [ 05:22 ] 05:24 06:03 | 06:53 | G7:42 | 07:36 1 08:26

| 16:40 17:30 18:21 20115 ] 21:65 [ 21:50 j21;59 21:24 | 20:20 | 19:10 | 17:05 | 16:2%

5 [ 0845 08:12 67:16 07:95 {96:02 f05:21 | 05:25 £6:04 | 06:54 | 6744 | 07:38 [ 98:27

[ 16:41 17:32 18:23 20:17 | 21:08 | 21:51 | 21:59 21:22 | 20:18 | 19:08 [ 17:04 [16:28

6 [ 08:45 0B:11 G7:14 67:03 i 96:30 [ 05:21 | 05:25 06:96 | 06:56 | G7:45 | 07:40 [ 98:2%

[ 16:42 17:33 18:25 20118 i21:09 | 21:52. | 21:58 21:20 | 20:15 ] 19:06 | 17:02 | 16:28 {

7| 08:44 0B:09 G7:12 07:01 ]05:59 | 05:20 | 05:26 06:07 | 06:58 10747 [ 07:42 [ 08:33

| 16:43 17:35 | 18:27 | 20:20 f21:11 | 21:53 | 21:58 21:18 | 20:13 119:43 | $7:00 [ 16:27

8 | 0Bi44 0B:07 ] 07:10 | 06:59 [ 05:57 | 05:20 | 05:27 06:99 | 06:59 {67:49 | 07:43 08:31

| 16:45 17:37 | 18:28 | 20:22 [21:12 | 21:54 | 21:57 21:16 | 20:11 119:01 |.16:59 16:27

9 | 08:43 08:05 | G7:07 | 06:56 [ 05:55 | 05:19 | 05:28 06:11 | 07:01 { 07:50 | 07:45 48:32

| 16:46 | 17:39 | 18:30 | 20:24 [21:14 | 21:55 | 21:57 21:15 | 20:08 {18:59 | 16:57 16:27

10 | 08:43 | 08:04 | 67:05 | 06:54 05:53 | 05:19 | 05:29 | 06:12 | 07:03 107:52 | 07:47 08:33

| 16:47 | 17:41 ] 18:32 | 20:25 21:16 [ 21:58 | 21:56 | 21:13 | 20:06 118:57 | 16:55 16:27

11| 0B:42 | 0B:02 | 07:03 | 06:52 05:52 | B5:18 } 05:30 | 06:14 | 67:04 ]67:54 | 07:42 08:34

| 16:49 | 17:43 | 18:34 | 20:27 [21:17 | 21:56- [ 21:55 ] 211k | 20:04 118:54 | £6:54 16:26

12| 08:41 | 0B:00 | G7:01 | 0650 [ 05:50 | 05:18 | 05:31 1 06:15 | 07:05 i 07:55 07:50 08:35

| 16:50 | 17:45 | 18:35 | 20:29 21:19 | 21:57 | 21:54 | 21:09 | 20:01 18:52 16:52 16:26-

13| 08:41 | 07:58 06:58 06:47 05:48 | 0%:18 | 05:32 | 06:17 07:07 47:57 07:52 08:36

| 16:52 | 17:47 18:37 20:36 21:20 | 21:57 | 21:53 | 21:97 19:59 18:50 16:51 16:26

14 | 08:40 | 67:56 06:56 06:45 05:47 [ 0%:18 | 05:33 | 06:19 07:09 07:59 07:54 08:37

| 16:53 17:48 18:39 20:32 2122 [ 21:58 | 21:52 | 21:05 15:57 18:48 16:45 16126

15| 0B:39 07:54 06:54 06:43 05:45 | 05:17 [ 05:35 | 06:20 o7l t8:01 07:56 048:38

| 16:55 17:50 18:41 20:34 21:29 | 21:59 } 2151 | 21:03 19:54- 18:46 16148 | 16:26

16 | 0B:38 07:52 06:52 LT j05:44 [ 05:17 | 05:36 | 0&:22 07:12 08:62 07:57 ] 68:30

§ 16:56 17:52 18:42 20:35 21:25 ] 21:59 | 21:50 | 21:C1 1352 18:43 16:46 116326

17 1 08:37 97:50 06:49 06:39 05:42 105:17 | 05:37 | 06:23 07:14 08:04 07:59 | 08:4G

16:58 17:54 18:44 20:37 21:27 1 22:00 21:49 | 20:59 19:50 M 16:45 | 16:27

18 | 08:37 07:48 06:47 06:36 | 65341 | 05:17 05:38 | 06325 97116 08:06 | 08:01 | 08:41

| 17:00 17:56 | 18:46 | 20:39 [ 21;28 | 22:00 2548 | 20:57 19:47 18:39 | 16:44 | 16:27

19| 08:36 G7:46 | 0645 | 06:34 | 05:39 | 85:17 05:40 | 06:27 07:17 08:08 1 08:03 | 0B:41

[ 17:01 17:58 [ 18:48 | 20:41 | 21:30 | 22:00 21:47 | 20:55 | 1945 | 18:37 f16:42 | 16:27

20 | 08:34 | G7:44 [ 06:42 [ 0632 | 05:38 | 05:17 05:41 | 06:28 [ G719 | 0B:09 | 98:04 | 08:42

| §7:03 | 17:59 | 1B:49 | 20:42 | 21:31 | 22:01 21:46 ] 20:53 | 19:43 | 18:35 | 16:41 | 16:27

21 | p8:33 | 07:42 } 06:40 | 06:30 } 05:37 | 05:17 05:42. | 06:3¢ | 07:20 | 08:1% | 08:06 | 08:43

| 17:05 | 18:01 [ 18:51 | 20:44 | 21:32 | 22:01 21:45 [ 20:51 | 19:40 | 18:33 i 16:40 | 16:28

220832 |07:40  f06:38  jUG28 0535 | 058 0544 0632 07:22 0813 ]08:08 | 0&:43 f

 17:06 | 18:03 j 18:53 | 26146 | 28:34 | 22:01 21343 | 20:48 | 19:38 | 18:31 | 16:39 | 16:28

23 108:31 | 07:38 {06:35 {06:25 | 05:34 | 05:18 $5:45 | 06:33 | 07:24 } 0B:15 | GB:09 | 0B:44

| 17:08 | 18:05 18:54 {20:47 | 21:35 | 22:01 | 21:42 | 20:46 i9:36 [18:29 | 16238 [ 16:29

24 | 08:30 | 07:36 06:33 ]06:24 | 05:33 | 05:18 | 05:46 {06:35 07:25 i 08:16 | DB:t1 [a8:44

| 17:16 | 18:07 18:56 {20:49 | 21:37 | 22:01 | 21:41 i20:44 19:33 i18:27 | 16:37 ] 16:29

25| 0R:29 | 07:34 06:31 | 06:22 [ 05:32 | 05:18 | 05:48 106:36 07:27 jo7:18 | 08:13 | 08:45

| 17:12 [ 18:09 18:58 | 20:51 | 21:38 | 22:01 | 21;3% | 20:42 19i31 | 1724 | 16:36 §16:30

26 | 0B:27 | 07:32 06:28 | 06:20  }05:30  j05:19 [ 0549 | 0638 07:26 0720 084 {0845

| 17i13 I 18:10 19:00 | 20:52 [21:39 [ 2201 | 21:38 | 20:40 14:29 | 17:22 | 16:35 ]16:31

27| 0B:26 [ 07:30 06:26 | 06:18 165:29 [ 05:19 | 05:51 | 06:40 07:30 | G#:22 | 08:16 108:45

[17:15  jimi2 19:61 | 20:54  p21:41 220t [21:36 | 20:38 1926 |i7:20 1639 | 16:32

28 [ 08:25 ja7:27 06:24 | 06:16 105:28 05:20 | 05:52 | 06:41 07:32 | 67:24 | 0B;17 | CB:45

F17:17 | 18:14 19:03 | 20:56 ] 21;42 22:01 | 21:35 | 20:35 19:24 117:19 | 16:33 | 16:32

29 j08:23 i 107:21 [ G6:14 105:27 05:20 | 05:54 | 06:43 107:34 [ 67:25 | 08:19 | 08:45

{17119 1 { 20:05 | 20:57 121:43 22:01 ]21:33 | 20:33 11922 [ £7:17 | 16:32 | 16:33

30 08:22 | 1 07:19 | 06112 | 05:26 05:21 | 05:55 | 06145 | 97:35 | 07:27 | 08:20 | 08:46

11:21 | | 20:06 § 20:59 | 21:44 22:¢1 | 28:32 | 20:31 | 19:19 | i7:15 | 16:31 | 16:34

31| 08:28 | | 07:17 H | 65:25 | 05:57 | DE:46 | | 67:29 | | 08:46

1722 | | 20:08  § | 21:46 | 2230 12029 | {17213 | | 16:35

Potential sun hours | 259 | 278 | 367 | 416 | 485 499 | soz | 454 | 381 j 331 | 266 | 244
Totg), worst case | | | ] | | ] | | [ |
Sun reduction | | | | | | | | | [ |
Oper. time red. | | | | | | | | [ | I |
wind dir. red. | | | | | | | | I | § |
Total reduction | | | | | | [ | | | ] |
Total, reat | | ! | | | I | | | i |

Table layout: For each day in each-menth the following matrix apply
Day in month. Sun rise {hh:mm} First: time (hhamm) with flicker  (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker  Last ime (hh:mm} with flicker  {W7G causirg flicker last time)}

WindFRQ 3 6.361 by EMD International AS, Tel + 45 69 16 48 50 www.omd internatioral com, supporkdemd.dk 16/03/2023 14:02 [ 15 WIHGPRO




Project: DR Y Leteriect user:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
1E-F91 RHHY Sligo
+353719161416
abyrne / abyrne@jodireland.com
Caloglated:

10/03/2023 13:04/3.6.361
SHADOW -~ Calendar

Calculation: Alternative Scenario 3 Real Case Shadow rec:gpt?.;: L- L-ilbzl 5 il bine hours) [VALENTIA GBS.]
t' cu H unshine proba lltY Average ally sunshine hours .
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.85 4.92 579 4.99 4,32 4.35 3.60 2.54 1.64 1.06

Qperational time

N NNE ENE E ESE SSE 5 SSW WSW W WNW NNW Sum
357 232 1%4 296 505 722 799 1,057 875 1,557 847 1,319 8,760

|January | February |March | April | May | June
1| 08:46 08:19 15:30 {2) 1 0725 16:56 (3) | 07:14 | 06:40 105:24
| 16:36 17:24 29 15:59{2) | 18:16 28 17:24 (3) | 20:10 | 21:01 | 21:47
2| G8:46 08:17 15:30 (2) | 07323 16:56 (3) | 07:12 | 06:08 | 05:24
} 16:37 17:26 28 15:58(2) | 18:18 29 1725(3) | 2042 [ 21:03 | 21:48
1) 08:45 08:16 15:32 {2} | 07:21 16:55 (3} | 07:10 {06:06 | 05:23
| 16:38 17:28 26 15:58 {2} } 18:19 29 17:24 (3} | 20013 ]28:04 | 21:49
4 | 0B:45 08:14 15:33 {2} | 07:19 16:55 {3} | 07:08 | 06:04 | 05:22
| 16:39 17:30 24 1m57 (D) | 1821 35 1743 (5) | 20i15 | 21:06 | 2156
5[ 0845 08;12 15:34 (2) | 07:16 16:55 {3) | 07:05 [06:02  [05:21
i 16:41 17331 22 1556 (2) | 18123 41  17:46 (5) § 20117 j21:08 | 25:51
6 198:45 08:11 15:35 (2} | 07:14 ‘16:55 (3) 1 07:03 |-06:00 | 05:21
| 16:42 |17:33 19 15:54(2))18:25 43 17:47(5) 20018 [ 21:09  {2L:52 T
7| 08:44 15:33 (2) | 0809 15:38 (2) | 07:12 16:55(3) | 07:061 | 05:58 05:20 .
| 16:43 7 1540{2) | 17:35 14 1:52(2) [18:27 46 17:50(1) | 20:20 121:11 21:53
B | 08:44 15:31 {2) | 0B:G67 15:41 (2) | G7:10 16:56 (3} | 06:59 } 05:57 05:20
| 16:45 11 15:42{2) | 17:37 8 15:49({2) | 18:28 4B 1752 (1} | 26:22 121:12 21:54
9| 08:43 15:30 {2} | 08:05 | 07:07 16:57 {3} | 06:56 ] 05:55 05119 ,'?f
| 16:46 14 1544 {2} | 17:39 18:30 47 1753 {1} | 20024 | 21114 21:55 eri
10 | DB:43- 15:30 (2) | 08:04 0705 16:58 (3) [ 06:54 | 05:53 05:19 .‘3
|16:47 16 15:46(2) | 17:41 1832 43 1752(p) 120225 (20116 | 2155 o3
11 [ 0B:42 15:29(2) ] 08:02 | 07:03 17:00 (3) | 06:52 | 05:52 a5:18 ]
J16:49 18 15:47(2) | 17:43 18:34 40 A752 ()| 2m27 2107 21:56 5
12108:42 15:28 (2) | 08:00 07:01 17:03 {3) | 06:50 | 05:50 05:18 -
11650 20 15:48{2) [ 17:45 18:35 33 17:52(1) [ 20:29 | 21149 | 2167
13 | 08:41 15:28 (2} | 07:58 06:58 17:30(S) | 06:47 | 05:48 05:18 g
| 16:52 2F 15:49(2) | 17:46 | 18:37 28 17:50(1) | 20:30 | 21:20 21:57 el
14 | 08:40 15:27°2) | 07256 | 06:56 17:31 (5} | 06:45 | 05:47 05:17 Z,
| #6153 24 15:51{2) | 1798 | 18:39 18 17:49(1) | 20:32 f21:22 21358 =
15 | 08:3% 15:27 {2) | 07:54 06:54 17:33 (5} | 06:43 105:45 05137
11655 25 15:52{2) | 17:50 18:41 14 1747 {1} | 20:34 | 20:24 | 2159
16 |'08:38 15:27 {2} | 07152 06:51 | 06:41 | 95:44 | 05:17
| 16:56 26 15:53(2) | 17:52 18142 | 20:35 | 2325 | 21:59
17 | 08337 15:26 (2) [ 97:50 06:4% ] 06:39 | 05:42 | 0517
| 16:58 28 15:54 (2) [ 17:54 18:44 120:37 | 21:27 | 2200
18 [ 0B:37 15:26 (2) | 07:48 06:47 | B6:36 0541 Fa5:17
| 16159 g 15:55(2) 11756 18:46 | 20:38 | 21:28 j 22:00
19 1 08:36 15:26 (2} | 07:46 05:45 | G6:34 10539 10517
j17:01 3¢ 15:56(2) | 17:58 18:48 | 20:41 | 23:30 122:00
20 | 08:34 15:27 (2) | 07:44 106:42 |06:32 | 05:38 | 0517
|17:03 30 15:57 (2) | 17:59 ] 18:49 {2042 |2131 | 22:01
21| 68:33 15:26 (2} | 07:42 06:40 | 06:30 | 05:36 | 05:17
| £7:04 30 1::56(2) | 18:h 18:51 | 2044 [21:32 | 22:01
22 | 08:32 15:26 (2) | 07:40 17:08 (3) | 66:38 | 06:28  §05:35 | 05:17
117:06 31 15:57(2) | 18:03 5 173 (3} [ 18:53 | 26:46 | 21:34 | 22:01
23| 08:31 15:26 {2} | 07338 17:04 {3} | 06:35 | 06:26. | 95:34 | D58
17:08 32 15:58 {2} | 18:05 14 17:18(3} | 18:54 | 20:47 | 21:35 22:01
24 | 08:30 15:26 {2} | 07336 17:02 {3} | 06:33 ] 06:24 | 65:33 05:18
17:10 32 15:88 (2) | 18:07 18 17:20{3} | 18:56 j 20:49 | 21:37 22:01
25 1 08:29 15:27 (2) | 67:34 17:00 (3) | 06:31 ] 06:22 } 05:31 | 05:18
17:11 32 15159(2) [18:09 22 17:22 (3} | 18:58 |20:58 §21:38  }22:01
25 198:27 15126 {2) | 07:32 16:58 (3) | 06:28 | 66:20 | 05:30 05:19
17:13 33 1559 (2) | 18:10 24 17:22(3) | 19:00 | 20:52 ] 21:39 22:0%.
27 | 08:26 15:27 (2} 1 07:30 16:57 (3} § 06:26 | 06:18 | 05:29 05:19
17:15 37 1m59(2) 11812 26 17:223(3}]19:01 | 20;54 | 21:41 22:01
28| 08:25 1527 (2} | O7:27 16467 (3) | 06:24 | 06116 | 05:28 05:20
1717 32 15:59(2) | 18114 27 17:24(3) | 19:03 | 20:56 f21:142 22:01
291 08:23 15:28(2) | 07:21 | 06:14 j05:27 05:20
j17:18 32 16:00(2) | 20:05 | 2657 12143 22:01
30 | 08:22 15:28 (2) | 07:19 | 08112 195:26 | 05:21
| 17:20 31 15:59{2} | | 20:06 | 20:59 | 21:44 | 22:01
31 | 0B:20 15:29 {2} | {07:17 i |65:25 |
|17:22 31  16:00{2} | j 2008 1 |21:46 |
Potentiad sun hours | 259 | 278 | 367 1 416 | 485 | 499
Total, worst case } 647 | 306 514 i | |
Sun reduction § .16 [ 0.21 0,24 i ] [
Oper. Ume red. { 1.08 H 100 1.00 | } i
wind dir, red, { 0.59 i 0.61 I 0.64 | ] ;
Total reduction | 6,09 1 0.12 | 016 | i i
Total, real | 59 1 38 f i) I ] |
Table layout: For each day in 2ach month the following matrix apply
Day inmonth  Sun rise (hh:mm}) First time (hl:mm) with flicker  (WTG causing flicker first time)

Sun set {hh:mm} Minutes with flicker  Last Yime (hiv;mm} with flicker {WTG causing flicker last ime)

) .“M:no'hlﬁ‘(:l 36 .'SGFIHIW MO Inl.;*mal'r:;r.l.a!. AS Té!.“ 145 5? 3‘6 48 SG.HWW'W-.E}.N& mi‘cmalraua.'cum su,cparl@emduﬁ T " ' 19,'03}2(323 1402 IHG - Wind PRO




Project: Lresotpton: Ucersed usess

Inchamore 5 furbine Wind Farm, Inchamore, Caolea, Co. Cark Jennings O'Donovan
Finisklin Business Park {"
IE-F91 RHHS Sligo :
+353719161416
abyrne / abyrne@jodireland.com
Cajculated:

10/03/2023 13:04/3.6.361

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow receptcr:}r: L- II;IJI.JZl ( dai ine hours) [VALENTIA OBS.]
Assumipti - Sunshine probability S (Average daily sunshine hours .

umptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 5.79 4.59 4.32 4.35 3.60 2.54 1.64 1.06

Operational time
N NNE ENE E ESE S8 S SGW WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

| Ty |August | September | October I November | December
1]405:21 | 05:58 | 06:48 107:37 17:44 (3} | 07:31 | 08:22 15:11 (2)
122:01 | 21:29 I 20:27 1 19:17 29 18:31(1} | 17:11 {'16:30 18 15:29(2)
219522 | 000 [ 06:49 1 07:39 17:40 (3} | 07:33 108:23 15:12 (2)
| 2200 | 21:27 [ 20:24 F19:15 37 18:31 (1} ] 17:09 | 16:30 16 15:28 (2)
30523 | 66:01 | 06:51 [ 07:40 17:37 (3} ] 07:34 15:10 (2) | 08:25 15:14 (2)
[ 22:80 | 21:25 | 20:22 f19:12 42 18:30 (1} | 17:07 9 15:19(2} | 16:29 14 15:28 (2}
4[05:24  ]66:03 | 06:53 | 07:42 17:35 (3} | 07:36 15:07 (2) | D8:26 15:15 (2
|22:00 {21:24 | 20:20 [19:00 45 18:30€1) [17:05 15 15:22(2) [ 629 11 15:26 (2)
5[05:24  186:04 | 06:54 | 07:44 17:34{3) | 07:38 15:05 (2) | 08:27 15:18 {2)
| 21:59  f2i:22 | 20:17 |18:08 46 18:29{1) | 17:04 19 15:24 (2) | 16:28 7 15:25{2)
6| 05:25 | 06:06 | 06:56 | 07:45 17:32 {3) | 07:40 15:03 (2} | G8:29 f
| 21:58 [21:20 20:15 | 19:06 46  18:27°{1) | 1162 23 15:26(2) | 16:28 ¢
7| DS:26 [ 06:07 06:58 | 07:47 17:31 {3) | 07:42 15:02 {2) | G8:30
| 21:58 | 21:18 2013 | 1903 45 18:24 {1} | 17:00 25 1527 (2) ] 16:27
8} 05:27 | 06:09 06:59  07:49 17:31 {3} | 67:43 15:01 (2) | 08:31
| 21:57 | 21:16 20:11 | £9:01 41 18:22{5) | 16:58 27 15:28(2) | 16:27
9]05:28 | 06:10 07:01 | 07:50 17:30 {3} | 07:45 15:01 (2} { 08:32
| 21:57 ] 21:15 20:08 | 18:59 38  18:20(5) | 16:57 28 15:29 (2) | 16:27
10 § 05:29 | 06:12 07:02 | 67:52 17:29 {3) | §7:47 15:00 (2) | 08:33
| 21:56 ] 21:13 20:06 | 18:56 29 17:58 (3) | 16:55 30 15:30(2) | 16:26
i1 | 05330 | 06:14 07:04 | 07:54 17:29 (3} | 7:49 15:00 (2) | 08:34
| 21:85 | 21:11 20:04 [ 18:54 29 1758 (3) ] 16:54 36 15:30.(2) | 16:26
§2 [ 05:31 | 06:15 07:06 | G7:55 17:26 (3) 1 07:50 15:00 (2) | 0&:38
| 21:54 | 21:09 1 20:01 | 18:52 29 17:58 (3) | 16:52 31 15:31(2) | 16:26
3| G5:32 {06:17 167:07 | 07:57 17:36 (3) | 07:52 15:00 (2) | 08:36
| 21:53 | 21:07 119:59 |:18:50 27 17:57 (3) j16:58 31 15:31(2) | 16:26
14 | 65:33 | 06:19 {67:09 | 67:59 17:3G (3) j 97:54 15:00 (2} | 08:37
|21:52  }21:05  ]19:57 |18:48 27 A7:57(3) {1649 32 1532 (2) | 16:26
15 | 05:35 | 06:2¢ 167:11 48:01 17:30 (3) | 97:56 1500 (2) | 98:38
| 21:51 121:03 | 19:54 18:45 25 17:55(3) | 16:48 32 15:32(2) | 16:26
16| 05:36 | 06:22 | 67:12 08:62 17:31 (3) { 97:57 15:00 (2) | 08:39
[28:50  |21:01 | 1%:52 18:43 23 17354 (3) | 16146 33 15:33 (2) | 16:28
17 | 05:37 | 06:23 | 07:14 08:04 17:32 (3} | 67:59 14:59 () | 08:40
[ 21:49 | 26:59 | 18:50 18:41 20 17152 (3} | 16145 33 15:32(2) | 16:26
18 | 05:38 | 06:25 | 07:15 08106 17:34 {3} | 08:01 15:00 {2} ] 08:41
}21:48 | 20:57 | 19:47 18:39 17 17:51 (3) | 16:44 32 15:332(2) ] 16:27
19| 05:39 | 06:27 07:17 08:08 17:36'{3) | 08:G3 15:00 (2} | G8:44
21:47 [ 20:55 15:45 | 18:37 12 1748 (3) | 16:42 32 15:32(2) | 16:27
20| 05:1 [ 06:28 07:19 ] 08:09 | 08:04 15:0% (2) | 68:42
21:46 | 20:53 19:43 ] 18:35 | 16:41 31 15:32(2) | 168:27
21 | 05:42 f06:30 0720 | 08:11 | 08:06 15:02 (2) | 08:43
21045 | 20051 19:40 18:33 | #6:40 30 15:32(2) | 16:28 .
22| 0543 106131 07122 08:13 ] 08:08 15:03 (2) | 0843 &f
21:43 120048 19:38 18:31 }16:39 30 15:33(2) | 16:28
231 | 0545 196:33 07:24 | 08:15 | 08:09 15:03 (2) | 08:44
21:42 20046 19:36 | 18:28 16:38 30 15:33(2) | 16:29
24 | 05:46 ] 06:35 07:25 | 08:16 08:11 15:03 (2) | 08:44
| 21:41 | 20:44 119:33 | 18:26 16:37 29  15:32(2) | 16:29
25 | 05:48 1496:36 |07:27 | 07:18 08:13 15:04 (2) | 08:45
| 21:39 {20042 1 19:3¢ | 17:24 15:35 28 15132 (2) | 16:30
26 | 05:49 {906:38 ]67:29 | 07:20 08:14 15:06 (2) | 08:45
|21:38  {20:40 | 19:29 | 17:22 1635 26 15:32(2) | 16131
27 |05:50 (0640 | 07:30 | 07222 08:16 15:06 (2) | 08:45
| 21:36 ]20n38 119:26 | 17:29 16:34 25 15:31(2) | 16i31
28 |'05:52 | 96:41 | 07:32 18:15 (5) | 07:24 0817 15:07 (2) | 08:45
| 25:35 | 20:35 |119:24 8 i323(5)|17:18 16:33 24 1531(2) | 1632
29| 05:53 | 06:43 | 07:34 18:12 (5) [ 07:25 08:19 15:09 {2} | 08:45
| 21:33 | 20:33 | 19:22 17 18290 | 1716 16:32 22 15:31(2) ] 16:33
30 | 05:55 | 06:45 | 07:35 18:10 (5) | 07:27 | 08:20 15:09 (2) | 08:46
| 21:32 | 20:31 | 19:19 200 &30 {1) [ 1718 | 16:31 21 15:3042) | 16:34
31[05:556 | 06146 | f07:29 | | 08:45
| 21:30 | 20:29 | f12:13 | | 16335
Potentia! sun hours | 502 | 454 | 381 [ 331 | 266 | 244
Total, worst case | | | 45 I 607 | 758 | 66
Sun reduction [ | | 0.28 i 0,24 | 0.18 | 0.13
Oper. time red. [ | | 1.0¢ i 1.006 | 1.00 | 1.00
Wwing dir. red. | | | 0.64 i 0,64 | 0.55 | 4.59
‘Total reduction | | | 0.18 i 0.15 | 011 { 0.08
Total, real § | | 1 i 92 | a1 | 5
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm} First time (hh:mm} with flicker [WTG caising flicker first time)
Sun set {hh:mm) Minutes with flicker  Last time (hh:mm} with flicker (WTG causing flicker fast time} {"
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Friject: Desenphon: Lensed e -

Inchamere % Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
1E-F91 RHHY Sligo
+353719161416
abyrne / abyrhe@jodireland.com
Calculated:

10/03/2023 13:04/3.6.361

SHADOW - Calendar
Calculation: Alternative Scenario 3 Real Case Shadow receptor: M - H13
Assumptions for shadow calculations Sunshine probability $ (Average daily sunshine hours) [VALENTIA OBS.]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,30 2.04 2.89 4.92 579 499 4.32 435 3.60 2,54 1,64 1,06

Operational time
N NNE ENE E ESE S5E 5 5SW WSW W WNW NNW Sum
357 232 194 296 50S 722 799 1,057 B75 1,557 847 1,319 8,760

|January |February |March  |April |May |June {duly JAugust | SeptembeOctober | Novembef December

1| 0B:46 | 08:19 | 07:26 | 07:15 106:10 [ 05:24 | 05:22 | 05:58 } 06:48 | 07:37 | 07:3t | 08:22
1.16:36 | 17:24 | 1B:16 |-20:10 121:01 | 21:47 | 22:01 | 2120 120:27 | 19:17 | 17:11 { 16:31
210846 [ 08:17 | 07:23  |07:12  [06:08 | 05:24 | 05:22 | 06:00  |96:50  [07:39 [ G7:33 ) 08:23
11637 117:26 11818 |20:12  |21:03 | 2148  [22:00 | 21027 20024 {115 |09 | 16030
3108:45 ] 0Bi16 ]07:21 | 07210 | 06:C6 | 05:23 | 65:23 | 06:01 | 06:51 | 07:40 | 07:34 | 08:25
| 16:38 | 17:28 118:19 | 20013 | 21:04 | 21:49 | 22:00 | 21:25 | 20:22 | 15:12 | 17:07 | 16:2%
4 | 08:45 | 08:14 | 67:19 | 07:08 | 06;04 | 05:22 | 05:24 | 06:03 | 06:53 | 07:42 | 07:36 | 08:26
| 16:40 117:30 ] 18:21 | 20:15 | 21:06 } 21:50 j21:59 [ 21:24 | 20:20 | 19:10 | 17:05 } 16:29
5 | 08:45 | 08:12 | 07:16 | 07:05 | 06:02 | 05:21 | 05:25 ] 06:04 | 06:54 107:44 | 07:38 108:27
| 15:41 | 12:32 | 18:23 }20:17 | 21:08 j 21:51 | 21:59 ] 21:22 | 20:18 | 19:08 | 1704 116:28
6 | 0R:a5 | 08:11 | 07:14 1 07:03 | 06:00 105:21 {5:25 1 06:06 | 06:56 {0745 107:4¢ 108:29
| 16:42 | 17:33 |.18:2% 120:18 | 21:09 | 21:52 21:58 | 21:2¢ | 20:15 119:06 117:02 | 16:28
70844  |0B09 0702 |06 {05:59 | 05:20 05:26 | 0607 06:58 07:47 07:42 08:30
| 16:43 1 17:35 | 18:27 | 20:20 26111 | 21:53 21:58 | 21:18 20:12 19:03 17:00 16:27 e
8|08:44 | 0807 [07:10 jO6&59  [0%:57 | 05:20 05127 | 06:09 06:59 07:49 07:43 08:31 4 .
I 16:45 | 17:37 [ 18:28 {20:22 | 21:12 | 21:54 21:57 {21:16 20:11 13:01 1559 16:27
9] 908:43 i 08:05 107:07 | 06:56 | G5:55 | 05:19 05:28 | D6:11 G7:61 07:50 07:45 08:32 Lo )
| 16:46 117:39 j18:30 | 20:24 | 21:14 | 28:55 2057 | 21:15 20:08 18:59 16:57 16127
19 § 08:43 ] 0B:04 1 07:95 ] D654 | B5:53 | 05:19 05:29 | 06:12 07:03 ons2 07:47 08:33 [fix [ S
| 16:47 | 17:41 |18:32 | 20:25 | 21:16 | 21:55 21:56 | 21:13 20:06 18:57 16:55 16:27 ;_’5,7 C:
11 | DB:42 | 0B:62 | 07:03 | 06:52 | 05:52 ] 05:18 05:30 1 06:14 | 07:04 07:54 07:4% 0834 [0 =
| 16:49 | 17:43 | 18:34 [ 20:27 | 21:17 | 21:56 1 21:55% ]21:11 | 20:04 18:54 16:54 16:26 (.-f 2
12 | 08:41 | 08:00 [ 07:01 | 06:50 | 05:50 | p5:18 | 65:31 | 66:15 | 07:06 07:55 07:50 08:35} ¢
16:50 | 17:45 1 18:35 ] 20:29 | 25:19 | 21357 | 21154 | 21:09 20:01 18:52 ] 16:52 le:26{5 M
13|08:4t  |07:58 | 0658 {0647  FO5:4B [ D5:8 | 05:332 | DB:Y 07:07 07:57 07:52 03:36} % [ o
16:52 | 17:47 | 18:37 | 20:36 §21:20 | 21:57 21:53 | 21:07 19:59 18:50 16:51 16:26f< 2
140840 | 07:56 | 0656 | 0645 | 05:47 | 058 05:33 | 06:19 07:09 07:5% 07:54 048:371C L% ]
16:53 | 17:48 | 18:39 | 20:32 121:22 | 21:58 21:52 | 21;05 19:57 18:48 16:49 16:26 %‘; )
15 | 08:39 | 97:54 | 06:54 | 06:43 | 95:45 {05117 a5:35 | 06:20 07:11 08:01 07:56 | 08:38 \ 22 wp ]
1655  §17:50 | 1B [20:34 2124 | 21:59 2151 | 21:03 19:54  |18:46 ] 16148 | 16:26 5‘;
16| 08:38 1 07:52 | 06:52 | 06:41 | 05:44 | 05:17 | 65:36 | 06:22 | 07:12 | 08:02 | 07:57 | 08i35% g
} 16:56 |17:52 | 18:92 | 20:35 | 21:25 | 21:59 | 21:50 | 251 | 19:52 | 18143 | 15:46 15:26 I i
17 1 08:37 107:50 | 06:45 | 06:39 | G5:42 | 05:17 | 05:37 | 06:23 | 07:14 | 0B:04 | 07:59 08:40
16:58 | 17:54 118:44 | 23:37 | 23:27 | 22:60 | 21:49 | 20:59 | 19:50 | 18:41 | 16:45 16:27 :
18 | 08:37 | 07:48 106:47 | 06:35 ] 05:41 | 05:17 [ 05:38 } 06:25 | 07:56 | 0B:06 | 08:01 }08:41
17:04 | 17:56 | 18:46 | 20:39 | 21:28 | 22:60 | 21:48 § 257 | 19:47 | 18:39 | 16:44 [ 16:27
19| 08:36 | 07:46 | 06:45 | 06:34 | 05:39 | 05:17 § 05:40 106:27 | 67:17 §08:08 0803 | 0841
| 17:01 | 17:58 | 18:48 | 20:41 | 21:30 ] 22:00 | 21:47 { 20:55 | 19:45 i18:37 16:42 16;27
20 | 08:34 | 07:44 | 06:42 } 06:32 | 05:38 | 65:17 | G5:41 | BG:28 | 07:19 | 08:09 08:04 08:42
}17:03 117:59 | $B:49 i20:92 | 21:31 | 22:01 | 21:46 | 20:53 1 19:43 | 18:35 16:41 16:27
21 | 0e:33 | 07:42 [ 06:40 i 66:30 | 0537 | 05:17 | 05:42 | 0530 10720 | 08:11 08:06 08:43
17:05 | 18:0% 1851 120044 2132|2201 | 245 [ 20051 §19:40 | 18:33 | 1640 16:28
22 | 0B:32 | 07:40 | 06:28 1 66:28 {05:35 | 05:18 | 05:44 | 06:32 j07:22 | c8:13 | 68:08 | G8:43
| 17:06 | 18:03 | 18:53 | 20:46 121:34 | 22:01 [ 21:43 | 20:48 19:38 | 18:31 [ 16:39 16:28
23| 08:31 | 07:38 | G6:35 | 0&:26 05134 | 05:18 05:45 | D&:33 o724 | 08:15 | 08:c9 08:44
| 17:08 | 18:05 18:54 20:47 21:35 220t 21:42 | 20:46 19:36 18:29 16:38 15:29
24 [ 0B:30 | 07:36 06:33 06:24 §5:33 05:18 05:46 | 06:35 07:25 08:16 08:11 08:44
| 17:10 | 18:07 18:56 20:49 21:37 22:01 21:41 | 20:44 19:33 18:27 15:37 15:29
25 §908:29 {07:34 | 06:31 06:22 05:32 05:18 05:48 | 06:36 07:27 07:18 08:13 08:45
j17:12 ] 18:09 18:58 20:51 21:38 22:01 2139 | 20:42 931 17:24 16138 16:30
26 | 08:27 | 07332 06:28 06:20 05:30 05:19 05:49 | 06:38 07:29 07:20 08:14 0845
| 17:13 | 18:10 19:00 20152 21:39 22:0 21:38 | 20:40 19:29 17:22 16:3% 16:31
27 | 08:26 | 07:30 16:26 06:18 05:29 {5:19 05:51 | 96:40 07:20 ar:22 0816 0B:45
| 17218 | 18:12 19:01 20:54. 21:41 22:01 21:36 ] 20:38 19:26 17:20 16134 16:32
28 | 08125 | 07:27 06:24 06:16 05:28 05:20 15152 | 66341 032 07:24 108:17 08:45
{1717 | 18:14 19:03 20056 21:42 22:01 21:35 | 20:35 19:24 17:19 116:33 | 16:32
20 | 08:23 | 07:21 06:14 05:27 05:20 45:54 | G6:43 £07:34 | 07:25 198:19 | 08:45
{17119 | 20:05 20:58 21:43 |22:01 21:33 | 20:33 1 19:22 | 17:17 | 16:32 | 16:33
30| og:22 | | 07:1% 196:12 § 05:26 | 05:21 | 05:55 | 06:45% §07:35 | G7:27 | 08:20 | 08:46
| 17:21 | | 20:06 | 20:59 {244 | 22:01 | 21:32 | 231 | 19:19 | 17:15 | 16:31 {1634
31| 0&:20 | | 07:17 | {05125 | | 05:57 | 06:46 | | 07:2% | | 88:46
| 1922 | | 20:08 | 21:46 | 21:30 | 20n29 | | 17:13 | | 16:35
Potential sun heurs | 259 | 278 | 367 | 416 485 495 | s02 | 454 | 381 | 331 | 266 | 244
Total, worst case | l | | | 1 . } | |
Sun reductlon | ¢ | | | | | ] ! |
Oper. time red. | § | | ] | | | | |
wind dir. red. | { | | ] | | ] { |
Total reducticn | | | i | | il | ] i |
Total, real ] ] | | ! | | | | | | |
Table layout: For each day in each month the foltlowing matrix apply
Day inmonth  Sun rise (hhvimn) First time {his:mam) with flicker  (WTG causing flicker first time)

Sun set {hhzmm) Minutes with flicker  Last time (hhvimm) with flicker (WTG causing flicker last time)
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Froject: Besenpbun: Licersed user:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co, Cork Jennings O'Donovan
Finisklin Business Park
1IE-F91 RHH9 Sligo {
+353719161416
abyrne / abyrme@jodireland.com
Calcrdated.

10/03/2023 13:04/3.8.361

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow rec%ptcru'r' N - g—l%? s A daly Hine hours) [VALENTIA OBS.]
unshine proba ||ty wverage aily sunshine hours) Ll

Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1.30 2.04 2.89 4.92 5.79 4.99 4.32 4.35 3.60 2.54 1.64 1.06

Operational time
N NNE ENE E ESE SSE S SS5W WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

|January |February [March  JApsil [May {June jiuly |August | SeptembdiOctober |NovembefDecember
106846 [ 08:19 07:25  07:15 | 06:10 | 05:24 | 05:22 | 05:58 | 96:48 |.07:37 | 07:3% | 08:22
16:36 17:24 18:16 | 26:10 | 21:0% | 21:47 | 22:0% | 21:29 | 20:27 | 15:17 117:1% 16:31
2| 08:46 08:17 0723 [0F:12 | 06:08 | 05:24 | 05:22 | 06:08 | 06:50 ] 07:35 197:33 08:23
16:37 17:26 18:18 | 2C:12 | 21:03 | 21:48 | 22:00 | 21;27 | 20:24 | 15115 117:09 16:30
308:45 08:16 o721 | 07:10 | 06:06 | 05:23 | 05:23 | 06:01 [ 06:51 | 07:40 {07:34 08:25
16:38 17:28 18:19 | 20:13 ]21:04 | 21:49 | 22:00 | 21;25 20:22 | 15:12 j17:07 16:29
4| 08:45 08:14 07:19 | 07:08 1 06:04 | 65:22 | 05:24 [ 06:03 06:53 | 07:42 107:36 08:26
16:40 17:30 18:21 |20:15 12106 | 21:50 | 21:59 | 21:24 26:20 | 1%10 | 17:05 16:29
5 | 08:45 08:12 | 07:16 |07:05  [06:02 {0521 | 05:25 | 06:04 06:54 | 07:44 | 07:38 | 08:27
16:41 17:32 | 18:23 | 20:17 | 21:08 | 21:5% | 21:59 | 21:22 20:18 1908 | 17:04 16:28
6| 08:45 08:11 07:14 | 07:03 j06:00 ] 05:21 | 05:25 | 05:05 06:56 | 7045 [ 07190 08:29 ;f
] 16:42 17:33 18:25 129:18  p21:09 | 21:52 | 21:58 | 21:20 20:15 | 19:06 | 17:02 16:28
7]08:44 08:09 07:12 | 07:01 F 05:59 1 05:20 | 05:26 | 05:07 0&:58 | G747 [ 07:92 1 08:30
| 16:43 | §7:35 | 18:27 | 20:20 [21:11 21:53 j21:58 | 21:18 2013 | 19:03 [ 17:00 {16:27
Bj0B:44 | 08:07 | 07:18 | 06:58 05:57 05:20 jos:27 0609 0e:59 | 67:49 [07:43 j08:31
1'16:45 | £7:37 | 18:28 | 20:22 21:12 21:54 | 21:57 {2138 20:11 [ 19:01 [ 16:59 | 16:27
9] 08:43 | 08:05 | 07:07 | 04:56 05:55 05:19 | 05:28 | paiit | f7:01 | 47:50 [07:45 j08:32
j 16:46 | 17:39 | 18:39 | 20:24 21:14 2155 | 21:57 {21:15 | 20:08 | 18:59 | 16:57 | 16:27
19 § 9B:43 | 08:04 ] 07:05 | 06:54 05:53 95:19 [ 05:2% j 06132 | 07:03 | 07:52 | 07:47 ] 08:33
§16:47 | 17:41 | 18:32 | 20:25 21:18 2155 | 21:56 ] 2143 | 20:06 | 18:57 | 16:55 j16:27
11 [ 0B:42 } 08:402 | 07:03 | 06252 a5:52 a5:18 | 05:30 ] 66314 | 07:04 | §7:54 | 07:49 j08:34
| 16:49 | 17:43 18:34 | 20:27 21:17 2156 [ 21355 j2nt | 20:04 | 18:54 [ 16:54 | 16:26
12 [ 0B:41 | 08:00 07:01 | 06:50 05:50 05:18 | 05:31 { 06:15 | 07:06 | 07:55 | 07:50 | 08:35
[ 16:50 17:45 18:35 | 20:29 21:1% 21:57 | 21:54 §21:09 ] 20:01 | 18:52 | 16:52 j 16:26
13 | 0B:41 07:58 05:58 | 06247 05:48 05:18 | 05:32 106317 | 07:07 | 07:57 07:52 | 08:36
[ 16:52 17:47 18:37 | 20:30 21:20 2157 | 21:53 1 21:07 ]-19:59 | 18:50 16:51 } 16:26
14 | 08:40 G7:56 06:55 | 06:45 05:47 | 05:18 | 05:33 1 06:19 | 07:09 | 47:59 07:54 | c8:37
[ 16:53 17:48 18:39 | 20:32 21:22 | 2158 | 21:52 | 21:05 | 19:57 18:48 16:45 | 16:26
15 | 08:39 G7:54 05:54 | 66:43 | 05:45 | 05:17 | 05:35 j 06:20 | 07:11 08:01 07:56 | 08:38
t 16:55 17:50 18:41 | 20:34 | 21:24 | 21:59 | 21:51 21:03 | 18:54 18:46 16:48 | 16:26
165 | 0B:38 07:52 08152 | 00:41 | 05:44 [ 05:17 | 05:36 0g:22 | 07:12 08:02 07:57 ] 08:39
£ 16:56 17:52 842 | 20:35 [23:25 | 2859 | 21:5¢ 21:01 | '16:52 18:43 16:46 ] 16:26
710837 07:50 06:49 | 06:39  [0542 |57 05:37 06:23 | 07:14 08:04 07:59 | 08:40
1 16:58 17:54 18:44 120:37  f21:27 | 22:00 21:45 250 [1:s0 18:41 16:45 | 16:27
i8 | 08:37 | 07:48 | 06:47 | 06:36 §05:41 ] 05:17 05:38 06:25 [ 07:16 08:05 09:01 | 08:41
| 17:00 | 17:56 | 18:46 120:39 {2128 |22:00 21:48 57 | 1947 18139 16:44 | 16:27
19 | G8:36 | 07:46 | 06:45 [06:34 10539 | B5:17 05:40 pe:27 |97y os:08 08:03 | 08:41
| 17:01 [ 17:58 [ 18:48 [ 2G:4t ] 21:30 | 22:00 21:47 20:55 ] 19:45 18:37 | 16:42 | 16:27
20| 08:34 [ 0244 [ 0642 [ 06:32 | 05:38 | 65:17 05:41 06:28 1907:19 08:09 | 08:04 | 08:42
| 17:03 [17:55 | 18:49 [ 20:42 | 21:31 | 22:01 21:46 |20:53 {1943 | 18:35 | 16:41 | 16:27
21| 08:33 [ 07:42 | 06:40 | 06:30 | 05:37 | 05:17 05:42 | 06:30 |§7:20 [08:11 | 08:06 | 08:43
| 17:05 [18:01 i 18:51 [ 20:44 | 21:32 | 22:01 21:45 20:51 | 19:40 |.18:33 | 16:40 | 16:28
22 | 08:32 j 0740 106:38 | 06:28 | 85:35 | 05:18 495:44 06:32 | 07:22 | 08:13 | &B:C8 | 08:43 f
| i7:06 j18:03 j18:53 } 20:46 | 21:34 | 22:01 2143 20;48 | 19:38 j18:31 | 16:39 16:28 E
23)08:31  107:38  §06:35  j0&:26 | 053¢ |05:18  j0545 | 0633 [07:24  JOB:IS [ 08:09 08:44
j17:08  {18:05 {1854 2047 (2135 [22x01 2142 | 20:46 [ 19:36  [18:29 | 16:38 16:29
24 | 08130 {97:36 1 96:33 {06:24 | 65:33 | 05:18 | 95:46 | 96:35 | 07:25 | 08:16 | 08:11 08:44
| 17:10 {18:07 | 18:56 i 20:49 | 21:37 | 22:01 j21:41 | 20:44 | 19:33 18:27 | 16:37 16:29
25 ) 08:29 197:34 ] 06:31 196:22 [ G5:32 | 05:18 ] 05:48 | 86:36 | 07:27 07:18 | 08:13 Q18:45
{17:12 | 1809 | 18:58 | 20:51 | 21:38 | 22:01 i21:39 | 20042 19:31 17:24 | 16:36 16:30
26| 08:27 ]97:32 | 06:28 | 96:20 | 05:30 | 05:19 105:49 | 06:38 07:29 07:20 | D8:14 0845
{1113 | 18:10 | 19:00 | 20:52 | 21:39 | 22:01 ]21:38 [ 20:40 19:29 17:22 | 16:3% 16:31
27 | 08126 | 02:30 | 06:26 | 06:18 | 05:29 | 05:18  {O5:51 | 06:40 07:30 07:22 | 08:16 08:45
| 17:15 | 18:12 | 19:01 | 20:54 | 21:41 | 22:01 | 21:36 | 20:38 19:26 17:20 | 16:34 16:32
28| 08:25 | 07:27 | 06:24 | 08:16 | 05:28 | 05120 | 085:52 | 06:41 07:32 0724 | 08:17 {8:45
| 17:17 | 18:14 | 19:63 | 20:56 | 21:42 | 22:01 ] 21:35 | 20:35 19:24 17:19 | 16:33 ] 16:32
29| 08:23 | | 67:21 | G6:14 | 05:27 05:20 | 05:54 | 06:43 07:34 07:25 | 08:19 | 08:45
| 17:19 | | 20:05 | 20:57 | 21:43 22:01 | 21:33 } 20:33 19:22 1717 | 16:32 ]16:33
30| 08:22 | | 67:19 | DG:E2 05:26 05:21 | 05:55 | 66145 07:35 0727 | 08:20 108:46
[17:21 | |20:06 | 20:59 21:44 201 2R {2031 1919|1715 [ 1631 | 16:34
31| 08:20 | | 67:£7 | 05:25 | 05:57 j 06:46 | | 67329 I | 08:46
| 17:22 | | 20:08 | 21:46 | 21:30 ]20:29 | [17:13 I | 16:35
Potential sun hours | 259 | 278 | 367 | 418 485 499 | s02 ] 454 | 3/1 | 3% | 266 | 244
Total, worst case | | | | | | | | i |
Sun reduction | | | | | 1 | | i |
Oper, time'red. | i | | | | | | i |
Wind dir. red. | | { § | | | ] i |
Total reduction | | | | | | | { 1 |
Total, zeal | | ] | } l | | ! | |

Table layout: For each day in each month the foliowing mateix apply

Day in month Sun rise {hh:mm) First time {hh:mm) with flicker {WTG causing ficker first time}
Sun set {hh:mm) Minutes with flicker  Last time (hh:mm) with flicker (WTG causing flicker last time)
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Fragect: LREIOENT TRETTAD USe
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
(" Finisklin Business Park
1 1E-F91 RHH® Sligo
+353719161416
abyme / abyrne@jodireland.com
Calculated:

10/03/2023 13:04/3.6.361
SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow recgptrﬂ_r: 0 -ng-'?ty'S " dail hine hours) [VALENTIA OBS.]
2 ow . 3 unshine probabili verage dally sunshine nours .
Assumptions for shad calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 5.79 4.99 4.32 435 3.60 2.54 1.64 1.06

Operational time
N NNE ENE E ESE SSE S SSW WSW W  WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

JJanuary |February {March  |Aprl | May june 1July JAugust | SeptembgGetober | Novembes December
14 08:46 0725 | 0715 | 0619 | 05:25 06:07 [2) | 05:22 |08 |Q&aB | Or37 10F3t (082 e
116:36 18:06  |2000 (201 121:47 18 0&:22 (2} 22:01 [21:29  [20:27 [1907 [AmAE 0 {1631 ;
2| 0246 07:23  |[O7:12 | 05:08 05:24 046:08 (2} | 85:22 06:19(2) [06:00  fO6:56  j0739 | 0733 | 08:23 /
| 16:37 18:38 [zm1z (2103 2148 14 DB:22 (2} | 22:00 3 06:22(2) 12137 fa04 j1:5 [ 17:09 1630 F
3| (84T o7:21 9710 | D506 9523 06:06 (2) | 05:23 06:19 (2} ] 06:01  [0&5L  j0R4D jO7:34 0825/ Te
| 16:39 18:20 120003 | 21504 249 14 06:2242) f 22:00 5 GE:24(2) |25 (202 [1%:13 | 1707 16:25
410845 07:19 0708 | 064 05:22 06:08 (2) § 05:24 06:17 (2} | 06:03  |06:53 |64z | GR:36 03:26 [ -
| 16:40 | 18:28 20:05 | 2006 250 13 0621 (2§ 2200 7 06242} |21:24 2020 |19:16 | 1706 16:34 P
5 | 08:45 07:17 o708 | 0602 D5:22 06:50 (3} 1 05:25 06:17 (2) | 06:04 D654 |OT44 | D738 03:27 C=
} 15:41 w2 w7 jas 2151 11 0628 (2) | 21158 8 0652122 |28 fiG0E b1RD4 16:28 -
&} 09:45 74 | 0703 06:00 05:21 06:10{2) | 05:25 06:16 (2) | 06:06 | 06:56 | 07:45 ) O7:4G : om
{ 15:42 18:25 (20019 21:05 252 10 06:2042) [ 2088 10 06:26{2)121:20  J20:15  19:06 {1702 228. .
7] 0m:44 7:12 07:0 05:59 | 85:20 06:11 {2) | 05:26 06:16(2} 1 06:08 (0658 | 0747 | Ona42 1301 ™9
116:43 18:27 20:29 21:11 j2653 9 062B() 2158 11 06:27{)|21:18 2043 [19:03 [ 4%:00 : [ e
8] o84 07:10 | 0:59 D5:57 | 05:20 £6:11 (2} | 05:27 06:6{2) | 06:09 | 06:59 |78 | 0743 : D
| 16:45 1828|2022 2813 12:3¢ B D& (21| 2057 12 08:28{2)[20:47 |20l 1901 | 1659 : !
9 | a3 0708 | 0B:S6 05:55 05:39 05:13 (2} | D5:28 DE:16(2) | 6L | 67:01 0150 | 0145 :32
| 16:45 18:30 20:24 21:14 2:55 6 06M9{2)| 21357 13 06:291{2)}]2in15 12008 18:58 | 16:57 :
16| 08:43 0705  [O6:54 | 0553 0519 06:15 (2) | 05:29 O6:16(2}| 0612 (o703 (OmS2  OR47  JOB: Lwp ]
| 16:47 18:32 20:25 21:16 2165 3 068 (2)f2L:56 13 06:29(2)]28:13 20006 1857 1655 16
11 | 08:a2 07:03 06:52 05:52 05:18 §05:3¢ 06:15 {2} [06:14 | O7:04 | 07:54 [ 0749 | OB b=
| 16:49 18:34 20:27 2117 21:56 {21555 15 06:30(2) | 2k:11 2504|1854 [ 1654 | 162
12| 08:42 0701|0650 | 0550 05118 10531 06:15(2) | 08115 [07:06  [O7:86  [O751 [0836 [y
[ 16:50 18136 20:29 21:18 21:57 |20154 15 0&II0(D f21:08 2001 [i8:52  f1652 |16
13 1 08:41 06:58 06:47 05:48 05:18 | D5:32 06:15 (2) § 06:17 or:e7  [ORET jOmE2 (0%
116:52 18:37 20:30 21:21 21:57 |21:53 16 06:3142) 1.21:07 {1959 1850 | 1E:5E |
14 1 08:40 06:56 06:45 05:47 05:18 j 05:34 06:15¢2) | G619 | 0709 | QX590 | O%54 |
| 16:53 18:33 20:32 21:22 2158 (2053 16 OR:31{2)] 20:08 19:57 16848 | 1649 |
15 | 08:29 06:54 06:43 0545 05:17 | 95:35 06:15{2) | 0628 | o731 08:01 | 07:56
| 16:55 18:41 20:34 21:24 21:59 {21:52 16 ©6:31{2) | 21:03 1954 Fi846 | 16:48
16 | 0338 06:52 | 064l 0544 05:17 | 95:36 06:15(2) j06:22  [072  f08:02 | OF:S8
| 16:56 842 | 20:36 24:25 21:59 WSl A6 0B @RIIZUOL FIHE2 jiE43 | 1646
17 | 08:28 0648 [ 05:39 05:42 46:10 (2} | 05:17 05:37 0614 (2 06:24  J 0714 108:¢ | O7:58
| 16286 1844 | 20037 2027 7 0B17 (2} | 22:00 2148 17 06:31(2}{20:56 {1950 1841|1645
18 | 08:27 06:47 | D&:37 05:41 05:08 (2} | 05:17 05:38 0614 (2} | 06:25 | 0706|0806 | D01
| 17:00 18146 | 20:39 2:28 11 0619 (23| 20 2148 17 06:31(2) | 20:57 1947 1839 | 16:44
i5 | 08:36 06:45 E05:34 05:39 05:07 (2) | 85:17 1 05:40 06:15 {2} | 86:27 | 0717 | ¢a:q8 | 08:03
17:01 1848 §20:41 230 12 06:19(2) | 2200 J20:47 17 0E:2{2) | 2055 1945 | 18:37 16:42
20 ) 08:35 o642 106:32 05:38 06:06 (2) | 05:17 1 65:41 06:15(2) f 0628 0749 |0R:08 0B:04
17:03 1048 | 20:42 2031 14 06:20(2) 2201 2146 17 06:32(2) f20:53  [10:43 | 4835 16:41
21708:23 06:40 | DB:30 | 0537 06:06 (2) | 05:17 | 05:42 06:15(2) §06:30 {0720 | 08:1Y 68:06 0843
17:05 18:5L | 20:44 121:32 15 Ge2i(2)]22:01 21:45 16 08:31(2)]20:51 }19:40 | 18:33 16:40 16:28
22108:32 06:38  |DE:28 {0538 06:06 (2} | 05:18 05:44 06:15¢2)106:32  j07:22 | 0813 0808 | 0843
17:06 1853|2046 121034 §6 06:22(2) | 2201 244 16 05:31{2}]20:49 | 1938 18:31 1635 | 1628
23| 083 06:35 (0626 | 05:34 06:05 {2 | 05:18 05:45 06:174{2) | 06:33 | 07:24 98;15 08:00 | 084
| 17:08 11855 j2m47 |05 16 0E21(2) | 2201 47 14 06I1{2) | 20046 19236 18:29 16:38 | 16:29
29 | 08:30 |06:33 0624 | 05:33 06:05 {2) | 05:18 | 05246 06:17 (2) | 06235 | 0725 08:17 08:11 08:44
j17:10 | 18:56 | 20:49 21537 17 06:22{2) | 22:01 121:41 13 06:30(2) 2044 [1%:33 18:27 16:37 16:30
25 | 08:28 06:31 | 0622 05:32 06:05 {2) | 05:19 | 05:48 06:18 (2) | 06:37 £ 0727 07:18 08:13 0B:45
1712 19:58 | 20:51 238 17 08:22{2) | 2201 12539 11 0629 (2} 2042 1831 17:25 16:36 16:30
26 | D8:27 06:29 | 96:20 05:31 06:05 {2) | 05:19 | 05:49 06:19 (2} | 06:38  107;29  {07:20  |08:a4 0843
17:13 19:00 253 j21:3 17 0622 (2} | 220u [21:38 10 06:29 (2} | 20:40 1929 [17:23 11635 | 16:31
27 | 04:26 0626 | D618 05:29 06:05 (23 | 05:1% [ 05:51 06:21(2) [06:40 0730|022 | O®:16 | 0945
[17:15 901 | 20:54 2141 17 022 (3) | 22:0t j21:37 6 06:27 (2} | 2038 19:26 17:21 16:39 | 16:32
28 | 0B:25 06:24 0516 05:28 9805 (2} [ 05:20 } 05:52 0641 023z |0:24 08:17 | 03:45
17:17 19:03  §20:56 21142 17 0622 (2) 22201 }21:35 p7:36 [ 1924 17:19 16:33 632
26 06:23 o722 {064 | 05:27 06:06 (2) | 05:20 105:54 [06:43 | 07:34 07:25 De:19 | 0B:46
17:19 20:05  j20:58 | 2043 17 06:23{2) | 2201 | 21:24 }20:33 18:22 1717 16:32 16033
30 | 08:22 07:19 | 0E:12 05:26 06:06 {2) { 05:21 | 0555 108:45 0735 |0%:27 08:20 | 0845
17:21 W7 | 205 2144 16 06:22(2) | 22:01 | 21:32 120:31 19:18 115 1163 | 1634
31 | 08:20 0717 | 05:25 06:07 (2) | 05:57 | 86:46 ore | | 08:46
| 37:22 w08 | 2146 15 06:22(2 | | 21:30 | 20:29 1713 | | 15:35
Potential sun hours | 259 7 | A6 485 | 499 | so2 | 454 | 38L EET 6 | 244
Total, worst rase | § 224 | 103 ] 310 | | 1
Sun reduction | { 0.37 I 0.30 i @27 ] H 1
Oper, time red. | | 100 | 1.00 | 1.00 { |
Wind dir, red. | | 0.53 ] 063 | 0.63 i i
Totak reducticn | | 0.23 | 0.48 | 0.47 | i
Total, reat | | | 53 ] 20 | 56 | 1
Table layout: For each day in each month the following matrix apply
Day in month Sun rise {hh:mmy) First ¥ime {hhumm) with flicker  (WTG causing flicker first time)
f Sun set (hh:mm) Minutes with flicker  Lasttime (hh:mm) with Micker  (WTG causing flicker fast tima)
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Frofect: Descriphion:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

SHADOW - Calendar
Calculation: Alternative Scenario 3 Real Case Shadow receptor: P - H16

Assumptions for shadow calculations

{January |February |March  ]April

| 16:49
12 | 0B:41
16:50
13| 08:41
16:52
14 | 08:40
16:53
15 | 0B:39
16:55
16 | DBI38
16:56
17 | 08:37
16:58
18 [ 08:37
[ 17:00
19 | 08:36
f17:01
201 08:34
117:03
21§ 08:33
i 17:05
22 1 08:32
17:06
23 {08:31
17:08
24 ] 08:30
17:10
25| 08:29
17312
25 | 08:27
17:13
27 | 08126
17:15
28| 08:25
| 17:17
25| 08:23
| 17:19
30 | 08:22
| 1721
31 [ 08:20
[ 17:22
Potential sun hours | 259
Total, worst case: |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Tatal reduction |
Total, real |

8:19
7:24

8:16

i i)
el ot
3 P2
o ]

8:14

B
= L
[p-1

-
@
oLy
=

733

278

[o7:25 | 6715
| 18: 16 | 20:10
| 07: | 67:12
| 18: 1s | 20:12
| 0721 | 07:10
| s8:19 | 20:13
| 67:19 | 07:08
|18:2t | 20:15
|07:06  |07:05
118:23  j20:17
j07:14  §07:03

j07:16  [06:59
| 18:28 | 20:22
| 07:07 -06:58
18:30 20:24
07:05 06:54
18:32 20:25
07:03 06:52
18:34 20227
07:01 06:50
18:35 20:29
{6:58 06:47
18:37 20:39
08:56 06:45
18:39 20:32
06:54 06:43
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Table tayout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

windPRO 3.6.361 by EMD intarmalional A5 Tel +45 69 16 48 50, www.emd-inlernational.com, support@emd.dk

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

trensed uset:

Jennings O'Donovan

Finiskfin Business Park ¢
IE-F31 RHH9 Sligo L
+353719161416
abyrne / abyrne@jodireland.com
Lajpdated.

10/03/2023 13:04/3.6.361

Sunshine probability S {Average daily sunshine hours) [VALENTIA 0BS.]
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Fragest Deseripman

Inchamore 5 Turbine Wind Farm, Inchamare, Coolea, Co. Cork

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow receptor: Q - H17
Sunshine probability § {Average daily sunshine hours) [VALENTIA OBS.]
Jan Feb Mar Apr May Jun Jul Aug Sep
1.30 2.04 2,80 492 579 4.99 4.32 435 3.60 2,54 1.64 1.06

Assumptions for shadow calculations
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Tabte layout: For each day in each month the following matrix apply

Day inmonth  Sun rise {hh:mm)

WAPRO T E FET by EMO Thisrmational AVBTel 3 45 60 16 48 500 e smaint fridtioa sl doli SUpport emd ak
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Lk

LRl usest

Jennings O'Donovan
Finisklin Business Park
TE-F91 RHH9 Sligo

+3537191614

16

abyrne [ abyrne@jodireland.com

Calculated:

10/03/2023 13:04/3.6.361
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First time (hhumm} with flicker
Sun set {hh:mm}) Minutes with flicker  Last time (hh:mm} with flicker

(WTG causing flicker first time}
{WTG causing fiicker last time)
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Fropects Desanphion: Liensed user:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park 3
1E-F91 RHH9 Sligo
+353719161416
abyrne / abyrne@jodireland.com
Catzlated:

10/03/2023 13:04/3.6.361

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow recc;ptcr)]_r: R —g—l%?ty s dall hine hours) [VALENTIA 0BS.]

: : unshine probabii verage daily sunshine hours .
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 579 4.99 4,32 4.35 3.60 2.54 1.64 1.06

Operatjonal time )
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£16:36  f1724 12010 12100 10 D&44(27 | 3147 35 D628 2201 19 BEAS {4} | 2139 BT 1631
280246 [ 087 10712 | D6:08 06:32 {2} | 05:28 04:53 {3 | 05:22 05:57 (3} | 04:00 FO%32 30823
P16:37 176 | 212 J21:03 12 06442} j2148 36 0629441 [2L00 38 06:35{4)|21:27 [12:08  [16:30
If04s 086 | | 07:1¢ §06:06 06:3% £2) §05:23 05:52 {3} } 05:23 65:57 £3} 107:34 |85
[16:33 |12 |ia: | 213 P20 13 DG4SERERNAS 37 OB9{4})2200 39 05:35{4) 112:07 [ 16:29
4)08:45 | o®:14 JORI9 | 08 | 96:04 06:29 {3) 05122 05:51 {3} 1 05:24 05:56 %) 107:36  [08:26
11640 | E230 f1821 f2B1S 12086 15 0644421 | 3150 3B 069 {4}P2000 33 0635 (4) & D643 (2) | 20:20 30 1706 (1629
510345  |0&:42 (0717 [ON06 | 06:02 06:19 {2} | 05:.22 05:51 (3} | 65:25 05:57¢3) 06:42 {7} | D6:54 6744 |G |3y
11641 J 1732 [18:23  fa6a¥ | 2108 14 064302} (2551 39 06N (43 2559 39 06614 9 06:51(2) | 20:18 19:08 174 [16:28
60845 sl oT1s jonm | 6650 06:31 421 | 05:21 0551 (1} | 05:25 B5.57 (3) 06:40£2) ] D6:56 0745 )0r49 foady
P16:42 (1734|4825 {2009 12108 12 0643232082 3% 0B3G(4 2459 35 0&:36(4) 12 0ES2}1a005 1906 jimM 1628
7 §03:4% 0a:09 artz  jond 15555 BH3122) | 0520 DE:S1(3) ) 6336 95:57 (3} 06:40£2) s 0658 [ 0747 jOTA2 (0830
[ 16:43 1735 1827 | 20:20 £20:01 11 0EAZ(A[ILSY 39 06364 |58 35 B6I6(A) (218 13 O6:51{D[2013 130} PITH0 (1637
& 0344 0g:07 716 | D659 0557 06:32 (2} | 05:20 05:5¢ {3} | 05:27 0556 (3} | 06:09 B6:39 (23 [8&:59  [OF4%  [OR43  (0e11
| 36:45 17:37 18:28 | 221 pa1d 8 0640i2)§21:54 39 0&30 (432157 3B 06364} | 2137 14 06:53{2) | 20:11 13:01 11658 ]16:27
4 | o843 o305 I0TO8 | BESE 10555 06:35 (2} 0519 05:52 (3} § 05:28 65:59 (3} | 86:11 06:39 42} | 07:01 or5e | 6745|8832
| 16:46 13 130 J2514 31 0GB {ILSS M 0631 (43121557 3B G6ATHY IS 1% OB:54(25 | 26:08 W5 1857|3627
16 | 48:43 08:04  FORUS ) 0654 | 0553 05:18 05:52 {3} § 05:29 06:00 {3} | 06:12 06:40 (23 | 07:03 0751|0747 9833
11648 174l [38:32 12005 | 28:96 2155 39 D& (912186 3Y 4E37{43I213 0 13 06:S3()) 2006 1857|1655 | 1627
13 §08:82 08:02 | 4703 0682 | osis2 05:%8 05:52 {3} | 05:30 06:01(3) 106:19 06:42 (2) | 07:04 0754 |074% 0835
116:49 1743 pen TR T 7] | 21:17 256 39 0HM 4| 2155 36 BEAV(IZN11 31 065302} 204 |IBSS 16w [ 1626
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5910836 (D246 0645 |06 05:35 1 65:47 0555 (33 | 05:40 06103 | 96:27 10717 | 08:05 | 6:03 0042
jrror tirse ji&kss |lewm 12130 12200 38 0531(4) |2147 26 0639093 | 20:55 £19:45 1837 (1643|1627
0835 [0%4d  )ee42 |06z £05:38 B6:13 645 | 05:47 05:55 €3} | 05:41 06:16 (43 } 06:28 §0119 {0809 j0EDa 9842
| 1203 1806 ji84F | 1042 §21,1 2 06:15¢4) | 220t 38 0633{4) 2146 17 U6IF{43 {20053 £19:43 11835  j1641 11628
20834 | 0742 jA%de | 06030 6537 86:09 (43 | 05:17 D5:55 (37 | 05:42 06:17{3) {030 $07:21 losil (6806 [8EAd
11705 [4@00 11851 | 233 1 06:19{4Y | 2200 3B 0K{4Y | LS 15 06:37 64} ] 20:51 P1940 J1B33 j1640 1628
W0%32 |one j0RIS| 05:35 06:08 ¢4} | 05118 05:55 (3} | §5:44 86:18 ¢4} § 86:32 §OT 0 J0B13 j0:08 | 08A)
{17.06 (1803|1853 | 2034 1 06:214M (2403 3B 06AF{4} | 2144 12 0RO | A0i49 $19:08 183 (1639 (1628
23}0B3L ORI 9635} 105:34 B6:07 (47 | 03218 05:56 {3} | 05:45 06:21 {43 § £6:33 §07.04 10815 [ 08:DY  joa4a
[17.68  [18:05  |IBRZS | THA5 16 06:23{4) | 2268 38 06:3a (43 | 242 7 06:28{4) ] 20:46 £19:26 (1829 |4 ) 16:29
Mp0830 (O3 0633 | 0532 06:08 {43 | 05:18 05:56 {1} | 05:46 106:35 §O7:05 [ O&I7 |01 |6344
{1700 [1BDF j1B56 | 237 18 06:23AAY|320F 38 06:34(4) | TL4t 120:92 11912 BT |67 1630
mI0e2  jorH (eeM | o532 05:59 41 [ 05.19 05:55 {13 | 0%:48 106:37 jOR2? |ORBIE [O0B:13 | 0845
(1752 (1B 1858} 238 22 OEAMH |02 3B 06344} | 2030 12042 F19:31 j1735 1836|1630
wioez  jopaz |06 | @531 05:58 (3} | 0549 05:56 {31 | 0549 } 06:38 8729 |OT:20 | 0814 084S
{1713 pdElL lisen F20:35 27 0GAS{Y (3202 35 0635{4) | 2138 1 20:40 W29 s s 16:31
rjose Yor3s |GE26 | {65.2% 05:5743) |'05:19 0555 (3} | 05:51 {9640 arw  [p7R2 | 6345
11715 {1802 jusol | P24 28 D6.25{41|22:0%F 38 DR (4) | H:37 120:38 1926 |1r21 | 16:M 16:32
B 0335 10928 |64 | 06:40 {2} § 65:28 15:56¢{2) | 05:20 5:56 {37 | 05:52 j 641 §0732 |BR2s [ 0817 48:15
{1707 [es |1sey | 2 OG4Z{T 12143 30 BEI6(4} | 2201 38 DEIS[4) | M35 §20:36 1o 1179 (163 i6:32
30823 | jora: | 06:38 ¢33 £ 05:27 05:56 {2} | 05:20 0556 {33 | 0%:59 {06:43 oM jORIS [0S 8846
11719 | james | 5 DEHI{2 32143 31 067|220 X8 0635 {4} | 2L {26:33 1912 |1E17 j163 16:1%
3082 | jazie | 06:36 (25 §05:26 B5:55¢3} | 05:11 05:57 {3 | 05:55 106:45 OTIs  [OF7 | ORI0 [DRAG
[ | jre0r | 8 GE43{2: i 33 SEBY RO 38 0635 (4} | 2L f2n:3 19:19 {174 [1EM (1634
e | farr | £65:25 65:54¢3} | 85:57 [06:46 jorae | | 6a:46
liz22 | V2008 | 12146 34 £6:7B 4} jaL: 120.23 f1z1 g {16:35
Pulential sun hawrs | 259 | 278 367 | 415 [RE 1 499 | 502 { a4 |} 3§ e M4
Totel, worst case | | t | 15 i 367 1 1151 | 704 | 114 { i 1
Sum reduction: | | § | 6.35 i 637 } 0.3 1 ozt i 0.3 t 1
Oper. ime red. | | i | Lod i 1.00 1 100 ] LOG i 104 H 1 i
Vind dir, red, | | 3 | 9.64 i 663 I .63 I 0.63 | .69 i { {
Telat reductios | | 3 | 6.23 | 5.43 | 019 i 017 | 0.9 [y 1 i
Totat, real | | i | 3 i a5 i a7 ) 118 | n ¢ { { i
Table layout: For each day in each month the following matrix apply
Day in month Sun rise {hh:mm) First time {(fh:mm} with flicker  {WTG causing Aicker first time}

Sun set {hhzmm) Minutes with flicker  Last tima (hh:mm} with flicker  (WTG causing flicker [ast time)

windFRO 3 6.367 by EMD Iniérnational A28, Tl + 45 6% 16 46 50, www omd-international com, Support@emd. dk 10/03/2023 14:02 ) 23 WIﬁdPRO




et Descrpbors, Licersed pies:

Inchamore 5 Turbine Wind Farm, Inchamare, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
IE-F91 RHHY Sligo
+353719161416
abyrne / abyrne@jodireland.com
Calcukated:

10/03/2023 13:04/3.6.361

.
%

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow receptcr)]r:s-il)-l%)? - daily sunshine hours) [VALE 0BS ]
3 3 Sunshine probability verage daily sunshine hours) [VALENTIA .

W C :
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 579 4.99 432 435 3.60 2,54 1.64 1.06

Operational time
N NNE ENE £ ESE SSE S SSW WSW W WHNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

13anuary | February |March  |Aprl | May {June fauly JAugust  |[Sep yOcteber | by |December
1| BRE 14755 {5} § B8:1% 16:02 {13 | 07:25  [OM5 | DGuD 0529 05:21 0558 [05WB  [0R37  jOT3t |22 14:46 {5)
1$6:36 23 1S:8{5) 1104 9 1&1I(1Y[ImNE  [2mn 201 21:47 2:01 2110|2027 [W9M7 |1 P16:30 15 15:01(5)
7| 0846 14:56 {5) | 08:17 16:47 (1) ] 07:23 U5:03 05224 15:22 0600 |DEWY  fO709 o733 108:23 14245 {5}
16:37 23 1H19(S)[ 1726 2 15:09{1) ] 1818 2103 21:43 22:00 A7 (20024 195 17:09 116:30 16 15:02{5)
310845 14:57 (5) | 1816 | o7y 06:06 05:23 0523 06:01 | BES1 | 07 07134 | 08:25 14345 (5)
16:38 22 A5G (5} 17:28 | 815 AW 2049 22:00 s [Am | iead 107 11620 18 1503 (5}
4] s 14:57 {5) | C&:24 10119 106:04  fO5:22 05:14 vEN3 | O653 |2 | 07:36 | va:26 14:44 5)
1640 22 15:194{5) | LT {1821 120:06  §21:50 22:00 226 |20 (1910 [ 1708 116:29 19 15:03 {5}
5 | 08145 14158 {5) | 08:12 jOn:16 § 06:02 8521 05:24 g | 06:54 ) D4 07:38 | 08527 14:45 {5)
[16Ms 28 15:19{5) | 1732 j18:23 i21:08 51 24:59 [ac:E  ]19:08 17:04 [16:28 20 E5:05(S)
6] 6845 14:58 (5} 06:11 ] 67:14 0800 05:21 05:25 106556 | 0745 o740 | 08:29 14:44 {5)
[16442 21 159 (R {1430 | 18:25 2509 W52 159 120:55 | 19:06 17:02 [16:28 21 15:05{5)
7| 08:44 15:00 (5) | 08:9 |07 0489 05:20 05126 | 06:S8 [ 0747 07:42 § 08:30 14:45 {5)
[16:43 20 15:20{5) | 1735 {18 211 2153 21:58 [20:13  {1mm L1700 §16:27 20 15:06(5)
& } 09144 15:008 {5} | 08207 1oz 0557 05:20 0527 | | D6 07:49 07:43 }08:31 14445 (5)
16:45 19 15:9 (5} [ 1797 ] 181 21:13 ;54 2057 1ua7 b 19:01 16:58 11627 2 15407 (5)
9 | 08:43 15:01 (5 | 08:05 | a7 05:55 {0519 |0S:28 (D61 07:50¢ pri) 15:37 (1) |.08:32 14:45 (5)
1646 18 15:0%{5)117:39 1 iB:30 A9 t2nss |27 2115 1859 16:57 3 15M0{13]16:27 1z 15:07(5)
10 | 08243 15:03 {5) | 08:4 o7:05 055} 059 poOmd 05:12 0752 07:47 15:34 (1) § 08:33 14:45 (5}
16:37 16 15:9{5) | 1741 18:32 W6 255 2156 25013 18:57 16:55 9 15%3{1j]16:26 23 1%:08(%)
11 ] 0g:42 15203 (5} | 08:02 07:03 0552|058 ] 0530 06:14 07:54 07:45 §5:32 (i} | D835 14:45 (5}
1649 16 15:19 (3} ] 1743 12,34 |21:07 | 2856 | 2155 mwn 18:54  [1634 13 15451} [16:26 13 15:08{5}
12 | 0bT 15:05 {5} § 00:00 07:01 |os:50 | 058 05:31 06115 oTs6 | o5t 15:32 {13 | 08:36 14:45 {5)
WS 13 15:18{5) 1 17045 1815 1289 jas? 2159 1M 152 | 1652 14 15:46(1) @ 1509 {5)
13} 08141 15:06 (5] | 07:58 06:58  } {0548  joR:iB 05:32 06:17 o757 | Ons2 15:91 {1 4. 14:45 (5)
{1652 11 157 (5| 1946 18:37 | 20:30 FIE] 21358 21153 ;07 18:50 165l 16 15:47 (1) 23 15:09 (5)
14 | 08:40 15:00 {5} | 07:56 06:56 | 06:45 05:47 05:17 05:23 D6!19 07:59 07:54 153111} 14:46 {5}
16:53 6 15:15(5) ] 1748 | 18:3% 2032 21322 2158 21153 21:05 18148 649 17 1548{1} 23 15:10{5)
15 | 08:39 07:54 0654 06:43 05148 05:17 0535 | D6:20 0B:0% 056 15:31.¢1) 14:47 {5)
16:55 . 17:50 18:41 20:34 124 B s | 16 18:45 1648 17 1548 {1} 31506155
16 | 08:38 16:00 ¢1) | 07:52 06:52 06241 Q5144 {0507 105036 | D622 R 07:58 15:31 1) 14:47 (5}
656 6 1606 {1) | 17:52 16:42 20:38 225 S 20181 M 18:43 166 1B 5:49(1) 14 151 (5)
17| 04:38 15259 {8} | €7:50 06149 06:39  j05:2 | 05:7 05:37 06:23 08:04 | U755 55:3 (1) 14:48 {5}
16156 9 16:08 (i) 1244|2007 2127 | 22500 A7 0:59 3841 §1645 18 1:i89[1) 4 15:12({5)
18] 08:37 15358 {1] § 072 06:47 0636 tiss1? 0538 L6125 0806 | 0801 1530 {1) 14:48 {5}
17:00 12 16:0{3) §17:56 1846 §20;39 2200 2149 W57 14139 |16 1B 1581 M 151215
19 1 08:36 15:58 (13 | 07:46 | 06:45 06134 05117 1539 06:27 D808 | 0B:03 15:31 {1) 14:48 (5)
101 13 tEHL (1) | 1758 {1848 20:41 22:00 21:47 055 18:37 1642 1B 15:49(1) 4 15125
20 ] 08:35 15:57 (1) | 07.44 {0642 | 06:32 05:17 5t 06:28 | 68:09 o8:04 18132 {1 14:49 (5)
j17:03 16 1613 (1} 1750 j18:49 2042 22:04 21146 2453 18:35 6aL 17 1549 {1} 24 153 (5)
21| 02:33 15:55 (3} | U742 ] 0640 06:30 05117 052 0630 8:11 09:06 15:32 {1} 14:49 (5)
108 17 163 {13 3801 | 1881 1044 22:01 21145 51 18;3) 1640 17 1549{1) [O1RI1ME)
221 08:32 15:57 {1} § 07:40 | ;38 068 | 057 5143 06:32 05:13 08:08 1523 {1) 1450 {5
17:06 A7 1614 {1) ] 1803 | 1B:53 FLTE 22:0¢ FIEY 2049 18:31 1638 16 15:49{1) 24 15194 (5)
23 | 08:31 15:57 (1) | 67:38 10635 ] 0626 45114 05:95 06:33 j 08:15 08:09 15:35 {1) 14150 {5}
1708 18 16215 (1) | 18:05 {18:54 | 20047 0 [RECTS 20146 | 18:28 16:38 13 S4B (1)} 1629 14 15:14(5)
24| 03130 15:36 (1) | 7136 106133 | 06:24 05:18 05:46 06:15 | o316 0a:11 1535 (1) | 08:44 14:51 (5}
17:10 18 164 (1) ]| 8w 18:56 M4 e |2 20:44 18:26 16337 Lk 1sA70)| 1629 24 15:1515)
FLER 15:57 (1) L 07: 34 0631 o522 | 65:8 | 05:48 06:36 07:18 08:53 15:37 {1} | 08:45 14,51 {5)
1711 18 16015 (1) 18:09 14:58 2051 202 21:39 20:52 17:24 16:36 9 1546(13146:30 24 1585 (%)
26§ 08:27 15:58 {1) | 07:32 1528 06:20 | 105:19 05:49 06;38 07:20 08:14 15:39 1) | 08:45 14:52 (5)
1743 18 16:U6(1) | 1810 19:00 ws2 | 2202 21:38 a0 19:29 172 4635 6 1545{1}§16:31 24 15:i36(5)
. 27 | 0R2E 15:58 (1} | 07:30 0G:26 | DE18 | 65:19 08:51 06140 07:30 07132 08:45 14:52 (5}
17:15 17 Mi5{1} | 1402 [RUI O | 22 2137 20138 19:26 £2:20 1631 W 1516 (5)
( 28 | 08:25 15:5% 1} | 77 | 96:24 06:16 05:20 15152 0641 | 0132 (2] 14:45 {5} | 08,45 14:52 {5)
{1117 17 16161} |l 19:03 20:56 200 {2135 20:36 19:24 1718 6 14:85(5)[16:32 24 1516(5}
29 | 08:23 15:59 {1} | 07:21 06:14 05:30  f05E3 06:43 739 orys | 14:48 {5} | 08:46 1453 (5)
jim1s 16 1615 {1} 005 20:53 22:04 253 W33 [ 1747 1631 10 4885 {1633 24 35:A7(5}
30| 08:22 16:00 (1) | 47:19 06:12 05:21 05:55 06:25 47335 07:27 | 08220 14:46 (53 | 08:45 $4:53 (5}
11120 34 164 {1) 26:06 | 20:59 zm A bl 19509 [1715 (1631 13 3459 (5H) 164 14 15175}
31| 08:20 16:02 1) pong | 05:56 D66 | jo7:29 | 0R;46 14:54{5)
[17:22 12 16403 j20:08 | 21:30 wae | |17:13 | 16:35 13 15:17{S)
Potential sun hours §° 259 278 367 416. 439 502 | 454 | 38 I | 266 243
Tatal, worst case | 483 i 11 { | | 280 697
Sun teduction | 016 § 221 I H 0,18 .13
Oper. time: rad, | 1.00 ! 104 | { 1.00 1.00
Wit dir, redd, | .53 i 0.58 1 | i 0.59 G.60
Total reduction. | 0.09 | &12 1 | | | | 1 411 0.08
Tatal, real | 45 | 1 | | | 1 { 1 | 1 57
anny Gk 0
6 Jut 2522
KERRY COUNTY
Table layout: For each day in each month the following matrix apply
Day in month Sun rise {hh:mm) First time (hhamm) with flicker  (WTG causing flicker first ime)
( Sun set (hhamm) Minutes with flicker Last time {hh:mm) with flicker  {WTG causing flicker lask. time}

T wind PR 3 6. 95T by BMD rigrmahional ATS Tel s 48 69 16 4 50 Wi emd Trilrnanicnal Gem. suppartgRemu gk e s e e e B IOYF TR0 24 windPRO




Project Deseription: tarsed yser.

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
1E-F91 RHH9 Sligo
+353719161416
abyrne / abyrme@jodireland.com
Caltudated:

10/03/2023 13:04/3.6.361

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow recespt?'r:T-tl)-I%(I) s dai hine hours) (V. .

x 5 unshine probability verage daily sunshine hours) [VALENTIA OBS.
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2,89 4,92 579 4.99 4.32 4.35 3.60 2.54 1.64 1.06

Operational time
N HNNE ENE E ESE SSE 5 SS5W WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

IJanuary |February [March  |April | May fIune {Iuly |August | SeptemberOctober |Novembed December

1|0846  ]08:18 0735 0715 {06:10  ]05:24 | 05:22 [ 0S5:58 | 06:48 e7:37  [O07:31 jea:n
|16:36  {17:24  [18:16 | 20:10 | 21:01 2147|2201 j25:29 [ 20:27 19:17 1711 | 16:31
20846  §08:17 10723 jO7:12 fO6:08 [ 05:24 0522 fOBI00 | 06:50 07:38 0733 f08:23
16:37 1726 188 2012 [21:03 0 [2R4B 2200 [ 2127 | 20024 1915 [17:09 [ 16:30
3]08:45  [08:6 j0721  [O7:10  [06:06  [OS23 {0523 | 06101 | &S1 0740 |07:34 | 08:25
116:39  [17:28 F18:19 | 20:13 | 2104 | 21:49 {2200 | 21:2§ | 20022 1912|1707 | 16:29
4108:45 | OBE4 | 0729 |07:08B | 0604 | 0522 | 05:24 | 06:03 | 06:53 0742 |07:36 | 08:26
[$6:46 [ 17:30°  [18:21 | 2015 [20:06 | 2156|2059 | 2124 ] 20:20 19:10 [17:05 | 16:29
5|08:45 |08:12 |07:16 0705 | 06:02 | 05:21  [05:25 | 06:04 | 06:54 07:44 | 07:38 | 08:27
[16:41  |17:32  |18:23  |20:17 2108|2151 2159|2122 2007 1908 (17:04 | 16:28
6]08:45 Jom:1 | 0714 |07:03 | 06:00 0521 [05:25  [06:06  [06:56  [O7AS  J07:40 | 08:20 ¢
|16:42  [17:33  |18:25  |20:18  j21:09 2152|2158 2120 faii5 19:06  j17:02 | 16:28 ¢
70844  j08:09  |67:12 | 07:01  J05:59  [05:20  |05:26  |0607 [ 06:58 07:47  jO07:42 | 0B:30
116143 [17:35  {18:27  [20:20 |21 | 2053|2158 | 21:18 [ 20:13 19:03  [17:00 [ 16:27
8108:44 | 08:07  |G7:0 | 0659 [ 0557  [D5:20 0527 | 0609 | 06:59 0745 [07:43 | 0@:31
116:45 | 17:37  [18:28  |20:22 | 28:12 [20:54 | 2057|216 | 26:11 1901|1659 [ 16:27
90843  |08€5 [07:07 | O0&:56  |D05:55 | 0519 |05:28 | D&11 | O7:01 0750|0745 | 08:32
"16:46 17:39  [18:30 | 20:24 | 21:14 | 21:64 | 2157 21:15 20:08 8:59 16:57 | 16:27
10]08:43 | 08:04  [07:05  |06:54 | 05:53 05:19  [05:29 | D6:12 07:03 7:52 | 0747 | 08:33
16:47 1741 [18:32 70:25 21:16 21:55 | 21:56 21:13 20:06 8:57 16:55 | 16:27
|

11| g8:42 08:02 07:03 06:52, 05:52 0s:18 05:30 06:14 07:04
16:49 17:43 18:34  120:27 21:17 21:56 21155 21:11 20:04
12 | D8:4%1 18:00 a7:01 06:50 05:50 05:18 05:31 06:15 07:05
16:50 17:45 18:35 20029 21:19 21:57 21:54 21;09 20:01
13 | 08;41 Q758 06:58 06:47 05:48 05:18 05:32 06:17 07:07
15:52 17:47 18:37 20:30 21:20 2557 21;53 21:07 19:59
14 | 08:40 07:56 06:56 06:45 05:47 05:18 05:33 06:19 07:09
16:53 17:48 18:39 20132 21:22 2§58 21:52 21:05 19:57
15108:39  [07:59 06:54 06:43 05:45 05:17 | 05:35 06:20 07:11

[ 16:56 [17:50 f1g41 20:34 21:24 2159 J21:81 2103 | 19:54
16 [ 0B:38  JO752  jO0Gi52 [ 064l [05:44  pOS:17 |05:336 [ 06:22 07:12

1686 117:52 (1842 (235 |2 : :
17108:37  [O750 {0643 [06:39 0542 0517|0537 Fe623 [0714 | GB:D4 0759 §Os:0
116:58  J17:54 (1844 [20:37  f20:27 | 2200 2849 |20:59 | 19350
18| 08:37  §07:48 | 06:47  [06:36  OS:1 10507 | 0538 10625 |O7:16 J0B:05  |08:01  §08:41
[17:00  J17:56 1846  [20:39  [21:28 {2200 [2848  120:57  [i9¢47  |18:39 1644 ] 16:27
19]08:36 0746 | 0645 106:34 | 05:39 547|050 {0627 [07:17 | 0B:08  [08:03 | 0841
[17:01  [17:58  [18:48  [20:41 | 21:30 200 2047 {20:55  |1%:45 1837|1642 | 16227
20 | 0B:34 | 47:44 | 96:42 {06:32 j 05:38 05:4% 6:28 | 67:15 8:09 | 08:04 ] 08:92

[17:03  |17:58 | 18:4%  [20:42 | 2131
21|08:33 (o742 (o640 106:30  05:37
|17:05 | 18:01 | 18:51  [20:44  21:32
22|08:32 10740 |06:38  |06:28  jOS:35
|17:06  ]18:03  |18:53  §20:46  }21:34
23| 0831 J4738 |06:35 {0626 | 0534
|17:08  [18:05 | 1854  j20:47  }2L35
24 08:30  |O0736  |06:33 0624 ] 0533

i
i
1
1
l
1
|
i
1
|
| |
| 17:10 ] 1B:07 | 1B:56  §20:49  [21:37 ] 22:08 2141 20:44 19:33 1827|1637 | 16:29
25 | 0B:29 | 07:34. | 06:31 1 06:22  05:32 ios: 5:48 06:36 072:27 07:18 | G8:13 | GB:45
| 17:12 118:09 | 18:58 120:51 |21:38 ] 22:01 1:39 20:42 1431 17:24 | 16:36 ] 16:30
26 | 08:27 | 97:32 | 06:28 }06:20 §95:30 05:19 196:38 j 07:2% 07:20 | 08:14 ] 8845
| 17:13 | 18:10 | 15:00 120:52 j21:39 122:01 i 20:40 16:2% 17:22 | 16:35 | 16:31
27 | 08126 107:30 | 06:26 1 06:18 [ 05:29 j 05:19 y 07:22 | 68:16 | 68145
| 17:15 | 18:12 | 19:01 §20:54 F21:41 {22:01 120:38 1926 17:20 | 16:34 ] 16:32
28| 0B:25 | 0727 |06:24  JOG&16  }O5:28  ]05:20 { 0641 07:32 07:24 | D8:17 ] 08:45
[17:17  |18:14 1203 [20:56  [2142 | 22:08 120:35 | 1924 17:19 | 1633 ]16:32
29| 08:23 | |67:21 10614 [05:27  ]05:20 5:54  106:43 | 07:34 07:25 | DB:A9 | 0845
| 1719 | |26:05 {2057 F2143 | 220t 1:33 {2033 [19:22 17:17 | 16:32 | 16:33
30 | 08:22 1 | 07:1% j06:12 j95:26 {05:28 05:55 196:45 | 07:35 07:27 | 08:20 | G8:46
I'17:21 | |20:06  §20:59  §21:44  ]22:0t 2:32 §20:03t }19:19 17:645 | 1638 | 16:34
3i | 0B:20 | | 07:17 i fa5:25 ] 05:57 {06:46 ] 07:29 | | 08:46
|17:22 | |20:08 | j21:46 20:3¢ j20020 | 17:43 | | 16:35
Potential sunhours | 259 | 278 | 367 )} 416 | 485 | 498 502§ 454 | 381 331 | 266 | 244
Tatal, worst case | | | E [ i i ] | i
Sun reduction | | i H [ i § | | 1
Oper, time red. | I ! f [ i ! | | |
wind dir. red. | | | I I | i | | |
Tote! reduction | I 1 i I ] i | | |
Total, rea | | | | [ i i | | |

Table layout: For each day in each month the following matrix apply

Day in month Sun rise {(hkemm) First-time {hh:mm) with flicker  (WTG causing flicker first time}
Sun set {hh:mm} Minutes with flicker Last time (hh:mm) with flicker {WTG_causing flicker [ast time)
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Fropect: Desgiption, Licassat LserT
) Inchamore 5 Turbine Wind Farm, Inchamore, Cooles, Co. Cork Jennings 0'Donovan
( Finisklin Business Park
: IE-F91 RHH9 Sligo
+353719161416
abymne / abyrne@jodireland.com
Caleulated: -~

10/03/2023 13:04/3.6.361

SHADOW - Calendar
Calculation: Alternative Scenario 3 Real Case Shadow receptor: U - H21
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [VALENTIA OBS.]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 289 4.92 579 499 4.32 4,35 3.60 2.54 1.64 1.06

Qperational time
N NNE ENE E ESE S5E S5 SSW WSW W WNW NNW  Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

|Jznuary |February |March  |Aprl | May |June | 3uly | August |SeptembeyOctober |Novembed December

1]08:46 | 0819  jO7:25 | 0714 |00 [05:24 05721 05:58 | 06:48  j07:37 | 07:31 | 08:22
16:36 | 17:24 118:16 | 20:10 | 21:01 {21:47 22:01 21:29 | 26:26 j15:17 | i7:11 | 16:30
20845  [08:17  [07:23 | 07:82 | 05:08 | 05:24 05;22 06:60  [06:49  |07:38 | 07:32 | 0B:23
16:37 [ 17:26 | 18:18 | 20:12 21:02 | 21:48 22:09 21:27 120;24 | 19:15 | 17:08 § 16:30
370845 ] 08:15 | 07:2% | 6721 06:06 | 05:23 05:23 06:01 | 06:51 | 07:40 £07:34 | 08:24
16:38 | 17:28 |i8:19 | 20:13 21:04 | 21349 22:00 21:25 | 20:22 19:12 117:07 | 16:28
4] 08:45 | 08:14 {07:19 [ 07:08 I 06:04 05:22 05:24 | 06:03 | 06:53 0742 | 07:36 | GB:26
16:40 | 17:36 | 18:21 120015 ] 21:06 j25:50 21:59 ] 21:24 | 20:20 19:10 | 17:05 | 16228
5 | 08:45 j 0812 | 07:16 1467:05 | 06:02 | 05521 05:24 0604 | 06:54 | 07:44 | 07:38 | 08:27
16:41 | t7:32 | 18:23 | 20:17 | 21:07 | 21:51 2159 21:22 | 20:17 f19:08 | 17:04 | 16:28
6]08:44 | DB:0  [07:14 | 07:03 06:00 | 05:21 05:25 06:06 | 06:56 107:45 | 07:40 | 0Bi2B
| 16:42 [ 17:33 {18125 | 20:18 21:09  J21:52 ] 21:58 21:200 2015 19:06 | 1702 j16:28
7 [ 0B:44 | 08:09 | 07:12 | 07:01 05:59 | 05:20 | 05:26 | 06:07 i 06:58 07:47 07:41 108:30
16:42 | 17235 | 18:27 | 2C:26 21 | 21:53 | 21:58 | 21118 | 20:13 19:03 17:00 | 16:27
8]08:44 | 98:07 j 07:10 } 06:59 9557 | 05:20 105:27 | 06:09 | 06:59 07:45 07:43 | 68:31
16:45 1172:37 | 18:28 | 20:22 25112 1 21:54 | 21:57 | 21:16 20:11 19:01 16:58 | 16:27
9| 08:43 { 08:05 | 07:07 196:56 05:55 {05:19 [ 05:28 | B6:1% | 07:01 0750 4745 | 08:32
16:46 117:39 | 18:30 | 20023 21:14 2554 21:57 | 21:15 | 20:08 18:59 16:57
16 | 08243 | 08:03 | 07:0% | 06:54 65:53 05:19 05:29 [ 66:12 | 0702 07:52 07:47
16:47 | 1441 [18:32 | 20:25 21:16 21:55 21:56 {21:13 | 20:06 18:56 16:55
11 | 08:42 08:42 j07:03 j 06:52 05552 05:18 05:30 | 06134 107:04 | G7:54 07:43
16:49 17:43 | 18:34 | 20027 21317 21:56 21:55 2041|2004 | 18:54 16:54
12 | 0841 08:00 | 07:01 | DB:SG | 65:50 05:18 05:31 06:15 | 67:06 | 07:55 07:50
16:50 17:45 | 18:35 | 229 [21:1% 21:57 21:54 21:09 | 20:01 | 18:52 16:52
13 0841 o758 [06:58 [ 06:47 05:48 05:18 05:32 06:17 [ 07:07 | 0757 07:52
16:52 17:46 137 j20:30 21:20 21:57 2153|2407 1855 | 18:50 16:51
14 1.68:40 47356 | 06:56 106:45 0547 0517 [ 05:33 | 06:19 |.07:08 | 67:59: 07:94 |
16:53 117:48 | 18:39 | 20:32 21:22 21:58 | 21:52 21105 | 19:57 i18:48 16:49 |
15 | 08:39 07:54 | 06:54 | 06:43 05:45 | 05:17 105:35 06:20 | 07:11 jo8:01 07:56 |
| 16:55 17:50 | 1841 | 20:34 21:23 | 2159|2151 21:63 [1%::54 | 1845 | 16148 |
16 | 08:38 07:52 | 96:51 | 06:41 j 05:44 [ 05:17 05:36 06:22 janiz | G8:02 | 07:57
16356 17:52 | 18:42 | 20:35 ] 21:25 21:59 21:50 21:01 19:52 | 18:43 16:46
17 | 08:37 Q47:50 1 06:49 | 06:39 | 6542 05:57 0%5:37 06:23 107:14 | 08:04 07:53%
16:58 17:5%4 | 18:44 | 20:37 | 21:27 ‘21:58 21:49 2(50 | 19:50 | 18:41 16:45
18 j 08:36 (7148 | 06:47 | 06:36 [ 05:41 05:17 05:38 06:25 | 07:15 | 08:06 108:01
17:00 17156 | 18:46 | 20:39 21:28 22:06 21:48 20:57 | 49:47 | 18:39 16:44
191 08:35 4746 | 06:45 | 06:34 15:39 05:17 (15140 06:27 | 07:47 | o8:08 08;03
17:1 17:58 { 18:48 120040 21:29 2200 21:47 20:55 | 19:45 18:37 1642
20 | 08:34 07:44 | 06:42 | 96:32 05:38 95:17 05:41 06:28 | 07:19 08:09 08:04
17:03 1750 | 1849|2042 | 2131 22:01 2146 F20:53 | 19:43 18:35 16:41
21 | 0B:33 07:42 | 06:40 | 06:30 | 05:37 05:17 05:42 06:30 | 07:20 {8:11 08:06
17:05 18:01 | 18:51 | 20:44 ] 21:32 2:01 21:45 20:51 [ 1940 18:33 16:43
{r 22| 08:32 8740 1 86:38 | 06:28 | 05:35 05:17 05:43 06:32 0722 08:13 p8:08
17:06 18:03  {1B:53 | 2046 21:34 22:01 21:43 | 20:48 | 19:38 18:31 16:39
23 | 0B:31 07:38 | 06:35 | 06:26 05:34 05:18 05:45 | 06:33 | 07:24 08:15 08:09
17:08 | 18:05 | 18:54 | 26247 21135 22:01 21:42 | 20:46 | 19:36 18:28 16:38
24 {98:30 | 07:36 | 06:33 [ D6:24 05:33 05:18 05:496 | 06:3% | 07:25 08:16 08:1%
17:10 [ 18:07 | 18:56 [ 20:49 21137 2201 | 21:4% | 20:44 | 15:33 18:26 16:37
25 | 08:29 [97:34 } 06:31 §06:22 05:32 05:18 | 05:48 | 96:36 | 07:27 07:18 08:13
17:11 i18:09 | 18:58 ] 20:51 21138 22:01 21:39 | 20:42 | 19:31 17:24 16:36
26 | 08:27 107:32 | 06:28 | 06:20 05:30 a5:19 95:49 } 06:38 | 07:29 a7:20 08:14
17:13 | 18:10 | 19:00 | 20:52 2139 2241 2138 } 20 40 | 19:29 17122 16:35
27108:26 | 07:29 [0&:26 | 06718 05:29 DS:19 | 05:51 ] 064 107:30 07:22 08:16
|17:15 | 18:12  §19:01  |20:54 2141 j2201 | 21:36 | 20: 38 119:26 17:20 16:34
28| 0B:25 | 07:27 1G6:24 | 06116 05128 | 05320 | 05:52 | 06:41 | G7:32 023 08:17
| 17317 | 18:14 | 19:03 | 26:56 21:42 | 22:01 21135 | 20235 | 19:24 | 17:18 16:33
29 | 08:23 | | 07:21 | 06:14 | 05:27 | 05:20 05:53 } 06:43 | 07:34 | 07:25 108:12
17:19 | | 20:05 | 2057 | 21:43 22:01 21:33 12033 [19:22 1717 | 16i32
30 | 08:22 | | 07:19 | 06:12 j 0526 0s:21 05:55 | 06:45 } 07:35 | Q727 | 08120
17:20 f | 20:06 20559 21144 22:01 2132 | 20:31 | 19:19 | 17:15 | 16:31
31| 08:20 ! {07117 i 05:25 (5156 | 806:46 | §07:29 {
1722 | |20:08 | 21:45 §21:30 0 [ 20528 | ji1r13 |
Patential sun hours | 259 | 278 | 367 | 416 485 499 | 502 [ 454 | 381 1 331 | 266
Tota), worst case | | | i i | | |
Sun reductions | | [ [ | | i i | |
Oper. time red. | [ | | | | 1 ! | L t
Wind dir. red, | | I ! | | | § | | t
Tatal reduction | | ! i | | | | 1 | [ i
Tatal, real | | H ] l | | | | i i 1
Table layout: For each day in each month the following matrix apply
Day in month Sun rise {hhimm) First time (hivmm) with flicker {WTG causing flicker first tme}
(‘ Sun set {hhimm) Minutes with flicker  Last time {hh:mm) with flicker  {WTG causing flicker last time)
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Preject; Desanptive Licensed user:
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
’ Finisklin Business Park
1E-F91 RHH9 Sligo
+353719161416
abyrne [ abyrne@jodireland.com
{alculzred:

10/03/2023 13:04/3.6.361

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow recgptcar: v -é—l%% s il hine hours) [VALENTIA OBS.]

H wW u - n unshine proba th Average aily sunsning NOUFs N
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2,04 2.89 492 5,79 4,99 4,32 4,35 3.60 2,54 1.64 1.06

Operational time
N NNE ENE E ESE SSE 5§ SSW WSW W WNW NNW  Sum
357 232 154 296 505 722 799 1,057 875 1,557 847 1,319 8,760

|Jarusary | February |Matth |Apsil  [May  |lune  [July | September |October |Navember . |Becember
L{0SAE  [08:19 107:25 107:14 0630 0524 0521 ] 06:48 jo7:37 18:09 (3} [ 0738 1557 (23 | 022
116036 [ 18:36 W19 1101|2047 )aim | 2827 11917 35 WS ITEL 5 56 (2] 163
2} 08:46 | av:23 0712 POGEE | 0523 j0s:22 | 06:49 §07:38 18:09 (3} | 07:32 15:58 (2} | 08:23
{16:37 | 18:18 12 f21:02 | 2348 (IR0 2024 $19:05 33 18:4245) | 1R09 24 16:22f23}16:30
349345 16:40 {27 | 07:21 07:10 | 06:05 } 0523 j05.23 ] 0651 [07:10 18:09 {3} | 07.34 1553 {2} ] 0B:25
| 16:38 1 16:4142) | 1819 {1013 | 21:04 121:49 t 00 i R t19:12 28 18:39¢5) | 1707 12 16121829
4] 3B8:45 16:35 (25 | D714 { 07:.08 | 664 } G5:22 | 05:24 H 0G6:53 [0Z:42 i8:09 {3} | 0736 16:08 2} ] GB:26
| 26:33 1t 16:46 (23 | 18:21 jrueas | 2ee jrese (20590 £ 30220 [19:10 22 83103} 1705 0 15:20(2) 1 16:29
510845 16:33(2) | O07:16 17:43 (3} ] 0705 | 0502 j05:21 | D5:24 H | 06:54 | 07:44 18:10 £3} § 07:38 16:G8 £7) § 0827
| 16:41 15 16:48 (23 ] 1823 2 w4asin o | 2w j21:5% | 21:59 ] | 20:17 ) 19:08 20 1B:30¢3) 17 1B 1619 (25 F16:26
60845 16:31 (23 § 07119 17370703 |0EG [0Sk 9555 | 06:56 | 07:45 18:10 (3} | O7:40 16:03 (2) [ 08:29
§16:42 18 1649 (0 [1825 12 1749(% 2028 203 (2152|258 | 215 11905 17 182743} (1%02 316 16:18{1) | 16:28
7 §08:49 16302} § 07:12 W3S (D) | Q0L [OMS8 [05:28 05126 | 0658 | 6747 18112 {3} [ 07:41 16:05 {2 | 08:30
§16:43 2 16:51(2 (1827 16 E751(3) [20:20  j2ual 2183 2458 | 2013 119:02 a4 1B26{3) (1700 10 1615{2) | 1627 i
80844 16:28 (2 [ O7: 30 M0 9658 [ORS7 (05200 {0527 | 1 96:59. | 67:49 18714 £3} [ 07:83 ) 0831
| 16:44 3 1652(2: 1828 1B AZS2{3) 12022 2042|2154 fIISF | 120:81 P19 9 182343} | 16:58 | 16.27 (
9| 06:43 16:25 {2} | PR:07 1:33 ) 10656 | 05: jO5.09  jo528 | 0761 107:50 | 08:32
[16:46 24 16.S3(21[ 18130 20 17EI(}42022 | 2L J2055 2087 | 20:08 {18.59 | 16:77
10 | 08:43 16:26 {2 | 67-05 123103 §06:54 | O0s: 10539 FOS29 or02 } 0752 08:33
| 1647 36 1E54(2H| 1832 22 LTSI(R) 12098 |2 12055 [M856 20:06 | 18.56 16.36
11 | 08:42 16:28 (23 | 07.03 17:38(3) {0652 |05 {018 | 0530 7 [ 07:54 0834
| 16:49 26 1654(2j634 31 1BBB[2027 |2 Pa056  [21s5 | §20:04 | 18:54 16:26
1 | 0341 16:28 (2: 10701 13:31 13} | D650 L [ 0518 | o5:31 ¥ 0706 | 07:55 j08:35
1 16:50 26 1654 (2; §18:35 33 180445 | 20:29 iz | 21:57 | 25:54 H i 20:8% | i8:52 1 16:16
13§ 031 16:28 (21 § 0650 1230 {3} | 06:47  [OS4B 0S8 0532 f | 07:07 | ars7 | 08:36
11652 26 16:54(23 51837 35 180545 | 2036 F2L20 | 2157|218 [ [ 19:59 | 18:50 [ 16.26
14| 0348 1628 {2} } 0656 12:3043) | 06:45  §05:4  |OS07 0533 | | 07:09 10159 1 08:37
1 16:53 26 1654211835 35 18055 W03 f20:22 | 256 |2052 |2 | 19:57 | 16:4D | 16.26
15 0&:30 16:38 {27 | 0:54 123043 | D643 [O545 0517 [0S:34 |06 | 6111 | 6801 | 68:28
[ 16:55 26 1654{2[184% 36 ABD6{N [0 F2024 | 215% | 2151 2N ] 19:54 118:45 4 17.59(4) | 16:48 | 16.26
16 | 0A:3@ 16:38 {2} | DE:54 17204510641 | 0544 (0537 {0536 0622 | 0ha2 | 6a:02 17:52 {4} | 07:57 1 08:39
1 16:56 26 1G:BA4H| 1842 35 18:0S<S}J2AS | 2825 j21S% 0 SR | 2nOL | 19:s2 1843 10 18:0% 14} | 1648 | 16:26
12 | U837 16:29 {2} | 6649 17:11 (3} { 06:28 | 6542 1547 105:32 | 0523 o714 03:04 17.51{4) [ 07:59 | o840
1 36:58 2170|184 3 BB A |26 200 jI148 JIDS® |agso 1841 12 1B:0)(4) | 16:45 ] 16:25
18 | 0637 16:30 {2} | 06:47 17:33¢3; § 06.36 | 0541 05:17 105:38 j 0825 j07.15 03:06 17:50{4; | 08.¢1 (R HS
1'36:55 31729043 |16 18 IBO3OSFEN0 | 21028 W00 |2L4B JAOST {Iger 1235 14 18:04 [4) | 16:44 118.27
19 | 0B:35 16.30 (2} | 06:45 17353 {06 | 05:39 0547 {0539 j0&27  |OR1T £ 08:08 17:43 [4) | 08:03 { oot
1 17.01 3z wan( 1848 25 IBOLESHE20A) (2130 12200 (2047 {2055 1945 11837 15 3B:(H{3) | 1642 | 16:27
20 [G834 1631 {2} | 06:42 17:5245) (06:32 | 05:38 US17 | D5:4t {0628 ) 0719 1 0a.09 I7.07 (2} ] 08:04 1082
1103 32 1324189 7 ATSYLS}[042 |23 2201 (246 JI0ST | 1943 119,38 75 104{a) | 161 {1627
2116633 16:33 (2} ] 06:40 [96:30  [05:36  [OSU7 | 0542 Q063 jov20 to8:11 17:03 {2) | 08:06 108:43
L I74 30 17:33(4) { 18:51 {2044 | 21:02 12:01 {145 {2081 190 P18:33 33 1803 {4) | 16:40 ] 16:28
22 10432 16:37 €2} | 06:38 106:28 | 05:3§ 0547 {0543 JO063AL jO72 02.13 17:01 [2) | 08:08 {0843
1 37:06 23 184 | 1853 12046 | 21:34 101 {1143 [IB48 1838 18:30 31 1B:02(4) | 16:3% | 16:28
23 1opal 17:18 (4] | 06:35 1O6:26 | 8534 0518 {0545 | 06&33 [0V 18:38 (5] § 04:15 17:0042) | 08:09 | 08:44
] 1788 15 17:33(4} | 18:54 j047 | 2138 2201 {202 JI0M6 [19:36 4 182(SH 1828 31 1B:00Z4) | L | 16:29
24 jOB3D 1719 ¢4} | 06:33 JO624 | 0533 [0S1B {0546 [06:35 [ 0725 18:20 {1} § 08;16 16:59 (2) | 08:11 | 08:44
| £7:40 13 17:22144) | 18:56 12049 2037 j22:01  {I0AL |204 1933 17 AB:44(5171M26 29 17.5754) | 16:36 | 16:29
25 | 08:29 17:20 ¢4} | 06:31 {o6:22 | 0S:33 65:15  j0%48 | 0&d8 | OREF 18:17 (3} §07:18 15:55 2] | OR:33 | 58:45
11744 13 173144 | 1858 j2051 |2 TR0 f21:38 | 2042 J19:3L 26 1246 (5111224 25 16230} |16 ]16:30
26| 08:27 17:21¢43 | §6.28 { 06:20 ] j 0519 }05:49 | UB:28 [Riiad 1815 (31 [ 0720 15:58 {2} | 08:34 | D845
|17:23 & 1234 | 19:.60 {20.52 | 21:3% {250 {21:38 | 2048 | 19:29 12 18.47(5: 11227 25 16:24{2) | 16735 ] 16:31
27 | 98:26 06:26 106:18 (0529 {0519 }0S:SC | 0646 | 0R30 18;12 €31 § 07:22 15:57 (2} [ 08:16 | 0845
117:55 ] 19:01 120:51 (2141 J2201 {2136 |28:38 1936 3 1BAG(SE 11720 27 16:24(2) [ 16:34 116:31
28 | 08:25 | 06.24 [0616 | 0S:28 {0520 JOS52 | 0641 | G132 18:11 {3} ] 0724 15:57 {2} ( 08:17 | 645
|37:87 j19.03 [256 | 2042 2201 J3LIS | 20:35 |19:24 35 I846(SI 11718 27 16:24{2) [ 16:33 ] 16:22
29 [08:22 | 07.31 JO614 | 8527 10520 JOS:53 | 0643 | O%33 1L (3 0925 15:57 {2} [ 08 | 68:45
11 | 20:65 12057 2143 (22001 (2133|203 A% 35 1AR(SI L6 27 16:24{2) ]-16:33
30| D82} | 07:19 JO612 | @526 (0531 (DSBS | 0645 | 0738 18.00 (3 ] 09:27 1557 (2} ] 0896
{37.20 | 20:06 fa0.59 2L 201 32 [IO3L (199 36 8Es(SHILEIS 27 1624 [ 1631 | 16:34
3i | QB.20 | 02:17 i | 6525 i { 05:56 | U646 [ i01:29 15:56 {2} | 08:46
j17:22 | 16:08 { |21:46 frese i | 117,13 26 16724 (2) | 16:35
Fotential sun hours | 259 78 | 367 § 16 | 48 i 498 { sor | 434 | 381 f 3N 266 | 244
Total, viorst case | 517 [ 389 i | ] { | i 219 1 566 1§35 |
Suny redtuction | b2t ] 0.24 i | | | ] | 0.8 i 021 618 |
Oper. time red | 100 | 106 i | 1 [} ] i .60 H 100 i 1.04 I
vaind dir; red. | i .62 | 0.65 | | i i ] Il .65 i 0.63 I 0.62 |
Total reduction | | .13 i 0.16 { | | i | I 0.18 i 0.15 | 6.1 ]
Tulal, real | i 65 | 6 i | i | | | an f a5 | 15 |
Table layout: For each day in each month the following matrix apply
Cay in month Sun rise {hh:mm} First time (hh:mim) with flicker {WTG ‘causing flicker first ime)

Sun set (hh:mm) Minutes with flicker  Last time (hh:mm) with flicker  (\WTG causing flicker [ast time)
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Progart Desgrptiven Laenred Liss

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
IE-F91 RHH9 Sligo
+353719161416
abyrne / abyrne@jodireland.com
Cacatad:

10/03/2023 13:04/3,6.361
SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow receptor: W - H23

: culation Sunshine prabability S (Average daily sunshine hours) [VALENTIA OBS.]
Assumptions for shadow calcul s Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2,80 492 579 4.99 432 435 3,60 2.54 1.64 1.06

Operational time
N NME ENE E ESE SSE S SGW WSwW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

|3anuary |February [March  |April | May |3une | July JAugust |SeptembeQctober |NovembefDecember

110846 | 0B:in (0725 [ 0715 06:10 [ 05:24 05:22 0558 [064B | 0737 0731 | 0822
16:36 j17:24 118:16 | 20:10 21:01 21:47 22:01 | 21:29 | 20:27 | 19:17 | 17:1% F16:31
Z | 08:45 ] 08:17 | 07:23 [ 07:12 06:08 05:24 05722 | 06:00 | 06:50 | 07:39 | 07:33 j0B:23
16:37  |17:26 | 1818 j2m12 21:03 21:48 22:00  j2127 2024|1915 [17:09 1630
3 | (8:45 | 08:16 1 07:21 | 07:10 06:05 05:23 05:23 | 06:01 | 06:51 | 07:40 | 07:34 | 08:25
16:38 I 17:28 | 18:19 | 20:13 21:04 21:49 22:00 | 21:25 | 20:22 | 19:12 | 17:07 12
4| 08:45 j68:14 | 07:19 | 07:08 06:04 05:22 a5:24 | 06:03 [ 06:53 [07:42 | 07436 !
16:40 117:30 | 18:21 } 20015 21:06 21:50 2150 j21:24 i20:20 1910 | 17:05 H
5] 08:45 | 08:12 0716 { 07:05 06:02 05:21 05:25 i96:04 | 06:54 ] 07:44 | 07.38 H
16:41 [ 17:32 18:23 | 20:17 [ 231:07 215 21:59 {2022 | 20:17 | 15:08 117:04 :
6 | 08:45 | 08:11 07:14 | 07:03 | 06:00 095:21 05:25 1 06:06 | 06:56 [ 07:45 i97:40 :
| 16:42 | 17:33 1B:25 | 20:18 1 21:09 | 2152 j21:58 | 21:20 | 20:15 | 19:06 | 17:02 2
7§08:44 | 0B:09 07:12 (0701 |05:59 0520|0526 [08:07 0688|0747 | 0742 :
16143 | 17:35 18:27  120:20 21:11 2:53 | 2058 {218 [ 20013 | 19:03 17:00 :
8] 08:44 [ 08:07 67:10 1 6&:5% G5:57 05:20 | 05:27 | 06:05 [ 06:59 [07:49 07:43 H
16:45 |17:37 18:28 | 20:22 21:12 21:54 1 21:57 | 21:16 | 20:11 | 19:01 16:59 H
% | 08:43 108:05 07:07 | 06:56 05:55 05:19 {05:28 [06:11 1 07:01 {07:50 07:45 H
16:46 | 17:39 18:30 | 20:24 21:14 21:54 21:57 (2115 |20:08  ]183:59 16:57 !
19 | 08:43 | 09:04 07:05 } 06154 05:53 05:1% 05:29 1 06:12 | 07:03 | 07:52 07:47 H
16147 17:41 f18:32 | 20:25 2116 2058 21:56 | 21:13 | 20:06 | 18:57 16:55 2
11 | 08:42 08:02 197:03 | 06:52 05:52 15:18 05:30 | 66:14 | 07:04 | 07:54 07:49 :
16:49 17:42 | 18:34 | 20:27 2117 21356 21:55 21:11 | 26:04 | 18:54 16:54 H
12 | £8:41 08:00 1 07:01 FO6:50 04350 05:18 05:31 D&:15 | 07:06 | 07:55 07:50 H
16:50 17:45 | 18:35 |29 21:19 21:57 21:54 21:09 | 20:01 | 18:52 | 16:52 H
131 0B:41 07:58 [ 06:58 { 06:47 45:48 05:18 05:32 06:47 | 07:97 | 07:57 07:52 H
16:52 17:47 | 18:37 | 20:30 21:20 2157 21:53 | 21:07 | 19:59 [ 18:50 16:51 .
14 | 08:40 07:56 | G6:56 | 06:45 05147 05:18 05:33 | 06:19 |1 97:09 | 07:59 07:54 i
| 16:53 17:48 | 18:39 | 20:32 21122 | 21:58 21:52 2105 119:57 {1B:48 16:48 b
151 08:39 | 07:54 | 06354 } 065:43 05:45 |1 05:17 05:35 06:20 | 07:11 | 0B:01 07156 H
| 16:55 17:50 | 1841 {20034 2124|2159 2151 21:03 | 19:54 | 18:96 16:48 226
16| 08:38 07:52 | 0652 | 06:41 | 05:44 05:17 05:36 06:22 | 07:12 | 08:02 | 07:57 H
16:56 1782 j18:42 | 26:35 | 25:25 21:59 21:50 21:01 | 152 | 18:43 | 16:46 H
17| 08:37 07:50 ] 06:49 | 06:39 6542 95:17 05:37 06:23 | 07:14 | 08:04 | 07:59 !
16:58 17:54 ] 1644 | 20037 ]21:27 22:00 21:49 20:59 | 18:50 | 1B:141 | 16:45 H
1B j 08:37 0748 | 06:47 § 06:36 10541 05:17 05:38 06:25 | 07:16 | 08:06 jo8:61 E
17:00 17:56 | 18:46 j 20:39 21:28 22:00 21:48 20:57 | 19:47 | 18:39 16:44 H
19 | 08:36 {746 | 06:45 106:34 05:39 05:17 05:4C 06:27 [ 07:17 [ 08:08 08:03 R
. 17:01 17:58 | 18:48 | 20:41 21:30 22:00 2847 2155 F19:45 [18:37 15:42 H
20 | 08:34 07:44 | 06:42 | 06:32 05:38 05:37 95:4¢ 06:28 187:3%  GRIDG 0g:04 -
17:63 17159 | 18:49 | 20:42 21:31 22:01 21:46 i 2:53 ] 19:43 11B8:3% 16:41 :
21| 08:33 07:42 | 0B:40 | 063G 05:37 05:17 0542 06:30 | 07:20 | 08111 i 08:06 -
17:05 18:01 | 18:51 | 20:44 | 21:32 22:01 21:45 20:51 | $9:40 | 18:33 ] 16:40 :
22 | 08:32 0740 | 06:38 | 06:28 05:35 05:18 05:94 06:32 | 07:22 | 08:13 08:06 :
17:06 18:03 | 18:53 | 26:46 21:34 22:01 21143 | 20:48 | 19:38 [ 18:31 16:39 H
23 | 08:31 07:38 1 06:35 | 06:26 05:34 05:18 05:45 | 66:33 | 07:24 | G8:15 03:09 f
17:08 18:05 {1B:54 | 20:47 21:35 22:031 21:42 | 20:46 | 19:36 18:29 16:38 H
24| 08:30 07:36  ]06:33 06:24 05:33 05:18 05:46 | 06:35 | 0%:25 08:16 pa:11 H
17:10 [ 18:07 | 18:56 20:49 21:37 22:01 21:41 | 20:44 | 19:33 18:26 16:37 H
25 | 08:29 §47:34 | 66:31 46:22 85132 | 05:18 05:48 | 06:36 1 07:27 | 07:18 08:13 !
17:12 18:09 | 18:58 | 2G:51 21:38 | 22:01 ] 21139 | 2042 19:31 [ 17:24 16:36 b
26 | 08:27 07:34 | 05:28 | 06:20 05134 ] 05:19 1 95:49 | 06:38 |1 0728 107:2 08:14 2
1713 18:10 { 19:00 20:52 21339 | 22:01 | 21:38 | 20:40 | 19:25 17:22 16:35 H
27 | 08:26 | 07:30 | 06:26 06:18 05:29 | 05:1% | 05:51 j 06:40 | 07:3C 07:22 08116 3
17:15 | 18:12 | 19:01 20:54 21:41 | 22:01 | 21336 | 20:38 | 19:26 17:20 16:34 3
28 | D8:25 | 07:27 | 06:24 06:16 05:28 | 95:20 } 05452 | G6:41 | 07:32 Q0724 6817 } 08:45
t172:17 | 18:14 | 1203 20:56 2542 [ 22:01 i 21:35 | 20:35 | 19324 17:19 16:33 116:32
294 (B:23 | [07:21 06:14 [ 05:27 [ 05:20 | 05:54 | G6:43 | 07:34 07:25 | 68:18 108:45
17:19 | t 20:05 | 20:57 [ 21:43 {2201 | 21:33 } 20:33 | 19:22 17:17 | 16:32 | 16:33
an|os:22 | J07:15  }OE:AZ  J05:26 | D21 [0S:E5  |0&Ms | 0735 0727 | 0m:20 08:46
17:21 i | 20:06 j20:59 21:44 | 22:61 | 21:32 | 20:31 | 19:19 117:15 | 16:31 16:34
31 | 0B:20 H | 07:17 1 05:25 | } 05:57 | 06:46 i 107:29% | 08:46
17:22 1 | 20:08 | 21:46 | §21:30 | 20n29 1 j17:13 | 16:35
Potential sun hours | 259 | 278 | 367 | 416 485 {459 | 502 | 454 ] 381 { 3311 | 266 244
Total, worst case | i | | | i 1 1 i
Sun reduction | | | | | i | | 1
Oper. time red. | | | | | i | | | |
Wind dir. red, | | | | | | | i | | I |
Total reduction | | | | | | | | | | | |
Total, real § | | 1 | § | | | | | H
Table layout: For each day in each month the following matrix apply
Day in month Sun rise {hh:mm) Firgt time {(hh:mm) with flicker  {WTG causing flicker first time}

Sun set (hh:mmy} Minutes-with flicker  Last time {Rh:mm) with flicker {WTG causing flicker last time)
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Froject: Descriphion: Literieest User )
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Doncvan
Finisklin Business Park
IE-F91 RHH9 Slige
+353719161416
abyrne / abyrne@jodireland.com
Cajcrlated:

10/03/2023 13:04/3.6.361

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow recgptct)lf: X- tl:—i%'?ty s dai hine hours) [VALENTIA OBS.]

3 3 H unshine probabit verage daity sunshmne hours -
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
130 204 2.89 492 579 4.99 432 435 3.60 254 1.64 1.06

Operational time
M NNE ENE E ESE S5E S 5SSW WSW W WNW NNW Sum
357 232 104 296 505 722 799 1,057 875 1,557 847 1,319 8,760

|January [February |March | Apil {May |June Fuly jAugust [SeptembejOctober |NovembedDecember
1| 0B:45 i 08:19 107:2% | 014 | 06:18 | 95:24 20:43 44} [ 05:21 £ 05:56 | 0648 i07:37 | 97:31 ] 48:22
|16:36  [17:24 116 |20:10 | 2800 |21:47 9 20:52(4) | 22:01 f2r:28 2027 170|171 [16:31
2] 08:45 [08:17 107:23 {0712 | B6:08 | 05:24 2044 (4) | 05:22 | 06:00 | 06:49 07:25 ] 87:32 | 08:23
| 16:37 [ 17:26 [18:18 | 20:32 | 21:02 | 21:48 7 20:51{4) [ 22:00 F21:27 | 20:24 1315 117:08 | 16:30
{0845  |O®I1S  fORI ORI | 0606 |05:23 20:46 (4) [ 05:23 [06:01 | D652 07:40 | 0739 | 08:24
| 16:38 [ 17:28 F158:19 | 20:33 | 21:04 121:49 5 2:5i(4) | 22:09 | 25:2% | 20:22 19112 | 17:07 [ 16:29
4j0245 | 084 [07:18  JOT08 | 06:04 ] 05:22 | o5:24 |06:03 | 06:53 07:42 0736 | 08:26
| 16:40 | £7:30 [18:21 | 20:15 ] 21:06 | 21:50 21359 | 2i:24 | 20:20 19:16 }17:05 | 16:29
5]03:45 | 08:32 | 97216 | 07:05 ] 06:02 j 05:21 {5:29 | 46:04 | 06:54 a7:44 | 07:38 | 0827
| 16:41 | $7:32 | 18:23 | 26117 | 25:07 | 21:51 21:59 | 21:22 2007 19:68 | 17:04 | 16:28
6| 08:43 |ee:ie 0714 | OR03 | 06:00 | U521 05:25 | 06:06 10656 97:45 | G7:40 | 08:28
|16:42  J17:33 | 1825 |20:8 | 2009 | 21:52 | 21:58 {21:28 {2008 19:06 | 17:02 | 16:28
7| 68:94 |08:09 | 0712 | G461 [ 05:5% | 05:24 |-05:26 166:07 {0658 ara7 | 0741 |-05:30 4
| 16:43 117135 | 18:27 | 20:20 [ 21:31 | 21:53 | 21:58 | 21:38 2003 19:03 | £7:00 | £6:27 f
§ | 68:44 j 08:07 | G7:30 | 66:59 | 05:57 [ 05:20 45:27 | 06:09 | 05:59 gnag | 07:43 ] 08:31 :
{ 16:45 | 17:37 ] 18:28 | 20:22 | 21:32 | 21:54 21357 | 21:i6 1 20:11 15:01 | 16:59 {16:27
9{08:43  |0BID5S |07:07 {0656 | 05i5S | 05019 05:28 20:54 {4) | 06:21 [ O7:0L 0750 | 0745 jo®32
i 16:96 [ 17:38 §18:36 120:23 | 21:14 | 21:54 2856 3 257 (4) | 2155 | 20:08 18:59 1 16:57 1 16:27
13 | 08:43 | GB:03  fO70S | 0654 | 05:53 | 65:19 05:29 20:53 {4) | o6:12 [ O7:02 07:52 10747 | 08:33
116:47 | 17:41 §18:32 §20:25 | 21:16 | 21:55 21:56 6 20:59(4) [ 21:13 [ 20:06 18:56  16:55 116:26
110842 |68:02  |O7:03  fO0&:52 | D552 §05:18 05:30 20:51 {4) | 06214 [07:09 07:64 10749 [Om34
[16:48  [17:43 {1834 227|217 21:58 21:55 8 20059 (4) [21:01 [ 20:04 [ 18:54  J16:54  f16:26
12 | 08:41 | 68:00 | er:0L f06:50 105:50 j05:18 05:31 20:51 {4} [ 06:15 [ 07:06 | 07:55 $ 07:59 F 0335
| 16:59 | 17:45 | 18:35 f 229 ]21:19 j21.57 | 21:54 0 2100 ¢4) | 21:09 | 2G:01 | £8:52 | 16:52 I 16:26
13 [.08:91 | 67:58 | 6:58 | 06:47 | 05:48 20145 {4) | 05:15 05:32 250 (4) [ 0647 | 97:07 | 9%:57 [ G752  03:36
| 16:52 | 17:46 | 18:37 [ 20:30 123:20 1 20:46 {4} J21:57 _21.‘53 12 21:02 (4) | 2107 | 19:58 | 18:50 [ 16:51 [ 16:26
14 | 98:40 | 07:56 | 06:56 | o648 | 05:47 2042 {4} | 0517 05:33 20:50 (4} | 06:19 | 07:09 | 07:5% [ 07:54 | GB:37
| 1&:52 11748 | 18:39 | 20:32 f21:22 B 20:50(4) | 2158 21:52 I3 21:03(4) | 21205 | 19:57 | 18:48 | 16:45 | 16:26
15| 08:39 0754|0654 | 0643 | 05:45 20:40(4) | 0517 165:35 20:49 (4) | 06:20 | 07:41  [08:01 | 07:56  [0B:38
]16:55 11750 1841 | 20:34 PR3 11 20:51(4) [ 2588 J20:58 84 2L03(4) 2103 |1%:58 1845|1648 | 16:26
i6|085:38 {0752 | 0e51 | 9641 | 05:44 20:40 (4} | 0517 05:36 20:49 (431 66:22 | O7:12 [g:02 | 057 | 0839
| 16:56 {1782 | 18:92 | 20:38 [ 21:25 13 2(:53¢4) | 28:59 21:52 15 2uM @it | 19:52 | 18:43 | 16:46 | 16:26
17| 08:37 i 07:50 | 05:4% | 96:39 [ 05:42 20039 (4) [ 95:17 05:37 20:48 (4} | D6:23 | 07:14 | 08:04 | G7:59 | 58:40
116:58 {1754 |18e44 | 20:37  [21:27 45 2054 (4 [ 2459 2048 16 2104 (4} {23:59 | 19:30 | 1841 | 16145 16:27
I8 | 0Bi36 1 07:58 | 06:97 | 6635 [ 05:41 20:38 (4} | 05317 05:38 20:48 {4} ] 06:25 | 07:15 | 03:06 | 08:01 0841
117:00 117:56 1846 (2039 F2L2B 16 20h54(4) | 22:00 12148 16 20:04(4)]20:57 | 1917|1839 | 16:94 16:27
19| 08135 107:56 | 06:45 | D634 [ 05:39 20:38 (43 [ 05:17 1 05:40 20:48 {4 | 06:27 | 97:47 | 08:08 | 8B:02 g4l
[17:01  [17:58  [18:4B | 20:4D  j21:29 16 20:54 {4) | 22:0 12147 %65 20:04(4) | 20:55 | 1945 | 18:37 | 1642 | 16:27
20| 98:34 | 07:94 | 06:42 | o632  05:38 20:38 (4} | 0517 | 0541 20:48 (4) | 06:28 | 97:9 | 08:09 | GB:04 | 0842
117:03  |17:59  [18:49 | 20:42 2131 17 20:55(4) | 2201 |21:46 17 21:05(4) | 20:53 (1843 |IB:35 | 1641 [ 16:27
23 | 98:33 | 07:42 | G6:48 [ 06:30 | 05:37 20:3844) | 0517 | G542 26:48 (4) | 06:30 [ 97:20 | 08:1% | G8:06 03:43
| 17:05 | 18:01 | 18:51 | 20044 {21:32 17 205544} | 2xd | 21:45 17 2L:05¢4) | 20:51 [ 1948 | 18:33 [ 16:40. 16:28
22[08:32 | G740 06:38 | 06:28 05:35 70:37 {411 05118 | G534 20045 {4) [ 06:32  [07:22 | 0813 | CB:0B 08:43
CF17:06 [ 18:03 18:53 | 20146 21:34 168 20:55{4}§ 22:01 | 25:43 17 21:05(4) | 20:48 §19:38 | 1B:31 [ 16:3% 16:28
23p08:31 | G738 06:35 | 06:26 £5:24 20:38{4) | 05:18 | 95245 20:4544) [ 06:33 074 {0S:5 0809 0344
17:08 | 18:65 18:54 1 20:97 21:35 17 2355 {4) 1 22:01 | 2842 17 21:8544) | 20146 §19:36 | 18:28 116:38 16:29
24 003:30  [07:36  j06:33  J0824 [ 05:33 20:38 {4 | 05:18 | 05:46 20:43{4) | 06:35  |O7:25 J08:6 08 {0844
17:10 [ 18:07 i 18:56 | 20:49 | 21:37 17 255443122201 | 21:41 16 21:0544) | 26:44 119:33 {18:26 1€:37 116:25
25 § 08:29 | 67:34 | 06:31 106:22 | 95:32 20038 (411 0518 | 05:98 20049 (4) | 06:36 107:27 07:18 09:13 0844
i [ 18:09 18:58 i 2n51 21:38 17 20055{4) | 22:01 | 21:39 16 2i:05{4) | 2&:42 {19:31 17:24 16:36 16:38 -
261 08:27 [ o732 06:28 1 06:20 05:30 20:39 {4) | 05:19 | 95:49 0045 {4) | 06:38 | 0728 07:20 09:14 05:45 (
1713 118:10 19:0G i 252 21:3% 16 20:55(4) | 22:01 {21238 15 ZL:04{4) | 20:40 {19:2% 17:22 16:35 16:31
27 j08:26 fon2s 06:126 jos:18 05:29 239 () | 0519 | 05:51 20:50 {4) | 06:40 {07:30 a7:22 08:16  08:45
17:15 j18:12 19:01 {20:54 21:41 15 Wiss(4) | 2201 | 21:36 14 2604 {4} ] 20:38 §19:26 17:20 16:34 116:31
281 08:24 } o727 06:24  106:16 05:28 20:39 (4) | 05:20 | 05:52 20:50 {4) | 06:41 ] 0732 07:23 0217 ] 0345
17:17 j 18:14 19:03 120:56 21:42 15 2k54(4) | 2221 |-24:35 13 2:03{4) | 2435 11524 17:18 16:33 ] £6:32
2910823 ] ma FRE-D L] 05:27 20:90 (4) | 65:22 | 95:54 20:52 {4} | D6:43 107:34 | 97+25 08:19 ] 08:45
17:19 ] 25:05 120:57 21:43 13 253 (4) | 2201 | 21:33 10 2802 (4) | 20:33 11922 | 17:17 16:32 116233
20 §08:22 1 07:19 j06:12 | 05:26 20:42 (4] | 05:21 | 95:55 2054 (4} | 06:45 107:35 | 0727 08:20 ] 0845
1726 § 26:06 {2m:5% | 21:44 12 2m54{4) | 22:01 §21:32 & Z1:00{4))20:31 119:1% 17:15 16:3: i16:34
31108:20 i 9787 i | 05:25 20424 | | 95:57 { 86:46 | 07:29 1 08:46
17:22 { 20:08 i 21:4% 13 2539 {21:32 20:2% | 17:13 | 16:35
Potential sun hours | 259 | i 167 { 416 485 | 489 | 562 . 454 | 381 331 256 {1 244
Teta!, worst case | | ] 265 | 21 i 287 1 1
Sun reduction § 1 1 037 | .30 { 0.27 1 ]
Oper. time red. ] ] | 00 | 1.04 i 1.00 | |
Wind dir, red. ] i | 0.6% | 0,69 ] 0.69 | | | i 1
Total reduction | | | 028 | 0:21 | 0.18 1 | | i |
Total, real | | 1 | 67 | 4 i 53 | | | | |
Table layout: For each day in each month the following matrix apply
Day in month  Sun rise (hh:mm) First time {hh:mm) with Aickez  (WTG causing-flicker first time)

Sun set {hh;mm) Minutes with flicker Lask time {hh:mm) with flicker (WTG causing Aicker Jast time)
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Frigect; Descriptaias.

Inchamore 5 Turbine Wind Fam, Inchamore, Coolea, Co. Cork

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow receptor: Y - H25
sunshine probability S (Average daily sunshine hours) [VALENTIA OBS.]

Assumptions for shadow calculations

|January |Febtuary |March  |April
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10 | 0843

| 16:47

11 | 08:42

| 16:49

12 | 084t

[ 16:50

13 | 0841

{ 16:52

14 1-08:40

1-16:53

15 | 03:39

| 16:55

16 | 08:38

| 36:56

17 | 08:37

| 16:58

1B | 08:37

| 17:00

19 | 06:36

11701

20 | 0834

| 17:93

21| 08:33

| 17:05

22 ] 08:32

| 17:06

23108:31

| 17:08

24 | 0B:3g

[17:10

25§ 08:29

| 17:12

26| 08:27

| 17:13

27 | 08:26

| 17415

2B | 0B:25

| 1vh17

29 | 08:23

| 17:19

30| 08:22

£17:21

31 ] 0B:20

| 17:22

Potential sun hours | 258
Tokal, worst tase |
Sun reduction |
Cper. time red. |
Wind dir. red. |
Tate! reduction |
Tatal, real |
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lo7:19 | 07:08
118:21 | 20015
107:16 | 07:05
| 18:23 [ 20:17
| 07:14 | 07:03
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107:12 1 07:01
18:27 | 20:20
07:10 | 06:59
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07:07 | 06:56
18:30 20:24
07:05 06354
18:32 plilrl
07:03 06:52
18:34 20:27
a7:01 (6:50
18:35 2014
06:58 06147
18:37 20:30
06,56 06:45
18:39 20:32
06:54 06:43
118:41 | 20:34
| 05:52 | 06:41
| 1B:42 20:35
06:49 06:39
18:44 20:37
06:47 06:36
18:46 20:39
06:45 06:34
18:48 20:41
06:42 06:32
18:45 23142
06:40 06:36
18:51 20044
06:38 06:28
18:53 20:46
06:35 06:26
18:54 20:47
06:33 06:24
18:56 ] 20:49
06:31 1 b6:22
18:58 | 20:51
06:28 | 06:20
18:00 | 20:52
06:26 | 06:18
I 19:01 | 20:54
{6:24 | 06:16
19:03 | 20:56
07:21 | 06:14
29:05 | 20:57
07:19 | 06:12
20:06 | 20:59
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Table layout: For each day in each month the following matrix apply

Day inmonth  Sun ¢ise (Rh:mm}
Sun set {hi:mm}

Minutes with ficker

First ime (hh:mm) with flicker
Last time (hh:mm} with flicker

Jan Feb Mar Apr May Jun Jul

RkRrea usen

Jennings O'Donovan
Finisklin Business Park
1E-F91 RHH9 Sligo

4353719161416
gﬁmﬂg  abyrne@jodireland.com

10/03/2023 13:04/3.6.361

Aug Sep Oct Nov Dec

1,30 2.04 2.89 4.92 579 499 432 435 3.60 2,54 1.64 1.06

Operational time
N MNE ENE E ESE SSE S SSW W5W W WHNW NNW Sum

357 232 194 296 505 722 789 1,057 875 1,557 B47
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| SeptembepOctober jNovembed December

| 05:48
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| oe:50
| 20:24
| 06:51
| 20:22
| 06:53
| 20:20
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| 20:15
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Pragett: Descnpting:
Inchamore

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow receptor: Z - H26
Sunshine probability S {(Average daily sunshine hours) [VALENTIA OBS.}

Assumptions for shadow calculations

{January |February [March |April

10 | 08:43
| 16:47
11| 08:42
| 16:49
12| 08:41
| 16:50
13 | 08:43
| 16:52
14 1 08:40
] 16:53
15 §08:39
{16;55
16 ] 08:28
| 16:56
17 | 08:37
| 16:58
18 | 08:35

30| 08:22
31| 08:20

Potential sun hours | 259
Tetal, worst case
Sun reduction
Qper. time red, |
Wind dir. red. |
TFotal reduction |
Total, real |

| 07:30
18:12
07:27
18:14

278

07:25 [ 07:15
18:16 | 20:10
07:23 [07:12
18:18 | 20:12
07;21 | 97:10
18:19 | 26:13
07:19 | 97:08
18:21 ] 20:15

07:16 | 07:05
18:23 | 20:17
07:14 [ 07:03

18:25 | 20:18
G712 07:01
18:27 20:20
07:1c 06:59
18:28 20:22
a7:07 06:56
18:30 20:24
07:05 ] G654
18:32 | 20:25
07:03 06:52
18:34 20:27
07:01 06:50
18:35 | 20:2%
06:58 | 96:47
19:37 | 20:30
06:56 | 06:45
18:29 | 20:32
06:54 | 06:43
18:41 | 20:34
06:52 | 96:41
18:42 | 20:35
06:49 | 06:38
18:44 20:37
0647 {6:36
18:46 20:3%
06:45 06:34
18:48 20141
1642 06:32
18:49 20:42
06140 06:30
18:51 20:94
06:28 06:28
18:53 20146
06:35 | 06:26
18:54 | 20047
06:33 | 06:24
18:56 | 20:4%
06:31 | 06:22
18:58 | 20:51
06:28 | 06:26
19:00 | 20:52
06:26 | 06:18
19:01 | 20:54
06124 | 96:16
1%:03 | 20:56
07:21 | 06:14
20:05 | 20:57

07:19 | 96:12
20:06 | 20:5%
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Table fayout: For each day in each month the following matrix apply

Day in month

windPRQO 3.6 367 by EML Intornational A4S, Tel + 45 69 16 4B 50, www. orod-internalional com, support@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time {hh:mm) with flicker
Last time (hh:mm) with flicker

Jan Feb Mar Apr May Jun

Cperational time
N NNE ENE £ ESE SS5E S S5W WSW W WHNW NNW  Sum
357 232 194 296 505 722 799 1,057 875 1,557 B47 1,319 8,760
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Jennings O'Doncvan
Finisklin Business Park
IE-F91 RHHY Slige

+353719161416

abyrne / abyrne@jodireland.com
Calmudated:

10/03/2023 13:04/3.6.361

Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 579 4.99 4.32 4.35 3.60 2.54 1,64 106

| SeptemberOctober | Novembes December
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Fronaet, Denrpiphion: Licensed s
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
( Finisklin Business Park
) 1E-F91 RHH9 Sligo
+353719161416
abyrhe / abyrne@jodireland.com
Cataubated:

10/03/2023 13:04/3.6.361
SHADOW - Calendar

Calculation: Aliernative Scenario 3 Real Case Shadow receptor: AA - H27

= w calc . Sunshine probability S (Average daily sunshine hours) [VALENTIA OBS.] i
Assumptions for shado ulations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 5.79 4.99 4.32 435 3.60 2.54 1.64 1.06

Operational time
N NNE ENE E ESE SSE 5§ SSW WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 B47 1,319 760

|3anuary |February [March IApril | May {Juna Iy JAugust |Saptembet Joctober [fiovembe| Decombar
110846 | 0819 | 67:25 704021 ) 0704 L 06:1A o525 05 | 65:58  § D648 | 07:37 107:11
11636 114 P86 2 1726{2) 280 §21:01 4T |22 [22s 320026 19:17 [17:11
20845 osa7 §07:13 17:03:425 § 07212 {0608 U5:23 [ 95:22  jU5:5% | D619 | {07232
j16:37 17126 flee 21 a74{ilaoitd | faw 2148 | 22100 | 2327 20034 | 17:08
30845 | 08:S | 07:21 156442} 090 D606 (0523 (0523 | 06:01 06:51 | B7:34
|i6:38 | 728 [18:19 16 3723233013 |24 | 2149 fR200 [ 1S 20122 [ $7:07
4| 08:45 1 08:14 {or1g 17086 (2) | 67:08 ) DA { D522 | 05324 1 06:03 06:53 | o736
i 16:39 £17:30 (18:31 a6 172023 | 2015 §21:08 {21:50 | £1:59 i21:24 20:20 Pines
5:08:45  §08:12 | 07116 AT:DB {2} 407:05  jO6:02  [05:22 |04 B06d 86:54 109:38
P16:41 11731 j18:23 12 a7ae{2jioa7 | 2607 2055 |59 jam 2017 117:04
& 0845 | D&My | G714 1748 {27 ] 07:03 1 06:0a 05:21 {0525 | 066 [D6iSE | 07:40
| 1642 1733 | 18235 S RIS |w:e 2109 2058|2188 |20 f20:15 | 17:02
7 ] 16742 107:01  §05:58 8520|0516 | 06:07 ] 0G:5E joria
[0 |20:20 211 I3 2158 fz1:8 120013 1100
jo7:10 06:58 0557 0519 [O527 {0603 06:59 12442} ] G743
| 18:28 20:22 12 B4 F2LST | 20016 211 16 17:54{2) | 16:58
| o707 06:56 05:55 0549 | 05:28 | 06:30 07:01 17:42(2} | 07:45
1 18:30 20:22 04 jansa 257 (2105 2058 14 17:86{8) ] 16:57
{07:05 06:54 65:53 {659 (0529 0612 602 V39 42} § 0T
}18:32 20:25 236 12185 2nsE jani3 | 206 18 17:57{2)]116:55
167:03 06:52 05:52 | o5:8 {0530 ] 0614 07:04 17:38 {2} | 07:49
18:24 20:27 AT | 2156 2185 |2 20:04 20 17:58 {2} | 16:54
2 | a4 85:50 | 05:18 0531 | 06; 07:06 17:37 (2} | 07350
18:35 | 20:29 1:9 EHS? w5 Ly 20:01 22 17:5%{2) | 16:52
658 | 0647 05:48 1 05:18 #9:32 {06107 07,07 107 2y g2
18:57 12030 | 21120 21:57 i3 207 19:59 FI Y AT A BT
8556 | 0645 05:47 05:17 05233 | 068 | 0709 17:36 (2} | 07:54
18:39 20032 21:22 21:58 24352 2105 1S 23 1n59{2) | 16:49
| 06:54 17:59 {33 | 06:41 05:45 05:17 0534 | 06:20 07:11 17:35{1} | 07:56 08:38
118:41 9 18:03 (1) | 20534 2184 2159 51 bl 19:54 3 A7SeLE) 1618 145:26
06:51 : 054 J0547  [05:36  §06:22 G7:12 71354211 O7:57 08:39
1842 13 24125 |2159  j20:80 2101 19:52 23 17:58 {2} 16:46 1636
06:49 05:42 05:17 05:37  [96:23 o114 18244 (3] ] 08:04 17:35'(2} | 07:59 08:40
[URT I ) £ 2127 22:00 2149 | 2059 19:50 9 18E3{3) 1841 23 1758 (13| 165 16:26
0647 § 05041 517 05:36 | 06125 JONLS $8:42 (3) | 08:06 1362310801 [ORAL
18:45 4 121128 2300 218 0:57 15 190005 1839 2 IRST{) 1M A6IT
17213 {2) { 064§ | 0539 D507 05:39 U627 18:39 {3} | 0B:08 f | G841
4 (e X8 | 28830 22:00 2147 2155 2 1%:01{5){18:37 20 | 16:27
17:09 (2} | 86:42 05:38 05:17 05:41 0628 18:38 {3} | 08:09 | 8:42
12 ar21{2t| 184 2% 28 2:m 116 20:53 19:43 24 19:02{5)[ 1835 17 16:37
17:07 (2} | 06:9D : 05:36 05:17 0542 | 0630 o7:20 18:37{3) | 08113 03:43
16 17:23{2)[18:51 26 188 (5) | 24d 32 20l | 2145 20:51 4% 25 19025115833 15 11S3i) p16:40 16:28
17:06 {2) | 0638 17:51 (3 | 06:28 o535 {057 | 054 0631 12, 18:36 (3} 1 08:13 17:4042) § 03:00 08:43
15 17:5{2){18:53 25 18:36(5) 120146 |23 2201 21:42 20148 26 102 (51418:30 11 IPSLEEY | 1638 16:28
17:05 ¢2) } 06:35 17:52 {1} | 06:26 05:3 05:18 05:45 06:33 18:36 {3) | 08:15 D8we | 0244
21 172} 11854 24 A86(5} 2047 21:35 22201 @i 20046 19:36 26 19:02 {5} | 16:8 16:38 | 1629
17:04 {21 ] 06:33 17:52 (1) 1 06:25 05:31 o5:18 05:46 | 06:35 on25 18:35 {3} | 04516 pau1 | 08:44
2 (23 [ 1856 I3 1@5(5) ] 2048 137 wor | 2141 0:44 1933 36 yh01(5) | 1826 16:36 | 16:29
M [2) | 06:21 1H:53 (1) | 5622 0531 05:18 05:48 06:26 07:27 18:36 (3} | D7:18 08:83  § 0RdS
23 1FII(2)138:58 19 182(5) | 2051 #1:38. 1i201 21139 042 1931 M 1%00(5; {17224 16135 | 16:30
17:03(2) § 06128 17:55 (3} | 0620 | US:3D 059 05:49 06:38 %29 18:37 {3} | p7:20 0g:14 |05
23 W26 1900 10 1805 {3 {2052 | 21339 22:01 7138 40 (1929 21 1&58(5) | 1722 1635 | 1631
B ST (2] 0626 106:17  |05:29 05:19 05:50 oh:4t | 07:30 18:37 {3} | 07:82 0816 | 084S
4 23 (2| 19:01 jaosa i1 i 1:36 238 P26 15 1852{N | 1730 $6:34 163
(‘ 17:03(2) | 06124 106:15 | 05:28. 05:20 0%:52  |oedl 0NN 18:38 (3) | 0722 03117 10845
3 23 17:26{2} ] 19:03 20:56 | 2187 22:00 [21335 120035 194 12 1BS0(3) {1748 16:33 | 1632
LT 06:14 | 05:27 05:20 05:53 06:43 6733 18:42 (3} FO7:25 6a:12 | 0845
2005 257 | j2rm 133 W33 19:22 5 18473} §17:6 16:32 [ 16:33
wiem2 | 019 o612 | 056 05:21 0555 06:44 0135 07:27 0820 | 086
|irae | 20506 059 faLd4 2201 24 3 19:19 17:15 63 (161
31| 08:20 07:27 § 05:25 0556 06196 ¥ 07:2% | 0BG
| 17:22 20:08 §il:46 20:30 | 1743 | §16:35
Potential sun bours | 253 78 267 416 | 485 459 502 | 454 381 331 {26 | 244
Total, worst case | 186 in ] ! 251 282 1 |
Sun reduction | 8,21 G4 | | i 028 i 024 | {
Oper, time red, | 140 100 | | 1,06 | 1.00 |
Vind dir. red. | H D64 .66 { i | 0.66 | 0.64 H
Total reduction | i 043 .16 | i | 0.49 i 0.5 i
Tatal, real ] | 24 | 54 | | { | ap t a3 1

Tabie layout: For each day in each month the following matrix apply

. Day in month Sun rise {hh:mm) First time (hh:mm) with flicker  (WTG causing ficker first time)
(: Sun set (hhemm} Minutes with flicker  Lask time (hh:mm) with flicker  (WFG causing Ricker fast time)

TWintPRO TE 36T by EMD Tolsrmalional A5 ToF 4 4568 16748 56, Wi sma indrialivial Com  Sugpari@emah s e O R 2083 1T 3R windPRO




Froject: Drestreptitn:

Inchameore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

SHADOW - Calendar

Calculation; Alternative Scenario 3 Real Case Shadow receptor: AB - H28
Assumptions for shadow calculations

|January |February | March
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Sun reduction |
Gper. time red. |
Wind dir. red. |
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Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3 6.361 by EMD Intornational A'S. Tel. +45 69 16 48 50, wwwy emd-infernalional com. suppori@emd. dk

Sun rise’ (hh:mem)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with ficker
Last time {(hh:mm} with flicker

Sunshine probability S (Average daily sunshine hours) [VALENTIA OBS.]
] Jul Aug Sep Cct Nov Dec
1.30 2.04 2,89 4.52 579 499 4.32 4.35 3.60 2.54 1.64 1.06

Jan Feb Mar

Operational time
N NNE ENE E ESE SSE S S5W WSW W WNW NNW  Sum
357 232 194 296 505 722 799 1,057 875 1,557 B47 1,319 8,760

| July

| 05:22
| 22:01
| 05:22
22:00
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22:00
05:24
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05:25
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Apr May Jun

Licensed user:

Jennings O'Donovan
Finisklin Business Park
IE-F91 RHHS Sligo

+353719161416

abyme / abyrne@jodireland.com
Calrulated;

10/03/2023 13:04/3.6.361

| SeptembekOctober | Novembej December

[ 06:48
[ 20:27
| 06:50
| 20:24
| 06:51
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Freyact: Besanpuon: Ucessmad mer!
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings 0'Donovan
(f‘ Finisktin Business Park
, IE-F91 RHHY Shigo
+353719161416
abyrne [ abyrne@jodireland.com
Caltuksted:

10/03/2023 13:04/3.6.361
SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow recgpt?‘r: AC . };JIIZQ 5¢ i hine hours) [VALENTIA OBS.]
i i unshine probabifity S {Average daily sunshine hours .
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2,89 4.92 579 4.99 432 4.35 3.60 2.54 164 1,06

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
357 232 194 296 305 722 799 1,057 B75 1,557 B47 1,319 8,760

{January |Fekruary |March { April | Moy |lune jauly JAugust | September |October | Hovembef December

Ji0Bs  JOET jG72S 107:14 19:07 {3} | o610 | 0524 85:21 05:58 | 06AS | 07:37 LU PR Ry R e BT

}16:36 | 17:24 18:16 P81 14 19:21{3)] 21:98 | 28:47 2280 1129 120036 [19:47 19 842y | 1711 16:30

2} 08:45 | ©9:47 107:23 92:12 19:09 {3} | 06:08 | 05:23 45:22 % ] 0543 {07235 18:04 {23 | 0732 48:23

| 16:37 | 17:26 | 18:18 12 W 191943 | 102 21248 2200 | 20:24 § 19:15 0184 (2] | 17:09 16:30

30845 08:15 a7;21 17:33(2) | 0710 19:12 (3] | D&:BG 105:23 §05:23 | 06:51 | 4740 18:03 {2} { 07:34 08;25

H 8 1741(2) | 2042 3 1953 s | 21:49 j 22:00 | 20022 | 19:52 A 18242 1007 15:29

410845 §2:30{7; | 07:08 0614 | 05:22 | 05:24 | 06:53 | 07:42 18:02(2) | 07136 08:26

F 14 1744 {8 {2005 121:06 | 21:50 | 21:58 i 20:20 | 19110 22 1@:24(2) ] 1708 | 16229

5 0845 17:29 42} { 07.05 | 06:02 | @5:21 | 03:24 $ 0654 | 07:44 18:01{2) | 07:38 | 08:27

E 6 1AS {23 § 2007 2507 | 21:51 21:5% Fa0n7 f19:08 21 1843 | 1 | 16:28

6] D8HY 17:2712) 1 07:03 06:00 §O5:21 05:25 | 05:56 j 07es 18:02 (2} | 07240 jue9

B 18 1745 (2) | 20048 10 jumz 2158 | 2005 11%:05 20 1BREET [0 16:28

7 | 08344 P72 | 07 05:53 05:20 65:26 | 06:58 | 07:47 18:02 {2} ] 074} 0330

i W ¥R4AE (23] 20:20 21:11 2853 158 | 20:13 | 19:03 W BRI ITN 16:27

g8i 17:26 {2} | 06:58 05:57 Us:i% 057 | 46:59 | 07:4% 18:0342} | G7:43 ua:31

U 25 17.47{) F 20082 2112 21:54 21:57 } 20018 { 19:01 18 18:21{2) | iE:58 16:27

ERR K] 1725 {2} § 0656 05:55 05:19 05:28 jorm {0750 18:04 (2] | 07299 04132

R 1z 1nA7 () | 0k H 21154 2157 | 20: 1858 16 18:20{2) | 165 1627

10 | 08:43 1r25{1) | 0653 05;19 05:29 19:02 {3) | 07:52 16:05 (3} § 07147 0833

B A 3746(2 | 2028 1355 21156 10 134243 | 1856 12 18172} ] 16:5% 1626

11| 08:42 1135 (2) | 08:52 05:18 | 05:30 18:59 {3} | 67:54 18:09 (23 | 019 | 08:34

b 21 17:46(2) | 20:27 j21:56 | 2L:55 14 19:13{3) | iB:%4 4 19:13 (27 | 16:54 {16:26

12 17:26 421 {0549 jgs:8 | 05:21 18:58 {3} | 0755 07.50 j 0835

19 175§} | 29 [21:57 7154 16 19:14 (3} §18:52 52 11616

13 17:25 {2} | 0647 {05:18 05:32 18:57 (3) § 0057 u7:52  j o636

19 174402} | 20:30 i1:57 2053 18 1915 {3 | 18:50 {16:51 | 16:26

14 1727 (2) | 0G4S 05:17 05:33 18:56 {3) | 07:5% | 67:54 | 08:37

15 17:42{2) | 20:32 21:58 2152 18 19:14(3) | 18:48 16:49 16:26

15 17325 (2) | 06543 0587 05:34 18:56 (3} | 08:01 07:56 03:38

12 1mA1{2) L 2hM Fi M FaE3) B 19:14 (3} ]18:45 16:43 16:26

16 17:31 {2} § 0641 05:17 [45:36 3B:55 {3} | 08202 ons7 03:39

5 1726 {2} 1 20:35 21:59 § 2550 1B 19:13{3})] 18143 16355 1636

17 £6:18 a5:17 $5:37 10:56 {3} | D234 94:59 08:40

W37 22:0¢ 2443 17 1913 {3) 1841 116:45 16:26

18 06:36 05:17 05:38 18:56 {3) | 0596 i H3 ) | 03:41

20:39 W00 148 16 19:12{37 ] 18:29 16:44 | 16:27

19 06:34 05:17 05:39 18:57 (3} | 98:08 08:03 | 08:41

200 22:00 21:47 1 19:10 {3} | 1837 15:42 {16037

20 06.32 05:17 0541 18:58 (3) { 08:09 0804 i CB:42

1042 2:m 2146 10 19:08 {3} F1R:38 161 16:27

21 06:30 457 115142 o815 08:06 G543

Hraa 22:01 21245 18:31 16:40 16:78

1 : 05:28 05:17 05:43 085313 08:08 08:43

18:03 18:53 . 2046 2270 21:43 18:36 | 16:29 | 16:28

23 Q7:38 06:35 18:12{3) | 06:26 05:38 85:45 08:1% | 05:09 i 09:44

18:05 ] 18:54 9 1B:21{3) | 2047 22:01 2142 | 18328 | 16:38 16:29

Fil | 07:36 106:32 18:31013) | 06224 0518 9546 | 6a:16 | oa:11 03:44

| 18:07 18:56 13 1823 (3) { 2049 20 HES R | 1826 16:36 1629

5 a7:34 nH:31 18:08 {3) | 06:22 05318 i 05:48 07:18 06:13 08244

15:08 18:58 15 18:23 (3} § 2051 20 12039 17:24 16:35 15230

26 0732 0628 18:07 (3} § 06:20 05:19 | D5:49 -] 720 D4:14 03:45

15115 i9:00 17 18:24(3) 120:52 22 ] 21:38 17:22 16:34 | 16:21

2?7 0719 36:26 18:07 {2}  28:17 | B5:19 0550 07:22 08:16 | 08:45

i 1812 19:04 16 18:25(3) | U4 priii) 21:36 | 17:2¢ j16:34 {16231

f 28 02:27 D6:24 18:06 (3) | 06:15 028 05:52 18:10 (23 1 07:23 |-oa:7 fogs

& | 18:14 19:03 186 18:24{3} | 2G:56 2xm 21:3% 2035 11 182123 817018 14233 116312

2% | B7:2) 19:06 (3} | 06:14 05:20 05153 06:43 18:08 (2} 4 0725 0g:19 ] B8:45

2004 18 1924 {3} | 20:57 §22:01 2133 10:33 15 13232311718 16:32 | 16:23

k1] i 0119 1306 {3} | DEAZ 0521 § 0555 06:44 19106 (2} 1IN3T 8320 | 0846

1rn 20:96 §8 0 10024{3} ] 2089 pritll 121:32 FUINS) 17 B3 {2j 11795 j16:31 | £6:34

31 | 08:20 | 077 19:06 {3} 6550 06:46 07:29 i | D846

17:22 ] | 20:08 16 19:2243) 30 0:29 | 17:13 i | 16:35

Patential sun hédurs | 25% | 278 67 416 499 502 454 | 38t | 331 266 i 244

Total, worst case | T4 7 1 i #31 | 194 H
5un reduction 624 0,35 1 0.28 g §
Oper, ime red. 1.00 1,00 | i 1.00 W,»f'r‘gg”“ NI e
viind di, red. 665 6.67 I ; 0.67 AT DEV HUP&@L\J\
Fola reducton 1 0.6 i 024 | i 0,19 ol 2 S L PE AT
Tonal, seal I 60 H 6 ! | I L » i [
/

S a3 646 )

Eapy CouNTY COUREH:

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hfi:mm) First Yime {hh:mm} with flicker  (WTG causing flicker first time)
£ Sun set {hh:mm) Minutes with flicker Last time (hh:mm) with flicker  {WTG causing flicker last time}
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Pronect: Desorpbon: . Leerged usan

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park f
IE-F91 RHHS Sligo
+353719161416
abyrme / abyrne@jodiretand.com
Calculates:

10/03/2023 13:04/3.6.361

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow receptor: AD - H30

3 i Sunshine probahility S (Average daily sunshine hours) [VALENTIA OBS.]
Assumptions for shadow calculations Jn Feb Mar RApr May Jun Tul Aug Sep Oct Nov Dec

1,30 2.04 2.89 4,92 5.79 4.99 4.32 4.35 3.60 2.04 1.64 1.06

Operational time
N NNE ENE E ESE SSE S SS5W WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,315 8,760

|January |February |March |April | May flune [July |August | SeptembdOctober [NovembefPecember

1] 08:46 | G8:19 [ 67:25 j07:15 | 06:19 | 05:24 | 05:22 i 05:58 | 06:48 [ 07:37 | 07:31 | 68:22
| 16:36 [17:24 [ 18:16 i20:10 | 21:01 | 21:47 | 22:01 [21:2% | 20:27 | 19:17 | 17:11 | 16:31
20845 | 0817|0723 J07:12 [ 06:08 | 05:24 0522 FO6:00 [ 0649 | 07:3% | D7:32 | 0B:23
|16:37  |17:26 | 18:18  [20;12  [21:02 | 2148 |22:00 [ 20137 2024 [ 1915 | §7:09 | 16:30
310845 0815  |07:21  [O%10 | 0:06 | 0523 | 06523  [06:01 | 0651 | 07:40 | 07:34 08:24
116:38 | 17:28 | 18:19 [20:13 | 21:04 | 21:49 | 22:00 | 21;25 20:22 | 19:12 | 17:07 £6:29
4§{08:45 10814 19719 | 07:08 | 06:04 05:22 [ 05:24 | 06:03 06:53 | 07:42 07:36 08:26
116:40  |17:30 18:21 | 26:15 | 21:06 2150 [ 29:59 | 21:24 20:20 | 19:19 17:05 16:29
510845  |08:2 07116 | 07:05 | G6:02 05:2F | 05:24 | 06:04 06:54 | 07:44 07:38 08:27
F16:41  j17:32 18:23 | 2k17 | 21:07 251 |21:59 | 2122 20:17  |'19:08 17:04 16:28
60844 [08:30 [07:44 | 07:03 | 06:00 05:21 | 05:25 | 06:06 06:56 | 07:45 £7:40 08:28 (f
|16:42  [17:33 | 18:25 | 20:18  }21:09 21552 | 21:58 | 21:20 20015 | 1906 17:02 16:28 :
7|08:44 | 08:09 [07:12 07:01 05:59 05:20 95126 | 06:07 06:58 | 07:47 07:41 08:30
| 16:43 | 17:35 18:27 20:20 21:11 21:53 21:58 | 21:18 20013 | 19%:03 17:00 16:27
8]08:44 | 08:07 47:10 06:59 05:57 95:20 05:27 | 06:08 06:59 | 67:49 07:43 08:31
| 16:45 | 17:37 18:28 20:22 21:12 21:54 2557 | 2116 011 |19 16:59 16:27
9]08:43 | 08:05 07:07 06:56 05:55 05:1% 05:28 | 0811 07:0F | 07:50, 07:45 08:32
| 16:46 | 17:39 18:30 20:23 21:14 21:54 21:56 | 21015 2008 | 18:59 16:57 [ 16:27
10 | 08:43 | 08:03 | 07:05 {6:54 | 05:53 105:19 05:29 | 06:12 | 0%:02 | 07:52 | 07:47 [ 08:33
| 36:47 | 17:41 32 20:25 | 2i:16 121:85 21:56 | 21:13 | 20:06 | 18:57 ] 16:55 [ 16:26
11 | 0B:42 | 08:02 07:03 06:52 05:52 ] 05:18 05:30 | 06:14 | 07:04 | G7:54 | 07:99 | 08:34
| 16:45 }17:43 18:34 20:27 21:17 121:56 21:5% | 21:11 | 20:04 | 18:54 ] 16:54 | 16:26
12 | 08:41 | 08:00 j 47:01 06:50 05:50 j05:18 05:31 | 0&6:15 | 07:06 | 07:55 {07:50 | 08:35
| 16:50 | 17:45 | 18:35 | 20:29 | 21:19 §21:57 | 21:54 | 21:09 | 20001 ] 18:52 { 16:52 | 16:26
13 | G3:41 | G7:58 | 06:58 196:47 | 05:48 | 05:58 | 05:32 | 06217 | 67:07 | 07:57 ip7:52 | 0B:36
| 16:52 | 17:46 [18:37 120:30 ] 21;20 [ 21:57 | 21:53 12107 119:59 ] 18:50 ijl16:51 | 16:2¢6
14 | 08:40 | 07:56 | 06:56 {06:45 | 05:47 | 05:17 | 05:33 106:19 | 07:09 107:59 107:54 | BH:37
| 16:53 | 17:48 | 18:39 120:32 ]21:22 [21:58 | 21:52 j21.0% ] 19:57 ]18:48 i 16:49 | 16:26
15]08:39  [67:54  [06:54 0643 10545 [DS:47 | 0535 {e6:26 {0711 (08B0 jo7s6 | 0B:38
|16:55  |17;50  [18:41  ]20:3¢  21:23 12158 | 21:51  ]21:03  ]19:54 1845 116148 | 16:26
16| 08:38 | 0752 [C&:51 J0&41 | 0544 J0S:I7 0536 | 06:22 | 0712 | 08:02 {0757 | 08:39
|16:56 | 17:52  {18:42  ]20:35 | 2125 j21:59 | 21550 2401 | 19552 | 18:43 (1646 | 16:26
17 | 08:37 | 07:50  }06:4% | 06:39 | 05:42  §05:7 | 05:37 | 06:23 | 07:14 | 08:04 | O7:59 | 08:4D
| 16:58 | 17:54 18:44 | 20:37 2127 121:59 | 21:40 | 2359 | 1950|1841 | 1645 | 16:27
18 | 08:36 | 07:48 06:147 | 06:36 (0541 10537 | 05:38 | 0&:25 | 0715 08106 | 001 [ 08:41
| 17:0¢  |.17:56 18:46 [20:39 (2128|2200 [21:48 | 20:57 | 1947|1839 | 1644 | 16:27
19f08:35 | 07:46 06:45 | 06:34  [05:3%9  |05:7  [05:40 | 0&:27  [O0717 [ 08:08 | 08:03  jos:4l
|17:00 }t7:58 18:48 [ 20:41 2129|2200 j21:47 | 255 1945 |18:37 | 1642 | 16:27
20)08:3¢ | 0744 06:42  |06:32  JOS:3B |05:17 [0S:4% [ 06:28  j97:19 [ O0B:09  |98:04 9842
}17:03 } 17:59 18:49 | 20:42 [21:31 | 22:01 | 21:46 | 26:53 [ 19:43 | 18:35 [ 16:41 I 16:27
2k 1 08:33 | 07:42 06:40 | 66230 [ a5:37 | 05:17 | 05:42 | 06:30 [07:20 | 08:11 | 08:08 108:43
| 17:05 | 18:61 18:51 | 20:44 [ 21:32 | 22:01 | 21:45 | 20:51 [ 19:40 } 18:33 | 16:40 f16:28 -
22]08:32  [0740. | 06:38  [06:28  [0S35 0518  [05¢44  |[06:32 [07:22  [08:33 [ 08:08  {08:43 {
| 12:06 | 18:63 18:53 |.20:46 F21:34 | 2z:01 f21:43 | 20:48 | 19:38 f18:31 | 16:39 j16:28
231 08:31 | 07:38 | 06:35 | 06:26 [95:34 | 95:18 } 05:45 | 06:33 [07:24 | 08:15 | 08:09 108:44
{17:08  |18:05 | 18:54  [20:47  p2135 | 2%00 [21:42 [20:46  [19:36  [18:28  [16:38 §16:29
24 ] 08:30 1 07:36 | 06:33 [ 66324 19532 | 05:18 ] 05:46 1 06:35 1407:25 j08:36 1 08:11 {08:44
| 17:10 | 18:07 | 18:56 [ 20:49 [21:37 | 22:01 [ 21:45 | 2044 [ 19:33 118:26 | 16:37 i 16:29
25]08:29 107:34 | 06:31 | 06:22 [ 05:32 | 95:18 ] 05:48 | 06:36 197:27 } 07:18 [ 08:13 198:44
117:12 1809  |18:58  [20:51 j21:38 22001 | 21:39  j20:42  [19:31 | 17:24 16:36  §16:30
26108:27 10732 0628 j06:20 JOS:30 | 05019 §05:49  }06:38 {07129 | 07:20 08:14  ]08:45
117:13 | 38:10  [1%:00  J20:52 J21:3% | 2201 J21:38 0 j2:40 0 119129 (iR 16:35 {16331
27|08:26 |07:29 | 06:26  [06:8  JO5:29  |05:9  |05:51 | 064D  {67:30 | 07:22 08:16 {98145
| 17:15 18:12 | 19:01 20:54 12141 2201 121336 j20:38 {19126 | 17:20 16:34 {16331
28| D8:24 07:27 | 06:24 06:16 | 0528 | 05:20  j0S:52 | 0641 (o732 |07 08:17 ] 08:45
117:17 18:14 | 19:03 20:56 2142|2201 J21:35 0 j2:35 (19124 | 17118 16:33 | 16132
29 | 08:23 | 67:21 06:t4 05127 | 0%:20  §05:54 | 0643 (6734 | 07:25 08:19 | 08:45
| 17:19 | 26:05 20:57 2143 | 2z:01 f21:33 0 2833 |19z |1m7 16:32 | 16:33
30 | 08:22 | 67:19 06:32  }05:26  |0::21 {0555 [ 06145 | 0735 | 0727 08:20 | 0845
| 17:20 | 20:06 20:59  ]21:44 [2z:01 2132 j20:31 0 |19:19 | 175 16:31 | 16:34
31| 08:20 | 07:17 i G5:25 | 105:57 | 06:46 | | 07:29 | | 08:46
| 17:22 | 26:08 ] 21:45 i 21:30 | 20:29 | | 14:13 i | 16:35
Potential sun hours | 25% 228 | 367 416 { 485 [ 499 1 502 | 454 | 381 | 331 | 268 | 244
Total, worst case | | ] { i i | | 1 |
Sun reductian | | | | i | | | | |
Oper. time red. | | | ] i | i | | | ] |
Vind dir, red. | | | | | i i | | | | |
Total reductian | | [ | | | | | | | | |
Total, real | | | | | I H | | | ] |
Table layout: For each day in each month the folflowing matrix apply
Day in month  Sun rise {hh:mm) First time (hh:mm) with flicker {WTG causing flicker first time)

Sun set (hh:mm] Minutes with flicker  Last time (hh:mm} with flicker  (WTG causing flicker Fast time}
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(2505 4 Descripteon: Licensed user:
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork e Jennings Q'Donovan
C‘- e DEVELOPRENT 2 Finisklin Business Park
: TR IE-F91 RHHY Sligo
V +353719161416
abyrne / abyre@jodireland.com
Calzulated:

( 6 JUN 263 B 4O oz ioyssse
SHADOW - Calendar \

Calculation: Alternative Scenario 3 Real Case Shadowreceptor: AE - H31 i

: i e prehahii age daily sunshine hours) [VALENTIA OBS.}
Assumptions for shadow calculations Jan S hor May Jun Jul Aug Sep Oct Nov Dec
1,30 2.04 2.89 492 579 499 432 435 3.60 2.54 1.64 1.06

Operational time
N NNE ENE £ ESE S5E S S5W WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1557 B47 1,319 8,760

|January |[February |March |Apsil | May |June | Juty | August  §SeptembeOctober INovemWDecember

110846 | 08:19 07:25  JO07:45 | 06:10  {05:24  [05:22 | 0558 [06:48 07:37 07:31 08:22

| 16:36 117:24 18:16 | 20:10 [21:01 | 21:47 | 22:01 | 21:29 2027 19:17 17:11 16:31

2| 08:45 08:17 0r:23 10712 [ 06:G8 | 05:24 | 05:22 | 06:00 06:49 07:39 07:32 08:23

| 16:37 | 17:26 | 18:18 | 20012 {2102 | 21:48 | 22:00 21:27 20124 15:15 17:09 j 16:3D

3| ogas | o8:15 F07:21 | 07:10 | 66:06 | 0523 | 05:23 06101 [H) 0740 07:34 108:24

| 16:38 | 17:28 §18:19 | 20:13 | 21:04 ]21:49 | 22:C0 21:25 20:22 19112 1707 | 16:29

4 | 08:45 | 08:14 07:19 | 67:08 | 06:04 | 05:22 [ 05:24 06:03 06:53 0742 07:36 | 68:26

| 16:40 | 17:30 18:21 § 20:15 | 21:06 | 21:50 {21:5% [21:24 20:20 19:10 17:05 16:29

5[ 0B:45 | 08:12 07:16 | 0:05 | v6:02 [05:21 ]05:24 {0604 06:54 07:44 07:38 0B:2}

| 165141 | 17:32 18:23 | 20:17 | 21:07 | 21:51 |21:59  ]21:22 20:17 19:G8 17:04 16:28

6] 08:44 | 08:11 07:14 | 07:03 | 06:00 } 05:21 05:25 | 06:06 [ 06:56 §7:45 37:40 08:28

| 16:42 117:33 18:25 }20:18 | 21:09 121:52 21:58 21:20 120:15 | 19:06 117:02 16:28

7| 08:44 1 08:0% | 67:12 {07:01 [ 05:59 | 05:20 05:26° 06:07 | 06:58 | 07:47 | 67:41 08:30

| 16:43 | 37:35 | 18:27 ] 20:20 {21:11 | 21:53 21158 21:18 | 20:13 | 16:03 { 17:00 16:27

B | 0B:44 | 08:G7 | Q7:10 | 06:59 {05:57 | 05:20 05:27 06:09 06:59 | 07:49 | 07:43 j08:31

| 16:45 | 17:37 | 1B:2B | 20:22 121:32 | 21:54 21:57 21:16 20111 | 19:0% | 16:59 116:27

9] 08:43 | 08:05 107:97 | G6:56 | 05:55 | 05:19 05:28 06:11 07:01 § 07:50 | 07:45 | 08:32

16146 17:39 118:30 2123 | 21:14 | 28:54 21:56 2118 20:08 18:59 | 16:57 | 16:27

10 [ 98:43 08:03 | G7:05 | 06:54 | 05:53 | 05:i19 05:25 06:12 07:02 0752 0147 | 08:33

16:47 17141 | 18:32 | 20:25 |121:16 | 21155 21356 21:13 20106 18:57 16:55 | 16:26

11 ] C8:42 08:02 | 07:03 | 06:52 | 05:52 ] 95:18 | 05:30 06:14 onos G7:54 8749 | 08:34

15:49 17:43 j18:34 | 20:27 | 21:17 121:56 | 21:55 21:11 20:04 18:54 | 16:54 | 16:26

12 | 0B:41 [ul:HYi] | 0701 | 06:50 | 05:50 | 05::8 | 0531 | 06:15 G706 07:55 B7:50 0B:35

| 16:50 17:45 | 18:35 | 20:29 1 21:19 | 21:57 | 21:54 | 21:09 20:01 18:52 15:52 16:26

13 [ 0B:43 07:58 | 06:58 | 06:47 j 05:48 | 05:18 05:32 06:17 07:07 07:57 07:52 08:36

16:52 17:46 | 18:37 120:30 121:20 | 21:57 21:53 21:07 19:59 18:50 15:51 16:26

14 | 08:40 07:56 | 06:56 1 96:45 {0547 | 05:18 05:33 06:19 07:09 07:59 | 07:54 1 08:37

16:53 17:48 | 18:39 20:32 | 21:22 | 21:58 21:52 21:05 1457 18:48 | 16:49 | 16:26

15 | 0B:39 | D7:54 1 06:54 66:43 | 05:45 | 05:17 05:35 06:20 | 07:11 F0B:01 | 07:56 08:38

| 16:55 | 17:50 18:41 20:34 | 21:23 | 21:5% 21151 21:03 | 18:54 i 18:45 | 16:48 16:26

16 [ 98:38 Q7:52 £6:51 06:41 | 05:494 ‘| D517 | £5:36 16:22 | 07:12 a:02 07:57 08:39

I 16:58 17:52 18:42 20135 | 21:25 | 21:59 | 2150 | 28:01 | 19:52 18:43 16:46 16:26

17 §08:37 07.50 06:49 06:39 | 05:42 [ 05117 | 05:37 | 06:23 [ 07:14 08:04 07:59 08:40

] 16:58 17:54 18:44 | 20:37 | 21:27 121:59 | 21:49 | 20:59 } 19:50 18:41 16:45 16:27

18 | 08:36 07:48 06i47 06:36 | 05:41 105:17 1 05:38 | 06:25 07:15 0B8:06 08:01 08:41

17:00 17156 18:46 20:3% | 21:28 | 22:00 | 21:48 [ 20:57 15:47 18:3% 15:44 16:27

19 [ 08:35 07:46 06:45 06:34 § 05:39 | 05i17 | 05:40 | 06:27 07117 08:08 08:03 08:41

17:01 17:58 | 18:48 | 20141 [ 21:29 | 22:08 | 23:47 | 20:55 19:45 18:37 16:42 16:27

2G | D8:34 0744 | 06:42 1 06:32 105:38 | 05:17 | 05:41 | D6:28 07:19 08:09 o804 0842

17:03 17:59 | 18:49 | 20:42 | 21:31 | 22:01 | 21:46 | 20:53 19:43 18:35 16:41 16:27

21| 08:33 07:42 06:40 | 96:30 | 65:37 1 05:17 [05:42 | 06:30 07:20 08:11 08:06 G8:43

i 17:05 18:01 1B:5i 20:44 | 21:32 1 22:01 [ 21:45 } 20:51 119:40 18:33 16:40 16:28

é 22| 98:32 07:40 06:38 06:28 | 05;3% | 05218 {05144 106:32 o722 08:13 08:08 08:43

17:05 18:03 18:53 20:46 | 21:34 | 22:01 | 21:43 {20:48 1038 18131 16:39 15328

23 [ 08:31 §7:38 06:35 | 06:26 | 05:34 | 05:18 | B5:45 1 06:33 07:24 08:15 08:09 08:44

17:08 18:05 | 18:54 } 20:47 | 21:35 [22:01 21:42 | 20:46 19:36 18:29 16:38 | 16:2%

241 6836 07:36 | 06:33 | 06:24 ] 05:33 | 05:18 05:46 | 06:35 0725 G8:18 08:11 | 0B:44

17:10 i 18:07 | 18:56 | 20:49 | 21:37 122:01 21:41 | 20:44 19:33 | 18:26 | 16:37 | 16:28

25 | 08:29 {07:34 | 06331 | 06:22 | 05:32 1105:18 05:48 | 06:36 Qn27 | 07:18 | 08:13 | 0B:44

1712 18:09 j18:58 | 20:51 | 23:38 | 22:01 21:39 | 20:42 19:31 117:24 | 16:36 | 16:30

26 | 0027 07:32 | 06:28 | 06:20 [ 95:30 | 05:19 05:49 | 06:38 67129 07:20 | 08:14 | 98:45

17:13 18:10 | 15:00 252 121:3% | 22:01 21:38 | 20:40 19:29 17:22 | 16:35 i16:31

27 ) 08:26 07:29 | 06:26 {06:18 i 05:29 | 05:19 05:51 | 0640 07:30 07:22 | 0B:16 108:45

17:15 | 18:12 | 19:0% | 20:54 | 21:41 | 22:01 21:36 | 20:38 | 19:26 | 17:20 | 16:34 | 16:31

28] 08:25 | 07:27 | 06:24 06:16 | 05:28 | 05:20 05152 § 06:41 | 07:32 §O723 | 0B:17 | 08:45

117:17 | 1B:14 i 19:03 20:56 | 21342 | 22:01 21:35 {20:35 | 19:24 117:18 | 16:33 | 16:32

29 [ 08:23 §07:21 06:14 | 05:27 | 05:20 05:54 106:43 | 07:34 07:25 | 0B:19 | 08:45

§17:19 § 20:95 20:57 | 21:43 | 22:01 21:33 | 20:33 19:22 17117 l16:32 | 16:33

30 08:22 jern19 06:12 | 05:26 | 05:21 | 05:55 | 06:45 07:35 07:27 §08:20 | 08:45

| 17:21 | 20:06 20:59 | 21:44 F22:01 12132 | 20:31 19:19 17:15 ]16:31 ] 16:34

3t | o820 | G7:17 | 65:25 i | 0557 | 06:46 07:29 | | 0B:46

| 17:22 | 20:08 | |'28:4% i 21:30 | 20:29 17:13 | | 16:35

Potential sun hours | 259 278 | 367 | 416 | 48% ] 499 502 | 454 381 331 | %66 | 244
Total, worst case | | | l 1 | { | |
Sun reduction | | | I | | 1 | | ]
Oper. time red. | | | i | | | | | |
Wind dir, red, | | | H | | | i | ]
Total reduction | | | i | | | | ] |
Total, real | | | | | } | | | | |

Table layout; For each day in each month the following matrix apply
Day in month Sun rise (hh:mm} First time {hh:mm} with flicker  (WTG causing fiicker first time)
{ Sun set {hh:mm) Minutes with flicker  Last time (hhimm) with fiicker  (WTG causing flicker [ast time)
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Frijert:
Inchamore

SHADOW - Calendar

Desmplan:

5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

Calculation: Alternative Scenario 3 Real Case Shadow receptor: AF - H32
Assumptions for shadow calculations

1

2

‘3

4

5

6

7

8

9

10

11

12

13

14

5

i6

17

18

19

20

21

22

23

24

P13

26

27

28

29

3¢

31

Potential sun hours
Total, worst case
Sun reduction
Oper. time red.
Wind dir. red.

Tetal reduction
Total, reat

|January |February [ March

| 68:46 | 08:19
| 16:36 | 17:24
| b8:46 | 08:17
| 16:38 [ 17:26
| 08:45 | 08:16
| 16:39 | 17:28
98;45 | 08:14
16:40 | 17:30
08:45 j0B:12
[16:41 | 17:32
[68:45 ] 08I
[ 16:42 f17:34
08:44 08:09
16:43 17:35
08:44 08:07
16:45 17:37
08:43 08:05
165:46 17:38
| 08:43 | 08:04
{ 16:48 17:41
08:42 08:02
16:49 17143
08:42 08:00
|- 16:50 | $7:45
| G4l | 07:58
| 16:52 | 17:47
| 08:40 | 67:56
| 16:53 | 17:48
| 08:39 | 67:54
| 16:55 | 17:50
| 08:38 | 07:52
| 16:57 | 17:52
| 6B:38 | D7:50
| 16:58 17:54
| 08:37 07:48
| £7:00 17:56
| 0B:36 07:46
| 37:01 17:58

| 08:35 07:44
| 17:03 1800
| 08:33 07:42
| 17:05 18:01
| 08:32 07140
} 17:06 18:03
| 08:31 | 07:38
| 17:08 | 18:05
| 08:33 | 07:36
| 17:19 | 18:07
108:29 | 07:34
j17:12 | 18:09
| 08:27 | 07:32
117:13 1811
| 08:26 | 07:30
| 17:15 | 18:12
|0B:25 | 07:27
[17:17 | 1824
jos:23 |
J1zs |
jog:z2 |
117221 |
jogzg |
J17:22 |
| 259 | 278

|

|

|

|

|

| 07:25
] 18:16

tApnril

6154

[—=R NN
SEEE
[FVRE TV
NTO N

0:58

1May

[ 06:10
| 21:61
| 65:08
| 21:03
| 06:06
]21:04
{906:04
21:06
06:02
21:08
06:01
2i:09
05:59
2111
05:57
21:13
05:55
21:14
| 05:53

jJune

1:58

2:01

o
—_ 0

5:19
2:01
5:20
2:61
5:20
2:01
5:21
2:61

Tabla layout: For each day in each month the following matrix apply

Day in month

Sui rise {hh:mm)
Sun set'(hh:mm)

Minutes with flicker.

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

Sunshine probability S (Average daily sunshine hours) [VALENTIA OBS.]

Jan Feb Mar Apr May Jun

Operational time-
N NNE ENME E ESE SSE 5 SSW WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

|July
5:22

ONONONG
NoNONS
AORSNR

ﬁ__?E——____—

| August

| 05:58
[ 21:29
[ 06:00
|'21:27
| 96:01
| 21:25
| 06:03
| 21:24
| 06:04
| 21:22
06:06
21:20
06:08
21:18
06:09
21:17
06:11
21:15
06:12
21:13
06:14

06:16
] 21:0%
06:17

pamsdaNgd
[ = = [=N " X=1

windPRO 3.6 361 by EMD International A'S, Tel. » 4569 16 48 58, www. omd internalional.corn, supporl@emd.dk

21:11

| SeptembefOctober | Novembet December

| 06:48
| 20:27
| 06:50
| 20:24
| 06:51
| 20:22
| 06:53
1 20:20
1 06:54
| 20:18
] 06:56
} 20:15
06:58
20:13
06:59
20:11
07:01
20:08
07:03
20:06
07:04
20:04
07:06
| 20:01
07 07

S
ot
~NB

7l1
9:54
7:42
9:52
7:14
9:50
7:16
0:47
7:17
9:45
7:19
9:43
7121
9:40
722

b O bk LT3 bk £

e I B =3
Lo B D
t“m-ﬁm

OGOHQHDHQHOHOHQHO
ol
[

|
|
i
|
]
|
|
]
|
|
|
|
|
|
|
|
|
|
|
I
|
|
I
[
[72?
|

| 07:29

| 67:37
| 19:17
| 67:39
| 19:15
| 07:40
| 18:13
| 07:42
| 19:10
07:54
19:08
07:45
19:06
07:47
19:03
07149
1901
07:50
18:59
| §7:52
18:57
07:54
18:54
07:56
18:52
07:57
18:50
07:59
18:48
08:01
18:46
| 08:02
| 18:43
|

08:04
18:41
08:06
18:39
08:08
18:37
DE:09
18:35
08:11
18:33
08:13

" Licensed user:

Jennings O'Donovan
Finisklin Business Park

1E-F91 RHHS Sligo
+353719161416

abyrne / abyrne@jodireland.com
Calculated:

10/03/2023 13:04/3.6.361

Jul Aug Sep Oct Nov Dec
1,30 2.04 2.89 492 579 499 432 435 3.60 2,54 1.64 1.06

| 97:31
117:11
| 07:33
| 17:0%
07:34
i 17:07
07:35
17:06
07:38
17:04
07:40
17:02
07:42
1700
07:43
16:59
07:45
| 16:57
| 07:47
| 16:55
| 07:49

6:52
7:52

L
S
BEE

14
kN
o

7:58
6:46

6:44
8:03

4
[=3
&

6:40
8:08

OI—‘GI—-OHOHDHEI—@HQH@*—‘QH
5]
=]

| 16:35
| D8:t6

{WTG causing flicker first time)
{WTG causing ficker last time)

8:33

[l — L

2588
ATV TS )
E= = T N

6:26
8:37

@9
[N]
&

6:26
8:39

RO Eono s as om o
i
=

10/03/2023 14:02 f 37

Qoq
IRES)
feR =

windPRO




Froject: Desenytiony: Lrpnmed usen
Inchamore 9 Turbine Wind Farm, Inchamore, Coolea, Co, Cork &»GF’M&; T 5&“‘“‘ Jennings 0'Donovan
L Finisklin Business Park
i 1E-F91 RHHY Sligo
+353719161416

£
7 6 JEU’N 2; 23 6 E& 6 ?ﬂ;{&? / abyrne@jodireland.com

10/03/2023 13:04/3.6.361
SHADOW - Calendar .

Calcufation: Alternative Scenario 3 Real Case Shadow r e rrt dai hine hours) [VALENTIA
i w calculations unshiné probabllity S {Average daily sunshine hours 0BS.}
Assumptions for shado a Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.80 4,92 579 499 432 435 3.60 2.54 1.64 1L.06

Operational time
N NNE ENE E ESE SSE S SS5W WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 B47 1,319 §,760

{lJanuary |February |March [Apri) | May {Jupe [3uly |August | September | October | Noveinhet December
1} 08:46 08119 67525 | 0Fd VAR {3} | 0640 §O5:24 [0S 16558 | O64B | 677 18:02 2} {0731 {0822
116:36 17:24 18756 [20:000 16 %263} | 2091 §217 (2208 j2L2% | 20i26 | 1357 36 1832{2) {And 16:30
21088 ] o701 | 0712 19:41 (3} | 06:08  J05:23 {622 | 0559 ioroe 18352423 | 07s32 0023
| 16:37 17:26 18:18 120:41 34 1925(3} | 2002 1aiME 100 227 $19:15 20 18:3242) | 17:09 1620
3| 08145 oa:s |07zt 107:10 19:13¢3} | 06:06 | 05:23 | 05:23 06:01 § 0740 18:11 {2} | 07:34 G8:25
| 36:38 17:28 | 18119 fa0:12 10 193 {NjH 2149 | 2200 3 119012 1 18:31(2) | 17:07 16:29
4| 08145 v8:1a  jpras § 07208 19:19¢3) 064 |02z | 05329 | 07:42 18:12 {2) | O7:36 08;26
[16:33 1730 fle2t [FDSH 6 19:20{3)| 20:06  |21:50 | 2159 119:40 18 iB30(2) L1705 {1629
5| 08:45 09:52 07:16 1705 | 0:dz (05:20 | 05:24 | 07:43 18:13 (2} | 07:38 [ 08:27
{1641 17:31 18:23 | Tsny |21:07  f20:51 | 2189 [19:08 16 19 pIRM | 662
6§ 03:45 03:16 o714 1791 {23 | 07:03 {oa:b0  JO0S:21 058 {0745 18:13(2) | 0%:40 08:28
{ 16:92 17:33 18285 & 1146{21] 2018 P 1252 f21s8 119:05 14 18272} [17:.02 16:28
77 08:44 08:09 o A7:38 {1} | 07:01 1D5:58 | 05:20 0516 jor47 18:15 {7} | 07:41 02:30
16:43 178 26 12 L7:s0{2; ] 2008 P21:01 0 |2153 §2158 {15:03 9 18:24(2} | 17:00 16:27
8 | D44 as:07 17:36 (2} | 06:58 jUs:57 | osng o527 1911013} | D749 07:43 08:31
16:44 1737 18128 15 A751{2) ] 2m22 1222 | 2184|2057 4 19:14{3 | 150 16:58 16:27
9 | 08:43 0B:05 {0707 £7:35 [2) | 0656 o555 {os:y | 05:7R 19:06 (3} | 07:50 07:45 09:32
16:46 1739 {18:30 15 A%SI (2| 20:23 | 2604 fause 2157 10 19:14 (3} | 1859 | 16:57 1627
10 | 08:43 0803 | O%0S 17:M {2} | 06:54 | 05; {05119 5:29 19:04 {3} § 0752 07147 068:33
16:47 1741 | 18:32 18 12523 | 20:2% 25:55 21:56 19 19:18 {35 § $6:56 16:55 16:36
110842 J08:02 | 07:03 17:33 (3} [ D6:52 j o518 05:30 19:03 {1} 1 07:54 07:49 | 0B:3
|16:49 | 17:43 118:39 20 17:53(2) § 20:27 21:36 21355 15 19183 | 18:5 16:54 | 16:26
120841 |08:00  [OT0L 1:33 (2) § 06199 05:18 05:31 9:01 {3} | 97:55 {0150 | 08:35
|36:56 | 17:49 1835 20 1753 229 21:57 159 V95 (3} 1852 [16:52 | 16:26
13]08:41 | O7:58 06:58 1232 (2) | 06297 05:18 08:32 12102 {3) | 07:57 jO7is2 | 0836
16:52 17348 18:37 0 1h52(2) | 2030 24:57 2153 17 19:19(3} | 16:50 1 16:51 16:26
14 § 08:40 07:56 06156 17:33 {2} | 065 05:17 05:23 19:01 (3} § 07:55 | 07:54 03:37
16:53 17:48 18:39 19 1752{2} | 20032 { 21:58 21152 17 15:18 {3} { 1848 16:49 1626
15 | 03139 0754 06154 17:33 {2} | 06:43 05:17 05:34 19:01 {3} | 08:01 07356 08:38
16:55 17150 1841 18 17:51{2) | 20034 2059 2151 17 19:84{3) | 10245 1648 1626
16 | 8538 67:51 o651 17533 {2) | 06:4L o517 053¢ 1901 {3} | 08:02 anst 0839
16:56 157 jiBAz 17 LS04 §20:35 21:59 2159 15 19163} ) 18:43 16:46 1626
7| 08137 | 0750 06249 17:35{23 | B6:38 05:17 05137 19:02 (3) | 08:04 07:59 0840
16:58 17i54 18:44 13 1743{2) ] 20:37 22:00 71:69 13 19015 (3) | 1641 116:45 16:26
18 | 00136 o798 06:47 §7437 (2) | D6:36 o547 | 0538 19:03 (3} | 08:06 08:01 0541
16:5¢ 1156 186 9 £FAE(2) | 2m3% 2 2148 11 19140 {160 16:44 16527
19 | D8;35 07:46 06:45 o634 05:17 05:39 19:06 (1} { bb:08 08:03 oB:41
P17:01 17:57 18:47 20049 200 2.4t 3 19:09 {3} } 18237 16:42 16:27
20]08:3¢ | 07:44 06:42 06:32 05:17 05141 } 08109 | 0B:04 08:42
j17:08 17559 18:49 a4z 22:01 21:46 } 18135 16:41 16:27
21 | 08:33 o742 U640 06:30 ns:17 05wz a:14 08106 08:4)
| t7:04 18:01  [1B:51 20:44 z2:01 2545 18:31 16230 56:28
71| 08:32 {0740 { 06:28 06128 [iL5¥) 05:43 68:13 08:08 08:43
17:06 18:03 18:53 0:46 2501 21:43 18:30 16:39 | 16:28
23 { 08:31 07:38 0635 06:26 05:18 05:45 | 08:45 08:09 | D84
17:08 18:0% 18:59 047 01 | 2142 1 18:28 1 16:38 16:29
24 £ 08:30 0138 06:31 06:24 10518 {05:46 { 0a:16 03:11 03:44
17:10 18:07 1E:56 | 2049 zm 4 18:26 16336 16:29
25 § D8:29 0734 0633 18:15 {3y | 06222 4518 2548 18021 {2} { D1:1B 08:83 na4
117:11 18:08 | 1688 10 18:25{3}] 2051 22:01 139 6 18:27(2 | 1724 16115 16:30
26 |08:27 | 0732 | 0628 o 18:14{33 | 0820 05:19 0549 18138 {2} | 0720 03:14 | 0845
117233 [1819 1m0 13 18278} 20s2 2:m 21:38 12 18:3042) [ 17:22 11634 J 1631
. 27 | 08:26 B7:29 [ 0626 18:42 {3) | 06117 05113 5150 07:30 18:15 £2) | 07:22 10816 | 08:45
17:15 18:12 1001 16 16:2843) | 20:54 [22:0 | 2436 19:26 16 1831 mnr 20 | 16:34 16:38
{ 28 | 08:25 02?7 Dé:2a 1B:11 {3) | 6115 [05:20 | 05:52 {07:32 [RIHE 08:45
1217 8:14 19:03 16 18:27(33 | 20:56 |22:00  |21:35 19:24 18 ] 16:33 16:32
29 § 08:22 07:21 19:10 {3} | 06:13 0520 0552 07:33 { | 0519 08145
tirae | [20:05 18 19228 (3) | 20557 w0 f2:3 W2 19 IEIDETIE | 16:32 16:23
15} 0827 1o7:19 19:10 033 | 66:12 05:23 { 05:5% 3% 18:12 {3} £ 07:27 | ca:z0 1346
17:20 006 A7 D98 (31 | a5 oE TR B ] 19:19 20 16:32 (2} ] 174S 18631 16
3¢ ] 68:20 0757 19010 (2) 055 1 | 0556 | ) 071 | 0846
1 20:08 16 1926 (3) 145 | | 21:30 | 1711 | 16:35
Potential sun hours | 25% 278 167 | A6 485 | 499 | 502 81 31 { 266 244
Total, warst case 11 H 46 | | 244 117 {
Sun reductian | § .24 { 0.35 ] 11} 024 §
Oper. time red. | ] H 100 1.00 i 1.40 1.60 i
wind dir. sed. [ i 1 0,65 0.67 i 0,66 0,64 ! |
Tota! reduction | | [ 81 0.24 ! 0.19 nis | |
Total, resl § | | 50 11 1 45 | 18 | |
Table layout: For each day in-each manth the following matrix apply
Day inmonth  Sun rise (hh:mm}) First time {hh:ram) with flicker  {WTG causing flicker first time)
g Sun set (hh:mm) Minutes with flicker  Last time (hh:mm) with flicker  {WTG causing flicker last time}
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FPreject: Dresonphor.

Inchamore

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow receptor: AH - H34
Sunshine probability S (Average daily sunshine hours) [VALENTIA OBS.]

Aug Sep Oct Nov Dec
1.30 2.04 2.89 492 579 4.99 432 435 3.60 2.54 164 1.06

Assumptions for shadow calculations

| January

110846
16:36
2 [ 0895
16:37
3| 0845
16:38
4| 08:45
| 16:40
5108:45
16:41
& | 6845
§ 16142
708:44
16:43
8| o84t
16:45
9 [ 0643
16:46
10 | 08:43
1647
11| 48:42
16149
17 | 0842
16:50
13 | o841
16:52
14 | 08:40
| 16:53
15 | 0B:3%
16:55
16 | G8:35
16:56
17 | 08:38

| 16:58
18 | 08:37

| 17:50
19 | 98:36

[17:01
28} 08:35
17:03
1] 65:34
17.85
2210832

23 08:31
17:08
24 | 08130
17:10
250829
| 17:12
26| 0827
17:13
270826

| 17:15-

28| 08:25

| 17:17

29| 08:23

| 17:19

36| 08:22

| §2:21

31| 08:20

i jE722

Potential sun hours | 259
Total, worst case §
Sun reduction |
Oper, time rad. §
Wind dir. red. |
Tatat reduction §
Total, real §

| 17:08

105
Q.16

1.00°

0.66
0.16
1

| February | March

29:50 (3} )
10:05 (3) |
09:51 (3} |
10:06 (3)
a9:52 (3}
19:06 (3}
09:32 (3) |
10:06 (3) |
09:53 {3} |
10:06 {3)
09:54 {3}
10:05.{3)
09:55 {3) |
10:06 {3} |
09:57 {3)
10:04 {3
09:59{3)
10004 €3} §
!

98:1%
17:24
98:17
17:26
98:16
17.28
08:14
17:30
08:12
17:32
08:11
17:33
0B8:09
17:35
08:07
17:37
08:05
17:39
08:04
17:41
08:02
17:43
08:00
17:45
07:58
1%:47
07:56
17:48
07:54
17:50
752
17:52
&7:50
17.54
07:48
1756
07:46
17:58
07:44
17:59
07:42
18:01
u7:40
18:63
07:38
18:05
07:36
18:07
9734
18:99
97:32
18:10
07:30
18:12
07,28
16:14

278

| 67:25
| 18:16
| 07:23
18:18
07:21
18:19
[ 07:19
18:21
[ 07:17
18:23
07:14
18:25

107:12

| 18:27
07:16
18:28
07:98
18:3G
07:45
18:32
07:93
18:34
07:61
18:35
06:58
18:37
06:56
i8:3%
1 06:54
1841
06:52
18:42
06:4%
{18144
06:47
18:46
U6:45
18:48
96:42
| 18:49
06:40
18:5%
06:38
18:53
| 06:3%
] 18:55
06:33
16:56
06:31
]18:58
| 66:28
19:00
06:26
19:81
0624
| 19:03
0722
20:05
07:19
25:07
| 07117
20:08

367

| April

| 87:15
| 20:12
| g7z
20042
07:10
20013
07:08
{20015
{9705
20:17
4263
208:19
| B7:01
| 20:20
06:59
20:22
06:56
| 20:24
| 06:54
20:25
06:52
20:27
06:5G
| 20:29
| 06:47
| 20:30
| 06:45
| 23:32
| 06:43
20:34
06:41
20:36
06;39
| 20:37
| 06:36
20:39
(6:34
20:41
46:32
| 2642
46:30
2044
{16:28
246
| 06:26
| 20:47
06:24
20:49
06:22
20:51
| 66:20
| 20:53
06:18
20:59
g6:18
20:55
06:14
20:58
06:12
20:59

H
i 48

5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

IMay

j06:10
j21m
1-06:08
21:03
06:06
21:04
06:04
2506
06:02
| 21:08
06:00
21:09
0559
| 21:11
| G5:57
21:13
05:55
21:14
] 05:53
| 21:16
{5:52
21:17
05:56
121:19
05:48
|21:21
05:47
21:22
05:45
21:24
05:44
21:25
05:92
2127
| G541
21:28
05:39
21130
05:38
| ZHEH
{ 05:37
125:33
05:35
21:34
05:34
21:35
05:33
21:37
05:32
21:38
05:30
| 21:40
05:29
Z1:41
05:28
AR Y]
| 05:27
21:43
05:26
21:45
45:25
21.46
| 4B%

Table tayout: For each day in each month the following matrix apply

Day in month

Sun rise {hh:mm)

Sun set (hh:mm)

Minutes with flicker

Jan Feb Mar

QOperational time

N

| June

| 65:24
{2147
] 05:24
[ 21:48
05:23
21:49
95:22
2150
05:21
21:51
a45:21
21:52
05:20
| 21:53
|-05:20
2154
05:19

05:59
21:56
05:18
21:56
05:18
21:57
05:18
21:58
05:17
21:58
057
Z1:59
05:17
21:59
05:17
22:00
05:37
| 22:00
05:17
22:01
0517
2201
| 85:17
| 22:01
45:17
22:01
95:18
2291
| 05:18
{22:02
0s:18
22:02
05:1%
2202
| 05:19
22:02
05:20
22:01
05:20
| 22:01
| 65:21
22:01

| 48%

2155,

NNE ENE E ESE SSE S SSW WSwW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

First time (hh:mm) with ficker

Last time {(hh:mmy} with flicker

WindPRO 3.6.36% by EMD International A°S, Tel +.45 62 16 48 50. www.omd.-interrational com, support@emd. ok

| August

05:58
21:2%
06:00
2127

06:01

21:25
06:03
21:24
0ei0a
21:22
06:06
21:20
06:07
21:18
096:09
21117
g6:11
21:18
06:32
2553
06114
2§l

06:45

25:09
06:17
24:07
86:19
21:05
26:20
21:03
06:22
21:01
06:23
20:59
06:25
20:57
ga:z7
2Q:55
06:28
28:53%
06:30
20:51
06:32
20:49
06:33

20:46

06:35
20:44
06:36
20:42
06:38
20:4G
{6:40
20:38
96:41
20:36
0643
20:33
06:45
20:31
b6:46
229

454

Licerded user:
Jennings O'Donovan
Finisklin Business Park
1E-F91 RHH9 Sligo
+353719161416
abyrne / abyrne@jodirefand.com
Cacuiated

10/03/2023 13:04/3.6.361

Apr May Jun Jul

| SeptembefOctober Novembet December

{1 G6:48
20:27
06:50
0:24
06151
20:22
06:53
20:20
16:54
018
{6:56

120:15

96:58
20:13
96:39
| 20:11
o701
z28:08

| 206
| 97:04
| 20:04
07:06
20:01
07:07
13:59
| 07:09
19:57
07:11
19:54
| 07:12
| 19:52
07:14
19:50
97:16
19:47
| 9717
| 19:45
07:19
15:43
07:2¢

| 19:40

| 07:22

724
1%:36
| 67:25
| 19:33
| 07:27
18:31
029
1929
07:30
[ 19:26
07:32
19:24
07:34
19:22
[ 07:35
119:138

0103,

1238

| 07:37
15:17
07:35
15:15
07:49
{16:13
07:42
16:10
D7:44
19:08
| 97:45
} 19:06
07:47
19:03
47:49
19:01
| 07:30
18:59
0752
18:57
07:54
| 18:54
07:56
18:52
9757
18:50
| 07:59
| 18:48
08:01
18:46°
08:02
1B:43
| 08:04
18:41
08:06
18:39
| 0B:08
1 18:37
| 08:08
16:35
0B:11
16:33
08:13
| 18:31
658:15
18:29
68:17
[ 18:27
[ G7:18
17:24
67:20
17:22
0722
| 17:20
107:24
17:19
07:25
1717
107:27
11715
07:29
17:13

331

FRLrRc)
17:11
G7:33
17:09
07:34
}17:07
07:36
17:05
07:38
17:04
§7:40
| 17:62
07:42
17:00
07:43
16:59
| 87:45
16:57
97:47
16:55
97:49
| 16:54
| §7:51
16:52
97:52
16:51
| 07:54
| 16:49
a97:56
16:48
07:58
16:46
97:59
1645
28:01
16144
08:03
16:42
08:05
16:41
08:06
16:40
08:08
| 16:39
08:10
16:38
g8:11
16:37
| 08:13
16:36
08:14
16:35
08:16
| ¥6:34
| 0B:17
16:33
08:1%
16:32
| 08:26
116:31

266

{WTG causing flicker first time)
{WTG causing flicker fast time)

10/03/2023 14:92 7 39

| 08:22
16:31
08:23
16:30
08:25 09:43 {3)
| 16:29 4 0947 (3)
08:26 09:42 {3}
16:28 7 09:45(3)
0a:27 09:4143)
1628 0 09:51(3)
| 0a:z9 09:40 (3}
16:28 11 09:51(3)
03:30 09:40 (3)
16:27 13 09:53(3)
0331 09:40 (3}
16:27 14 0%54(3)
| 0g:32 09:40 (3}
16:27 14 09:54(3)
0%:39 09:40 (3)
16:26 15 09:55(3)
08:35 69:40 {3)
|16:26 15 09:55(3)
08:36 G941 (3)
16:26 16 0957 (3)
08:37 09:41 (3)
1626 17 C958(3)
08:38 09:41 (3)
16:26 16 09:57 {3
08:39 09:41 (3)
16226 17 09:58(3)
a8:39 09242 {3)
16:26 17 09:59(3)
98:40 09:42 {3)
16:26 17 09:59(3)
9841 09:43 (3)
16:27. 17 10:00(3)
| 0842 09:43 {3)
J16:27 17 10:00(3)
08:42 09:43 {3)
16:27 18 10:01(3)
08:43 08:44 {3)
16:28 18 10:02{3)
08:43 05:44 (3)
16128 18 1002 (3)
08:44 05:44 (3}
16:2¢ 18 10:02(3)
] 08:94 09:45 (3}
|16:28 18 10:03 (3}
| 68:45- 0%:46 (3}
16:30 17 16:03 (3}
08:45 49:46 (3}
1631 17 10:03 (3}
08:45 09:46 (33
116:31 18 10:04 (3)
| 08:46- 09:48 (3}
16:32 17 10:05(3)
08:46 09:48 (3}
16:33 17 10:05 (3}
| 08:46 09:49 (3}
| 16:39 17 10:06 (D)
08:46 09:49 (3}
1638 16 10:05(3)
243
[ 446
[ .13
[ 1.00
0.66
0.08
ap
windPRO




Projact Trgripizon, Licennesd yserr

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan

(— Finisklin Business Park

3 IE-F91 RHHS Sligo
+353719161416
abyrne / abyrne@jodireland.com
Cattulated:

.10/03/2023 13:04/3.6.361
SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow recgpt%r: Al -bl-lij;a;% 5 (A o hine hours) [VALENTIA OBS.
H H unsnine probamil VErage caily sunshine nours .
Assumptions for shadow caiculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,30 2.04 2.89 4.92 579 4.99 432 4.35 3.60 2.54 1.54 1.06

Operationat time
N NNE ENE E ESE S5E S5 S5W WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 675 1,557 B47 1,319 38,760

{January |February [March  ]Aptil | May | June {3uly | August |SeptembejOctober [Novembe¢Decamber

1] 08B | Ga:rg 10738 j 0714 | 06:10 20:08 {2} £ 05:24 | 0%:21 0558 20:1542} | 06:38 o4nI7 {or3 nar

11636 (1724|3186 {20:ic 00 13 2028 (N §2047 2201 2i:29 I8 20:33{2% | 20526 1947 il 16:3¢

240845 0817 U723 foria2 06:08 W06 (20524 | 05:22 0559 20:34 £23 { 05:48 onIs | onR 08:2%

j16:37 i17:i6 | 18:18 famiy 21:02 16 M2 (E ] 4k janbo 2137 19 i34} 2024 1915 | 17:09 16:30

3} 0BAs {08015 | 021 10710 06:06 20:05 (1) | 05:23 j05:23 | 06:0L 0:14 {2) | 05:51 0740 | 67:34 0B:24

| 16:28 | 17:38 i 18:19 [ 20013 iR 17 20n22{2% | 2149 | 22:00 | 21:35 0 2034 {2) | 20:22 19:12 1 17:07 | 16:29

4| 0843 | 08114 jon1e | 0708 0&:1 20006 {2} | U5:22 | 05:24 | 66:03 20:14 (2] | U653 | 07:42 i 07:36 i U826

¥ | 17:30 j18:1 | 20:45 21:06 1% 2024 (2} | 25:50 | 21:59 1 21:24 0 20034 (27 | 20020 | 19:10 §£17:05 116:29

| 08:12 [ 07:16 | 0F.0% | 0&:02 20:04 {2} | 05:21 | 05:24 } 06:04 20:14 (2] | 06:54 | 67:43 i 07:38 -08:27

[17:31 1823|2047 120:07 20 20242} | 21:51 | 2159 2:22 20 20:34(2) | 20017 1308|1704 16:28

i08:10 | 07:14 31 07:03 [Ru:zed 20:03 {2) j 05:24 {05:25 06:06 20:13{2) | 06:56 ar:45 07:40 0B:28

17233 | £B:25 {20:16 | Zi:09 1 maadziansg [21:58 2420 21 13402} 130:15 19:05 17:0 16:28

H | 97:12 £ 0701 95:58 0K 2] | 030d0 D5:36 06:07 2132} § 0658 07:47 741 oa:n

18:26  §23:20 a1l W0 W24 ) 2153 21:58 Wd 2 HeIZ(R) 20013 19:03 1700 16:27

750 0658 Y357 20:04 (23 | 85:20 05:27 9609 2r14{2}§ 06:59 07:43 67:43 35 |

18:28 22 257000 20524 (2) | 2154 e 5619 23|20l 190 16:58 165:27

W 06:56 05:55 20:03 2y | 05119 05:28 véz10 W44} | 0701 G750 a5 0313

18:30 023 A4 @ AN NG 21:56 e 18 2022t 1I008 18159 16:57 1627

07:05 0654 0553 20:04 {2} § 05:19 05:29 632 3095 {23 | 0102 o752 on4ey G8:33

1632 20:25 WG X F0 (2312158 21158 2182 §7 0 2022{3) | 2006 18:56 16:55 | 15:26

070 0652 05:52 20:(M (2) 1 05:1B 15:10 05:14 20:15{2) | 07:04 07:54 o7:4% 108:34

| 18:34 2027 21417 19 20:23 (%) | 11:56 21:55 |'21:11 15 20:3042) | 20:04 11B:54 | 16:54 | 16226

| 0701 1 06:49 05:50 2405 (2] | 05:18 05:31 | 86:15 20:17 {2} } 07:06 107:58 { 07:50 ] 08:35

| 18:35 {2009 19 18 2323 (27 | 157 | 21:54 | 21:09 12 20:29 {2y | 20:01 18:52 | 16:52 16:26

} 06:58 | 06:47 05:48 20:05 (2} | 05:18 | 05:32 G6:17 20:18 (2] | 67:07 07.57 §07:52 08:26

{18:37 | 20:30 1anio 16 70:21 (2} | 2857 245 21.07 8 :z6{2}113:59 18:50 16:51 16:26

06:56 0645 05:47 2107 {2} | 05:17 05:33 06:18 07:0% 07:59 07:594 68:37

1B:39 26:32 71:22 14 2;:21{2)§21:58 21:52 21:05 i%57 18:48 1649 16:26

06:94 06:43 05:4% 20:07 {2} j 0517 05:35 0670 47:11 08:01 97:56 e PRt

$8:491 20234 Ml (D 2i94{2) ] 21:58 21351 0 jLH 16:45 16:48 16:26

0651 46:41 594 2005427 | 05117 05:36 06:22 a7 08:02 a7;57 0839

18:42 20:35 25:25 9 20:38{2}) 21:59 21:50 21:0% 19:52 18:43 1646 [16:26

06:4% 96:38 [ 4542, 05:17 05:37 96123 | £7:14 0804 07:59 | 08:40

| 18:41 W37 12126 | 21:8% j 2549 [ 20:59 | 19:50 1B:4% | 16:4% §56:26

0647 § 05136 0541 | D5:17 05:38 0625 or15 09:06 il o844

§1846 13039 128 { 22:00 40 para b 15:47 18:59 16:44 16527

§ 0645 | 06:39 05;39 i05:47 05:29 06127 08;07 08:03 08;4)

1847 | 2040 21:29 i22:00 21:47 255 | 18:37 §6:42 16:27

T 0642 | 06:32- | 05:38 §05:47 05:41 06:28 08:09 08:4 | 08:42

[ 18:43 | 20:42 23 £ 201 2140 2153 3835 H T | 16:27

10640 | 06:3 U5:36 B 05143 0630 $8:11 0806 | 68:43

13853 | 2044 23 i 3201 21345 2051 98:33 16:4h | 1528

| 06:38 | 06:28 45:35 | 05:17 443 06:31 §08:13 03:08 | 08:43

| 18:53 0:46 12134 | 22:01 | 21:43 | 20:48 118:30 | 16:39 | 16.28

| 06:35 06326 §05:34 05:18 | 05:45 06:33 } 08:15 03:09 08:44

| 18:54 20:47 21115 2201 | 23:42 20:46 18:28 16:38 16/29

| 0633 06:24 513 05018 5:46 06:35 05:16 n11 03:44

| 18:56 20:49 i Fraat 21:41 W44 18:26 16:37 16:29

1 06:31 06132 08331 05:18 {548 B:36 anis a3:12 018:44

{18:58 20151 71:38 22101 21:32 2{142 17:24 16:35 16:20

10628 06:20 05:30 {05219 £ 0542 0638 | 07:20 § 08:14 0g:45

i19:00 | 20:52 Fatisy §22:01 §21:38 | 20:40 {1722 11635 | 16:31

1 66:20 | o618 | 05:29 {0519 § 05:50 W22 {2} ] 08240 | 0722 108:16 | 68:45

1 19:01 20:54 | 2128 208 j 21236 5 27| 20:38 17:20 16:34 16:31

{; 06:24 06:16 0528 G520 0552 23319 {2) | 06:4t 07:23 08:47 08:45

19:03% 20:56 2442 2z:0% 25335 10 029{2)) 20:3s 17:18 16:33 16:32

Q614 05:27 05:28 05:53 20:17 {2} | D6:43 07:35 08:19 0845

20:165 m:57 2§43 20 21:331 13 202042} 20:33 19:22 17:16 | 16:32 16:33

#7:19 i 06:1F 20,10 {2} | 05:28 | #5:21 | 05:5% 10:17 {2} [ 06294 07:35 or:27? | 08:20 0845

1 20:06 2059 G 032} ) 114 1 22:01 21:32 15 2002023 a0 119:19 17:45% 16:31 16:34

{0717 0525 05:56 20:15 {2} § 0640 { o72s 08:46

| 20:08 2545 20 17 20020234 2029 17:11 16:35

Potential sun hours | 259 357 416 485 433 502 454 381 a 266 244

Total, worst case q 73 60 Feis

Sun reduction 6,35 437 027 7.0 { }
Oper, time red], 1,00 1.08 | 1.00 1,60 { i
vyinc| dir, red.. 0.68 0.68 i | 9.68 | .68 i |
Tatal reduction | | 0.24 | 025 | | LY | 5.20 1 1 1 1
Tata, real § | 1 2 | & | ! i | 45 i i I |

Fable layout: For each day in each month the following matrix apply

Day in month Sun rise (hhizmm) first Yime (hh:mm} with flicker  (WTG causing flicker first time)
(' Sun set {(hh:mm) Minutes with flicker  Last time {hh:mm) with flicker (WTG causing flicker last time}

T WIAGPRO 3636 T by EMD Tl dlionar ATS Te i 45 6916 4850, Wi Bmd-inlef atanal din . jupperimenidak o e A2 U2 A Wil’ld PRO




Frojact: Desaiplon: higereed uses:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
IE-F91 RHH9 Sligo
+353719161416
abyrne / abyrne@jodireland.com
Caletates:

10/03/2023 13:04/3.6.361

T

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow recgspt%r: Al -b 113;6 s dai hine hours) [VALENTIA OBS.]

H d : unshine probability verage daily sunshine hours) [VALE .
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 492 579 4.99 4.32 4.35 3.60 2.54 1.64 1.06

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
357 232 194 2096 505 722 799 1,057 875 1,557 B47 1,319 B,760

[Ianuary [February [March | April | May |June 1ity ]August {SeptembefOctober [Hovembe] December
110846 0819 0725 [O74 1 06:10 20:02 {2) j05:24 | 05:20 | 05:56 200152y | 06:48  [O7A7  FOME | Q22
{16036 | 17:24. j18u6 | 2000 12100 17 20:9(2) [ 21:47 {2000 12029 11 20:226(2}120:26  }19:37  Fi%al 0 [1630
20845 | 0817 Jomad | OFa? ] 08:08 20:01 {2} 05:2a | 0522 | U559 20:13(2} | .05:49 07:38 (o732 | 0823
11637  |17:26  j18n8 |20 w19 ae(2)jInes | 2100 l20:27 14 20:27(2} f20:24 15:45  [17:09 | 16:30
30845 | B85S jemal | ORID 06:06 20000 (2) | 05:23 ] 05:23 | 06:01 20:13 (2} | 06:51 07:40 07:34 | DBi24
|36:38 | 17:28 18:19 20013 2000 20 2000(2)§2149 ] 2200 l21:25 16 2m29(2} {20:22 1912 77 | 16:29
410845 | 8914 07:19 07:08 0604 2012} 10522 [ 0524 | 06:03 20:11 (2} | 66:53 0742 07:36 | 6826
116:39 | 17:30 18:21 05 2606 20 20:21(2)§2050 | 2159 l28:24 18 20:29(2) [ 20:20 19:10 12:05 | 16:29
50845 | 08:1) 07116 07:05 | 06:02 20:00{2) §05:21. | 0F:24 | 06:04 20511 {2) 07:43 078 | 08:27
l1641 |12 18:23 20:47 07 20 20:20(2) §21:51 | 2189 121:22 19 200302} 119:08 17 | 16:28
60844 | 0&0 | 0754 |07 0600 20000 (2) §O5:21 | 0625 | 06:08 20:10 (2} 07:45 07:40 08:28
11642 | £7:33 |1825  |20u8 209 3 20020 (2) 252 | 2058 |21:30 20 20:30(2} |20:15 19:05 17:02 16:28
7108:44 | 09:09 07:12 07:01 05:58 20:01 (2) { 05:20 | 05:26 } 06:07 20:10(2] | 08:58 o757 07:41, 0330
] 16:42 £7:35 18:26 20:20 241 19 20:0{2) {2153 | 21:58 pinte 19 202912 19;03 12:00 16:27
8 | 08:44 09:07 0710 0658 15:57 20:01 (2) | 05:20 | 05:27 | 06:09 20039 (2) 07;49 0743 08:31 f
1 16:45 a7 14:28 26:22 lZu1z 18 2049 (2} 2154, | 2157 f2id6 200 20:30(2) j19:61 | 1&:S6 1627 :
9| 08:43 08:05 o7 06:56 05:55 20:01 (2) | 05:19 | 05:28 | 06:10 20109 {2) D7:50 | 07345 03:32
P16ME  f LR |18:30 {2023 14 17 0B (23| 2184 | 2456 P4 20 20125 (2) 18:59 16:57 1627
10 { 08:43 08:02 | 0705 0659 5:53 20003 (2} | 05119 | 05:29 | 06:12 20:38 {2} or:52 07:47 08:33
| 16:47 17:41 18:32 20:25 2006 15 2008 {2) | 21:55 | 24156 j21:3. 19 20:29(2) 18:56 1655 16226
11 | 08:42 €8:02 07:63 06:52 05:52 20:03{2) | 0518 | 05:30 1 0614 2000(2) 07:54 09 08:34
116:49 17i53 18:34 20227 121:47 13 IMI6{2) | 2156 | 255 P 1B 20:28(2)| 20:04 18154 | 16:54 16:26
12 } 0841 o8:00 072:01 06:49 05:50 20005425 | 05:18 ] 05:31 10615 20018 {2) {07:55 | 07:s 08:35
}16:50 17:45  ]12:35 | 20:29 Z1:18 16 ZO0IS 23| 2057|2154 12108 17 28| 1852 | 1652 16326
13)08:41 {0758 0658 06:47 05:42 2007 (23| 0508 10532 fog17 20:12 {2} ] 074 0757 a7:52 0636
§16:52 ] in4s 18:37 20030 20526 6 20:13{2)| 20:57 2053 F2107 15 20:26(2) [19:59 38:50 16:5% 1626
347 pgdn a7:56 06:56 0645 65:47 65:17 | 05:33 06318 20:12 (2} | 07:09 07:54 07;54 04:37
116:53 17:48 18:39 2032 21:23 58 | 2152 12105 13 20:25{2) | 19:57 18:48 16:49 16:26
15 § 08:39 07:54 06:54 06:43 05145 o547 | 0535 i 06120 20:14 (2} o111 04:01  [07S6 [ 08:38
{ 16:55 1750 18:41 20:34 2123 258 f21m 12003 10 2:24(2) [19:54 [ 3845 1648 | 16126
16§ 0B:38 07:52 0651 | 0641 054 05:17 056 0622 20:18 {2} | 08:02 07:57 08:39
P16:56 fLuS2 (1842|2035 12 2:59 {154 i21:e1 1 20052 | [BLEES 1646 16:26
17500:37  {07:50 06:45 0538 15:42 0su7  §08:37 §06:23 | | o8:04 075y UB:30
1 16:58 17:54 18:44 2337 26 121:59 {2143 12059 | | t8:41 16:9% 1626
18 £ 08:36 07:48 06:47 06:36 10591 jo5:47  105:38 j 06:25 | | 08:06  § 08101 08:41
116:59 17:56 18;46 20:32 21:28 22:08 ] 21:4 | 25 | ]18:39 ] 164 16:27
19 4 08:35 G7:46 06:44 0634 5:3% 0517 ] 09:3 {0627 | Log:o7  joBw3 |04l
101 JLRST (1847 [2040 21:29 200 2idd | 55 11945 | 18:37 1642 | 1627
010835 0744 jC6kz  fO0E32 s5:38 0517 | 0541 j v&:28 57:19 o8:09 0g:04 08:42
11703 JmSS 1849 j20eE 1:33 2 | 25046 | 20:53 19:43 18:35 ot 1627
21108:33 0742 | 064D §O0S30 15436 6517 | 0542 | 06:30 07;20 i1l 0896 0843
Piwed |01 [3s1 | 204 21132 |22:00 | 2145 | 2051 19:40 18:33 16:40 16:28
22| 08:3F | 0740 | 0638|0628 | 65:35 05:07 | 0543 | 0&:31 07:27 | D&3 0808 | D83
]17:06 | 18:03 [ 1B:53 | 20:46 2034 01 | 2143 |-20:48 }19:38 1830 |16:35  |16:2B
230831 | ¢ (0635 06126 0534 05:18 | 0545 | 06:23 Ba:E5 | B9 D8:49
147:08  18:05  j18:54 | 20:47 24:35 ol jaz 20:46 18:28 16:33 16:29
24| 08:30  [07:36 06:33 06:24 0533 05148 | 0546 06:35 0836 o511 08:44
Jiran 1en? 18:56 2049 12137 jazpl pilel 20:49 18:26 16:37 16:29
25(0828 50733 06131 06:22 } 65:31 {0518 j o548 U636 07:18 08:12 08:44
117:11 § 18:08 18:58 20051 121:38 2200 | 21539 20192 17:24 1635 | 1630
26 {08227 jU7:32  |O628 06:20 1 B5:30 0519 |25 | 06:38 07:20 00:14 | 0045
1473 §18:0 | BE [ans2 2539 01 | 21:38 | 20:40 17:22 635 | 1631
710826 107:29 06:26 0618 20,0 42 | 05:29 05:19 | 05:50 06:40 07:22 08:16 | 0Bes
{17:15 118:2 19:01 A58 5 W4z e fz201 2036 238 17220 1634 | 1631 o
0824 | urET 06:24 46:16 20:06 {2} | 05:28 jos:20 | 05:52 06:43 loz32  jor23 08:47 | 05 {"‘
J17a7 )84 19:03 256 AL 20017 42) | 21042 2200 | 235 20:35 §19:24 JA78 §16:33 16:32
w083 | [a7:21 50614 20004 {2) | 0%:27 0520 | 0553 06243 07:13 07:25 03:19 08345
j17:19 | 20:05 20052 14 20018 (2} | 21:83 2201 | 24:33 ] 20:32 19:22 17:16 16:32 633
awjos2 | 07:19 06:12 20:03 {2} | 05:26 05:20 | 0555 06:44 07135 07:27 08130 08:45
j12:20 | 20:06 WSS 16 20019 {2) | 2154 |z2:01 | 2132 2031 19119 17:15 163 16:34
38820 | a7 | 05:25 | [ 05:56 20:16(2) | 96:46 07:19 108146
|2 | 20:08 12145 | [21:30 8 20:24(2) | 20:29 1 17:12 § 16:35
Potential sun hawrs | 259 | 278 67 | 4 485 | 459 | suz 454 381 333 266 44
Total, worst case | | | 46 14 | | 8 | 50
Sun reductian | | 0.35 037 | | 027 i 030
Dper: time red. | I 10 1,00 | | 1.00 150
Wind dEr. red. | | 6,67 0.67 | 1 067 0.67
Total reduction | { 0.24 | 025 | t 018 020 i
Totat, real | | 1t | 53 | ] 1 50 | | | !
Table layout: For each day in each month the following matrix apply
Dayin month  Sun rise {hh:mm} First time (hh:mm) with flicker  {WTG causing flicker first time)

Sun set {hhimm) Minates with flicker  Last time (hh:mm} with flicker  {WTG causing flicker last time}

WwindPAO 3.6.357 by EMD intcrnational A°S, Tel. + 45 £3 16 48 50, www, omd-inloenational.com, suppor!@erid, dk ootz yar - WINGPRO



Frojest. Deshptios; Literied usef!
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co, Cork Jennings O'Donovan
( : Finisklin Business Park
! IE-F31 RHHY Sligo
+353719161416
abyrne / abyrne@jodireland.com
Caloulated:

10/03/2023 13:04/3.6.361
SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow recgpt?]r. AK - N ?'37 - dai hine hours) [VALENTIA OBS.]

m dDW c I unsnine proba llt‘[ verage ally sanshine hours A
Assumptions for sha alculations Jan Feb Mar Apr May Jui Jul Aug Sep Oct Nov Deg
1.30 2.04 2.89 4.92 579 4.99 4.32 4.35 3.60 2.54 1.64 1.06

Operational time

N NNE ENE E ESE SSE 5 S5W WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

{Janvary |February |[March  |Apri |May |June | July JAugust | SeptembajOctober | Novembel December
110846 10819 {OT25 [0R4 0610 |05:24  fOS2L 105:58 20:19 (2) | B6:48 0737 jOI31 082
16:36  §17:24 {186 [20:10 | 2801 | 2047|200 121529 20 20:39(2) § 20:26 19:47 1711 {1630
2{68:95  |O0®:17 | 07:23 | 0712 | 05:08 20:1742) | 05:24 0522 | 65:59 20:18 (2) | 06:43 o7 jo732 0823
16:37 1726 | 18:18 {z0:11 | 21:02 3 2m204{2) | 21498 ]22:80 2::27 2] 3B (2} ] 2;:24 15:15 17:09 116:3¢
30845 08:5 | 0721 07:10 05:06 2013 (2) ] 05:23 05:23 05:01 20:19 (2} § 0&:51 07:40 0734 | 034
16:38 17:28 (189 | 20:83 04 10 20023 (2} | 21:49 28 21:25 20 20:39{2) | 2:22 1512 107 | 16:25
4| 0845 0814 0719 | Or08 05:04 20012 (2} | 05:22 05:24 06:03 20:184{2) | 0&:53 [ 0742 0736 | 08:26
16:40 1730 p18:31 20:18 2:06 13 30:25 (2} | 21:50 21:59 2124 20 20:38{2) | 20:20 18:16 1705 | 562t
5| (3:45 0812 [GRIE |00 J 0662 20:11 (2} | 05:21 05124 0604 20:19{2) oG54 | O7:43 o738 | 0BT
| 16:41 17:31 11823 L2047 12107 15 20:26() | 2051 21:55 223 19 2p38{2) | 20:17 19:08 17 | 168
6]08:48 | 08D 0714 FOTY | 0600 20:10{2) } 05:21 0525 06:06 0:19{2) | 06:56 P OT:45 07:40 ] 08:28
16:42 17:33 1826 p216 2009 17 20027 () 2152 21:58 2120 18 20037 (2} 2005 19:05 | | 1428
7 | 98:44 08:09 07:12 07:01 05:58 20:16 (2) | 05:20 05:26 06:07 20:19 (2} | 0658 07:47 0741|0830
16:43 17:35 18:26 220 2111 18 20:2B{2} | 21:33 21:58 21:18 17 20036 (2} | 20543 19:03 17:.00 | 18:27
§ | 08:44 08:07 o7:18 {0558 05:57 206:09 {2) | 05:20 05:27 06:0% 20:21 (2} | 06:58 | 67:49 07:43 [ 08:31
16:45 17:37 1828 |2m22 31013 1% 26:28(2) | 2154 21157 W16 14 20035 (2) | 200k meL | 1658 [ 16:27
9| D8:43 08:05 | 0707 | OES6 | 05:55 20:08{2) | 05:19 05:28 06:10 20:21 (2} | 07:04 0730 p0745 0%
16:46 | 17:39 | 1830|203 4 20 20:28{2) | 21:54 21356 214 12 2033 (2) | 20:08 16:59 1657 116
10]08:43 | 08:03  |07:85 [ 06:54 05:53 20:08{2) | 05:19 05:29 06:12 20:23(2) [0r02 [ OrE2 o147 |
16:47 1741 18:32 0:25 | 21:16 20 20:2B{2) | 2855 21:56 1213 9 2032 [20:05 | 3656 1655
1190842 | 08:02 0703 | 0652 05:52 20:08 {2) | 05:18 05:30 | 0814 [07:04 07:54 0749 |
1643 [17:43 1034|2007 A7 20 2n2B{2) | 2156 2ES | 2521 | 20004 18:54 16:54
12]ce42 | 0800 07:01 06:49 05:50 20:09{2) | 05:18 Y0531 | 06:15 107:06 | 0785 07:50
117:4% 18:35 2529 |21:19 13 20;28 (2} | 21;57 | 21:54 | 21:08 120:01 18152 16:52
13 | 07:58 06:58 | 0647 105:48 20:08 (2} | 05:28 | 05:32 [ 9817 107:07 | 9r:57 07:52
’ 17:45 18:37 20:30 {21:20 19 20:27 (2} | 21:57 21:53 | 21:G7 | 19:59 | 18:50 16251 iy
14 07:56 06:56  [0645  |05:47 20:09 (23 | 05:17 05:33 | 05:18 |0r08  |O75e | 0754 08:37
17:48 18:39 32 |22 18 %27 (22158 21:52 ] 21:¢5 | 19:57 18:48  |16:48 1626
15 07:54 06:59  [D&43 16545 20069 {2) [ 05:17 05:35 | 06:26 [ or11 o801 | O7:56 08:38
H 17:50 18:41 0:34 21:23 17 Z0:26(2} f 21:58 21:51 | 21:03 [ 19:54 1848 16:48 | 16:26
16| 02:38 07:52 06251 D541 05:44 200400 {2} § 05:17 05:36 | b6:22 | 07:12 08:02 0757 | 09:3
! 17:52 18:42 20:35 2105 16 226 {2)l.21:99 21:50 | 21:01 | £9:52 18:43 16:46 | 16:28
17 [9%37  107:50 | D643 |06:38 05:42 20:41 (2 | 05:87 05:37 ] 06:23 | 07214 08:04 07:59 08:40
: 117:54 |84 §20:97 236 15 20:26(2) {20158 ) | 20:5% |16 se 18:41 16:45 16:26
i8] 08:36 | 0748|0647 0636 05:41 20042 (231 05:37 05:38 | t6:25 | 07:15 0B:06 | DB:01 08:41
: [i7:56 |84 | 20:29 21:28 12 I0:24(2) |22:00 | 2448 20:57 | 19:47 18:39 | 1644 16:27
19 |07:46 [ 0645 |06 05:39 20:83 (2) | 05:07 | 05:39 06:27 |07:17 | 08:07 | GB:03 [
17:57 | 18:47 20:30 21:29 10 20:23(2) | 22:00 | 25:47 20:55 19:45 18:37 | 16:42 16:27
0 o744 jO0sMz | 0B 05:38 20:1602 105217 [ 9541 06:28 07:19 | 0809 [OR04 08:42
1769|1849 20042 W3 5 20:21(2) 2201 | 21:46 20:53 19:43 1835 F164L 16:27
2 0742 | 084D | DE3D | 05135 |os:17 | o542 j 06130 07:20 ofiil | 0806 0343
18:01  |18:51 | 2044|2432 ]22:00  [21:45 120051 19:40 [ 21833 116140 16:28
22 0740 | 06:38 | 06128 | §5:35 |0517  [05:93 | 06:31 |07:22 0833|0808 | 0843
1803 |18:53 | 20:46 21:34 ja2m  f21:43 120:48 p19:38 fR30 11639 | 1628
23 97:38 | 0635 [ 0B:26 B34 05:18 {0545 06:33 07:2¢ 0845 080 08i44
18:05 | 18:54 | 2047 21335 jz2:01 2142 20:46 19:36 138 116380 16:29
24 | D&z 07:36 | 06:33  j06:24 05:33 {05:38 | 0546 20:25 (2) | 0&:35 07:35 | 0B:6 08:11 08:44
| £7:10 18:07 | 18:56  [2049 | 2137 12m01 | 2141 8 20:33(2) | 2094 13:33 18:26 16:37 16:29
25 | 08:28 07:34 0631 J0&22 | 05:31 ] 05:18 | 05:48 20:23 (2) | 06:36 16727 |o718 08:12 084
. | 5711 108 1858 j2051 2138 12200 |20:39 1 20:34(2) | 2042 19:31 17:24 16:35 16:30
( 26 | 08:27 0%:32  106:28 | 0628 05:30 105:09 | 0548 20:22 (2) | 06:38 0728 |07:20 [ 0B:4 | O84S
713 1810 p1:03 | 20:52 §21039 |22;00  |21:3% 13 20035 (3) | 20040 19:29 1722|1635 |16
27 | 08:26 07:20  p06:26 | 068 ]05:20 | 05:8 | 0SS0 20:21 (2) | 06:4G 67:30 |07:22 | 0B6 | 0845
17:15 18:12  §18:41 | 2054 {2041 |2261  |21:36 16 2037 (2) | 20:38 |1%:26 | 17:20 16:34 16:31
28] 08124 67:27 {064 | D66 6528 o520 joss2 20:20(2) | 05:91 10732 [o7m23 08:17 08:45
1117 18:14  {19:3 | 2066 | 2042 [22:05  j2:38 17 20:37 (2} 20:38 19224 [17:18 18:33 16:32
25 | 0§23 167:21 | gs14 |57 [05:20  J05:53 20:19 (2) | 06:43 0733 (0725 o819 08:45
17:19 |20:05 | 20:57 | 2443 |22:00  120:33 18 20037 (23] 20:33 1932 176 16:32 16:33
0| 08:22 |o7:19 OS2z | 0S:26 [05:21 | 05:55 20:19 (2} | Ofed4 0735 §0727 03:20 08:45
| 17:20 |20:06 2058 | 2Li44 §22:01 2432 19 20:38 (23] 20031 19:19 {1715 16:31 16:34
a1 | 08:20 o7 g | 05:25 H | 05:56 20:19 (2} | D6:46 1 §87:29- 08:45-
| 17:22 2605 | 21:45 i |21:30 19 20:38 (2} ] 20:2% ! j1713 16:35
Potential sun hovrs | 259 | 278 | 367 i 4ib | 483 | 498 | s62 | 454 28 13 266 | 244
Tetal, worst case § | i 1 ] 286 1 | 21 [ 1 ]
Sun reduction | i | | | 0.37 | | 0.27 t | 1
Oper, ime rad, | i | | | 1.00 | | 5,00 1 | |
Wing dir. red. | ] | | | 068 | | 0,68 i | |
Total reduction | i ] | | 0.8 | f 0.18 } | |
Total, real | i i | | 72 | [ 2 i | |
UN 2023 640
J U ﬁﬁt—
S fErey ooy vy o
Table layout: For each day In each month the foflowing matrix apply
Day in month Sun rise (hh:mm) First time {(hh:mm} with ficker  (WTG causing flicker first time}
{ Sun set (hh:mm} Minutes with flicker  Last time (hh:mm) with ficker (WTG causing flicker last time}
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Frojert: Desapton

Inchamore

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shadow receptor: AL - H38 )
Sunshine probability S (Average daily sunshine hours) [VALENTIA OBS.]

Assumptions for shadow calculations

|3anuary |February

140846

§ 16:36
2$08:4%

116:37
3 [08:45

i 138
4108:45

] 16:39
5] 0845
36:41
6| 08:45
16:42
7| 084
16:43
| #8449
| 16:44

w®

Potential sun hours | 259
Total, worst case |
Sun reduction |
Oper. tima red, |
W eir, red. |
Totzl reduction |
Total, reat |

10819
i17:24
tusn7
§17:25

68:15

12:28

08:14

1730 3

08:12

17318 11

08:11

17:33 13

02:09

17:35 15

098:07

17:37 iz
| 09:05

739 19

a8:03

17:41 19

05:02

bY L] 19

08:00

i7:44 1%

0758

17:46 19

07:56

§7:48 18
| G7:54
15750 16

[ jerd

Insl M

Qrse

53 i1
| ar:48

| 17:56 2

6

12

a7

236

023

.00

.63

T 213
¢ ‘30

| March

i
{

16:50 (2 |
16:55 (2] |
16:47 (2} |
16:58 (2}
16:46 (2)
16:55 (2}
16:45 {2}
17:00 (2} |
16:44 (2} |
17:08 (2
16:44 (2)
17:03 {2}
16:44 {2)
17:03 (2} |
16:44 (2} |
17:02 {23 |
16:44 {2} |
17:03 (2} |
16:94 {23 |
17:03 {25 |
16:44 {2) |
17:02 (2} |
16:45 {2} |
17:01 (23]
296121 |
17:00 (21 |
16:8 (2} |
16:59 (23 |
16:52 {2} |
16:55 {21 |

|

|

17:36 {3} |
17:42 (3} |
17:33 {33 |
17:45 £33 |

|
{
{
i

07:2%
t8:16
07:21
18:18
07:21
18:19
07:19
18:21
07:16
1823
G714
18:25
o712
18:26
67110
18:28
onar
1830
G7:05
18:32
07:03
18:34
a7:0%
18:33
£6:52
18:37
06:56
18:39
06:54
15:4%
06;5%
18:42
06:49
18:44
0647
1846
0635
18:67

n6:26
1901
0624
19:03

20:05
07:19
20:06
0n7?

17:32 (3}
17:46 £3)
17:30 {3}
17:46 {3}
17:30 {3}
17:47 {3}
17:30 {3}
17:47 (3}
17:30 {3}
17:47 (3}
17:29 3}
17:46 {3}
17:30 {3}
17:45 {31
17:31 (3}
17:44 {3}
17:33 {3}
17:42 {3}

{Aprl

714
20;1%
(78 ¥
12
| 0710
| 213
07:08
20:15
9705
20:47
07:03
| 20:18
07:81
20:10
06:58
0:22
06:k6
{20:23
i 0654
20:25

5 Turbine Wind Farm, Inchamare, Coolea, Co. Cork

|May

46:10
21:01
16:08
21:02
§ 06:06
214
06:1
21:06
06;02
21:.07

Table layout: For each day in each month the following matrix apply

Day in month

Sus rise {hh:mm)

Sun set (hhzmm)

Minutes with flicker

First time (hh:mm} with flicker
Last time {hh:mm) with flicker

Jan Feb Mar

Operational time:

N NNE ENE E

357 232 194 296

[June | 2uty jAugust
05249 f5:31 | 05:58
2147 2.0 | 24:28
05:23 0512 05:59
2148 22200 21:27
05:23 a5 06:01
2143 2200 25;25
05:22 (5:23 06:03
21350 21:59 21:24
| 05:21 05:24 | 06:04
{21:51 21:59 21:22
| bS:21 05:25 115 2]
{2152 2158 2820
05:20 | os26 | 06:07
2153 2158 2i:48
0519 65:27 0609
21:54 21:57 28056
05:19 05:28 (L 11)
21:549 21557 255
05119 0529 06712
21:55 21356 21:83
[EHE 0530 | 0614
29:56 21:55 12L:41
n5:18 | 95:31 06:15
| 25:57 2154 29
05:18 0512 06337
21:57 21:83 2307
(LT 05123 06218
21:38 21152 2405
0517 05:34 | 06220
21159 | 2151 j 2103
| 05:17 0536 06222
2i:59 21:50 Fikial
05:17 0537 06:23
22.00 21349 20:59
iy 0538 | 0&:35
22:00 21:4B b 2nesy
05:17 | 65:23 0627
| 22:00 21:47 Fiset)
05:17 a4l 0678
2201 21746 20:53
05:27 542 06:3¢
2 21045 | 20:51
9597 05:43 { p6:3i
| 28:01 §21:51 §anmas
05:18 1 05:45 j06:33
22:01 f 2142 | 20:46
05:18 } 05146 | 06:35
2208 | 21:41 | 20:44
05:12 | 05:48 | 06:36
22:0% | 21:3% 2042
1 05:19 | 05:49 0635
22:81 2138 20:40
05:1% 015:50 06:40
250 36 20:38
£5:20 05:52 06:41
12:01 §21:35 20:35
05:20 § 0553 b6:43
izm 25133 20:33
551 05:55 0694
22:01 21:32 20:3t
0556 3 06:46
28:30 § 2023
| 499 | 592 454

|
|
|

windPRG 3.6 361 by EMD International A:S, Tol. + 45 63 16 48 58, www.omd-infernaligral.com, suppori@emd.gk

ESE SSE S S5W WSW W WNW NNW Sum
505 722 799 1,057 875 1,557 847 1,319 8,760

Apr May Jun

Jul

| SeptembefOctaber
i hE:ap | 07:37
| 20:26 | 12:37

06249 07:38

2024 19:1%

D651 0740

Wz 19:52

06:53 4742
120:20 | 12:50 6
[ 06:54 | 07:44

17 15:04 1

9656 0745

2815 1505 14

06:58 07:47

20:13 | 1903 15
| 06:59 | 07:43

20:11 19:01 17

G7.01 07:50

20:06 18:59 i7

07:02 0752

20:06 18:56 i7
| G704 | 07:54
| 20:04 j18:54 17
| 67:06 } 07.55
|20:01  jiasp 55
| 407 [ 0157
| 49:59 | t158:50 13
| 07:19 10759
| 19:57 118:48 it
|71 0801

19:54 18:45 3

0712 08:02

19:52 18:43

LBt 08:09
| 49:50 j13:41
|07:15 1 02:66
| 13:47 1839

o027 008

19:45 18:37

0719 08:09

19:43 18:35
L4720 | B8:151
1940|1823

022 05:13

19:38 18:30

07:24 08:15

19:16 18:28
| 07:25 08:16
[19:33 {1826 &
|o7:27 818
1931 irze 12
| 07:39 07:20
11919 17:1 14
{0730 8nn
f19:26 |17:20 16
6732 | 67:21
[RL ] | 17:18 18
jons |onas
}19:2 | 17:16 13
jUr:3s | 07.27
119:19 | 17:1% 29
| | 07.29
| 117:13 pli]
[ 381 o
| i 280
| i 0.24
| i 100
| i 0.62
| i 015
I I 42

Lieessed uset

Jennings O'Donovan
Finisklin Business Park
IE-F91 RHH9 Sligo
+353719161416

abymne [ abyrne@jodireland.com
Calculated:

10/03/2023 13:04/3.6.361

18:12 (3)
18:18 {3}
18:09 (33
18220 {3}
18:07 {3}
18:21 (3}
18:06 (3
18:21 {3}
18:05 {3}
18:22 {3)

18:05 (3}

1827 {3}
18:04 (3}
181213}
18:04 {3}
18:21 (3}
18:05 {3
187203}
18:06 {3}
18:19 (3}
18:07 (3;
18:17 {3}
18:10 {3
18:13 {3}

$7:20 {2}
17:26 {2}
16:17 12}
16:29 12}
16:16 2}
16:30 {23
16:15 (23
1631 2}
16:14 £2)
16:32 (2}
16:13 (2}
16:32 (2)
16:13 {2)
16:33 2)
16:12 €23
16:32 {2}

{WTG causing Ricker first time)
{WTG causing flicker last time)

10/03/2023 14:02 / 43

| November

07:31
17:11
732
17:09
[ 07:34
| 17:07
ar:36
17:05
07:38
1704
074
| 17:92
| 07:41
17
0743
16:58
07:45
| 15257
| 07:47
16:55
07:49
16:54
o750
16:52
| u7:52
| 16:51
| 07:54
| 16249
| 07:56
| 15:a8
| 07:57
| 16246

| 08:1%
| 636
| 0813
11635
109:14
| 16:31
10916
§16:34
§09:17
£16:33
§03:19
116:32
§68:20
| 16:31
|

I
256

2n
18

17

97
0.18
160
6.63
n1d

1

Aug Sep Oct Nov Dec
1.30 2.04 2.89 492 579 4.99 4,32 4,35 3.60 2,54 1.64 1.06

| December

16:12 {23 | 08:22
16:32 23 [.16:30
16:13 €2} f 08:23
16:31 {2} [ 16:30
16:14 {2} | 08:25
16:31 {2} [ 1629
16714 {2} | 08:26
16:30 {2} | 16:29
16:16 (7} | 08:27
16:29 {2} | 16:28
$6:17 {2} | 0829
16:27 {2} ] 16:28
$6:21 {2} | 08:30
16:24 {2} | 16:27
031

| 16:27

| 03:32

1627
0D8:33
16226
0834
16126
£3:35
1636
| 08:36
1 16:28
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16326
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| 16226
05240
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0a:41
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jl6:23
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Frapect: Drescriptrn T TEn ] g g,
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork | .0, » NEVELOP, “"?ENTSECT
PO i

{ ‘ " ;’z(

6 JUN 2023 646

Laented utdr:

Jennings O'Donovan

Finisklin Business Park

IE-F91 RHHY-Sligo
+353719161416

abyrne / abyrne@jodireland.com
Lalnzated:

10/03/2023 13:04/3.6.361

-y

SHADOW - Calendar

Calculation: Alternative Scenario 3 Real Case Shado sl dal hine hours) (VAL 08S]
H 3 Sunshine probability S {(Average daily sunshine hours) [VALENTIA OBS.
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2,85 4.92 579 499 432 435 3.60 2,54 1.64 1.06

QOperational time
N NNE ENE E ESE 55E 5 SSW WSW W WNW NNW  Sum
357 232 194 296 505 722 769 1,057 B75 1,557 847 1,319 8,760

]3anuary |February |[March  |Apsil | May [June uly | August ] SeptembekQOctober jNovembe) December
1| 08:45 {88:19 07:25 07:14 1 06:10 {05:24 | 05:21 | 05:58 06:48 107:37 | 07:31 | 08:22
16:36 117124 18:16 20010 121:01 121:47 22:00 | 21:29 20:26 | 19:17 1714 | 36:30
2 | 0B84 | 08:17 07:23 07:12 | 06308 | 05:24 {05:22 | 96:00 06:49 107:38 | 67:32 | 08:23
16:37 :37:26 | 18:18 120:11 | 2102 | 21:48 | 22:00 | 21327 | 2324 119:15 | 17:0% | 168:30
30845  joRils {0721 |67:10 [ 06:06  [05:23 | 05:23 108:00 | 06:51 107:40 | 07:34 | 08:24
16:38 |17:28 118:19 | 20:13 | 21:04 | 23:45 | 22:00 ] 21:25 | 20:22 | 1912 | 17:67 | 16:29
4] 08:45 | 08:14 107:19 07:08 | 06:04 [ 05:22 | 05:24 | 06:03 [ 06:53 | 07:42 | 07:36 | 08:26
16:40 | 17:30 18:21 20:15 | 21:06 | 21:5G | 21:59 121:23 20;20 | 15:10 117:65 | 16:29
5]08:45 | 0B:12 07:16 07:05  |06:02  05:2F ]| 05:24 | 06:04 06:54 | 6743 10738 [0B:27
16:41 [ 1731 18:23 007 ) 2107 2151 2159 [2m:22 20017 119:08 1104 | 16:28
6)08:44 [ 0B 07:14 07:03  |06:00 | 052t [05:25 | 06:06 06:56 | 07:45 | 07:40  [08:28
. | 16:42 j17:33 18:25 218 | 25:09 | 21:52 | 21:58 | 21:28 20:15 | 19:05 | 17:02 | 16:28
’ 7]08:44  {08:09 07:12 07:01 0559 [05:20  [05:26 | D07 06:58 | 0747|0741 ] 08:30
| 16:43 | 17:35 18:27  |20:20  {2u11 j21:53 | 2158 | 21:18 20:13 f1%03 j17:00 | 16:27
B | 0Bi44 | 0B:07 07,10 }j0&:58  ]05:57  ]05:20 | 05:27 | 06:00 06:59  j07:49 0743 | 08:31
| 16:45 | 17:37 | 1B;28 2022 {2112 {21:54 | 21:57 | 21:16 24:11 § 19:01 | 16:58 | 16227
9]08:43 | 08:05 | 07:07 1 06:56 ] 05:55 | 05:19 | 05:28 j06:11 07:01 107:50 | 07:45 | 08:32
16:46 |17:39 [18:30 ]20:23 | 214 [2054 | 21:56 j21:14 [ 20:08B [1B:59 | 4657 | 16:27
10 1908143 | 08:03 | 07:05 1 06:54 | 05:53 | 95019 | 05:29 1 06:12 | 07:02 | 97:52 | 07:47 | 0833
1647 | 17:41 18:32 |20:25  [21:16 2155 [21:56 121:13 0 | 20:06 | 1B:56 | 1655 | 16:26
11 | 0842 | 08:02 | 67:03 | D6:52 | 0552 {05118 j 05:30 | 06:14 1 07:04 | 07:54 107:49 | 08:34
16:49 | 17:43 | 18:34 | 20:27 | 2137 j 21:56 {2185 | 21:11 | 20:04 | 18:54 {16:54 | 16:26
12 | 08:41 0B:0¢ | 07:01 06:50 | 0550 | 0S5:18 ] 05:31 | 06:15 | 07:66 | 07:55 10750  j08:35
16:50 17:45 | 18:35 20:29 | 25:1% | 21:57 121:54 | 21:09 | 20:01 | 18:52 ] 16:52 i16:26
13| 0841 07:58 | 06:58 06:47 | 05:48 | 65:18 105:32 | 06:17 | 97:67 | 07:57 | 97:52 ] 98:36
16152 17:46 | 18:37 20:30 | 2%:20 | 21:57 | 21353 | 21:07 [ 19:59 | 38:50 | 16:51 116:26
14 | 0&:40 1497:56 | 06:56 | 06:45 | 05:47 | 05:17 [ G5:33 | 06:19 [ 07:09 | 07:59 07:54 {08:37
16:53 17:48 1839 2032 121:22 [ 21:58 | 21:52 | 21:05 | 19:57 18:48 16:49 1 16:26
15 | 08:3% 07:54 06:54 06:43 | 05:45 §05:17 | 05:35 | 06:22 187111 08:01 07:56 | 08:38
16:55 17:50 18:41 20:3¢ 12123 {21358 (2150 | 21:03 | 19:54 1B:45 16148 | 16326
16 | 0B:38 07:52 06:51 0641 0544 j05:7 | 0536 | 06:22 | 07512 08:02 07:57 | 08:3%
16:56 17:52 1B:42 20:35 12128 121:59 ] 21:50 | 21:01 | 1452 18:43 16:46 [ 16:26
17 j 08137 07:50 06:49 06:39 | 05:42 ] 05:17 | 05:37 | 06:23 | 07:14 0B:04 07.59 | 08:40
16:58 1754 18:44 | 20037 | 21:26 | 21:59 | 21:49 | 20:59 | 19:50 18:41 16:45 | 16:26
18 | 08:36 07:48 06:47 i 06:36 | G541 | 05:17 |-05:38 | 06:25 | 07:15 | 08:06 | 08:01 | 08:41
1700 17:56 18:45 ] 20:39 |.21:28 | 22:00 | 21:48 {20:57 | 19:47 18:3% | 16:44 | 16:27
19 | 08:35 07:45 06:45 | 06:34 | G5:39 | 05:17 } 05:40 106:27 | 07:17 18:07 08:03 | 08:41
17:61 17:58 {18:47 1 20:40 [ 21:29 | 22:0C | 21:47 ] 23155 | 19:45 18:37 16:42 | 16:27
20 | 08:34 07:44 106:42 | 86:32 | 05:38 | 05:17 {0541 | 06:28 1 07:19 } G8:09 08:04 | 08142
17:03 | 14:5% | 18:45 | 20:42 |21:31 ] 22:91 12146 | 20:53 | 19:43 | 18:35 {1641 | 16:27
21 | 08:33 07:42 06:40 | 0G:30 | 06:37 | 05:17 19542 | 06:30 | 07:20 108:11 | 08:06 [ 08:42
12:05 18:01 18:51 | 20:44 j21.32 | 22:401 121:45 | 20151 | 19:40 ]18:33 ] 16:40 [ 16:28
{' 22 | 0832 07:4C 65:38 | 06:28 | 05:35 | 65:17 | 05:43 | 06:31 | 07:22 ] 08:13 1498:08 108:43
17:06 18:03 18:53 | 20:46 | 21:34 | 22:61 | 21:43 | 20:48 | 19:38 | $8:31 | 16:3% j16:28
23 | 0831 147:38 | 0h:35 | 06:26 | 05:34 | 05:18 | 05:45 | 06:33 [07:24 | 08:15 | 08:09 108:44
17:08 11805 | 1854 [ 247 | 2135 mn 121542 (20046 }19:36  [18:28  [16:38 | 16:29
24 §08:30  107:36 j06:33 (0624 | 05:33 05:38  [05:46 | 06:35  jO7:25 08:16 | 08:11 08:44
17:10 | 18:407 | 18:56 | 20149 | 21i37 22:01 | 21:41 | 20:44 119:33 18:26 | 16:37 16:29
25198:28  |07:34 | 06:31 |06:22  j05:32 (0518 | 05:48 | 06:36 | 07:27 07:18  |08:12 08144
17:11 | 18:08 | 18:58 | 20:51 121:38 | 22;01 { 21;39 | 20:42 | 19:31 i17:24 | 16:36 16:30
26| 0B:27 | 07:32 | 06:28 | 06:20  10%:30 0519 | 0549 | 06:38 ] 07:29 07:20 | 0B:14 08:45
17:13 | 18:10 | 18:00 | 20:52 ]121:3% 22:m | 21:38 | 20:40 | t9:29 17:22 | £6:35 16:31
27 | 08:26 | 07:29 | 06:26 | 06:18 05:29 95:19 | 05:51 [ 06:40 | 07:30 07:22 | 08:16 | 08:45
[ 17:15 | 18:12 | 19:01 | 20:54 21:41 22:01 | 21:36 | 20:38 | 19:26 17:20 | 16:34 16:31
28 | 08:24 | 07:27 | 06:24 106:16 05:28 05:2¢ [ 05:52 j 06191 | 07:32 07:23 | 08:17 08:45
117:47 | 18114 }19:03 20:56 21:42 201 (20335 20035 | 19:24 17:18 [ 16:33 16:32
290823 | {0721 06:14 05:27 05:26 j05:53 j 0843 | 0733 07:25  [omi9 08:45
17:19 | 120:05 20057 21:43 22:01 ] 22:33 120:33 | 19:22 17:16 I 16:32 16:33
30 | 08:22 | j07:19 96:12 05126 j 0521 {1 05:55 | 06:45 | 07:35 | 67:27 j 08:20 | 08:45
17:28 i | 20:66 20:59 21144 | 22:01 | 21:32 | 20:31 | 19:19 | 17:15 | 16:31 1 16:34
31| 08:20 i | G7:17 | 05:25 | ] 05:56 | 06:46 | | 67:29 | ] 08:45
17:22 H | 20:08 | | 21245 | 121:30 | 20:29 | |17:13 | 116:35
Potentiafsunhours | 259 | 278 | 367 | 416 | 485 | 499 | &12 | 454 | 381 | 330 | w6 § 244
Totel, worst case i | | | | | | L | | i
Sun reduction | | I | | | } | | |
Oper. time red, | | | I | | i | | 1
Winel dir. red, { 1 | [ | | ] | [ 1
Total reduction | | i | | ; | | I
Total, real | | | i ! | i | i |
Table layout: For each day in each month the following matrix apptly
Day in month Sun rise (hhimm) First time (hh:mm) with ficker  {WTG causing flicker first time)
( Sun set (hh:mm} Minutes with flicker  Last time {lih:mm) with flicker {WTG causing flicker last time)
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Profect: Lreseriptions.
Inchamere 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

SHADOW -~ Calendar, graphical
Calculation: Alternative Scenario 3 Real Case

vremsed uses:

Jennings O'Donovan

Finisklin Business Park
IE-F91 RHH9 Sligo {.
+353719161416

abyrne / abyrne@jodiretand.com
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10/03/2023 13:04/3.6.361

ArHI B H2
e e w""‘ﬁ'ww e -, :
- o - ‘“\r..\_ . .., -
E: ] g : g
E s . "
3 A ! a L -
“ G
E
'_
" NFREINS SS— i
i
by ; : N
i E ; e
i AOE : Caall
L T Al i
e IChoE = = et i (
LRTIE A e R S N AN 0 S I L N M LI N i S Fiane R B e R Tl S h s O L
Jan  Fes Mar  Apr HMay Jin Ju Aug Sep Ot Nor Dec San Jan  Feb Mar Ap May. Jun Jui Aug Sep Oct HNov Dec Jan
Morith Month
O H4

Time
Time

S i
: !
H
i g
& P
! H - g 1 g !
o L - I !
ST e by Tiﬂ:“'-%a" e ST S R A it e K R S it Sy S S S (3 :“}h TR e 0 N i 2 S S S S S S
Jan  Feb Mar  Apr May Jw Jui Avg Sep Oct Hov Det Jan Jan  Feb Mar  Ap May Jun Ju A Sep et Nav Dec  Jan
Month Month
e
EHS F HG {
pod o] - S — 20 g = o e e -

e
:"r' ey ¢ FURTTTTEY Lo ";’T T L ‘!"f?“': [ G B ) ¥ 'g TTTTTTYTY Y
Jan  Feb Mar  Ape May Junm JU Aug Sep Oct How Dec Jan Jan  Feb  Mar
Month
WTGs
2:T5

windPRO 3 6.361 by FMD International A’S. Tel. + 45 69 16 48 50, www.cmd. intecnational.com, supper@emd dk

Apr

10/03/2023 14:02 f 45 Wlﬁd PRO

T L o
Ju Aug Sep Oct Moy Dec  Jfan
Month

5:T3




Prospt. Desarpltnn: Licerded user:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork o Jennings 0'Donovan
= e OPMENT o Finisklin Business Park
{ Ee D ’ %\ IE-F91 RHHY Sligo
P v +353719161416
},f“ 3 abyrne / abyrme@jodireland.com
Caletated:
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SHADOW - Calendar, graphical | 6 JUN & |

Calculation: Alternative Scenario 3 Real Case \w
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Faject.
Inchamore

Desaiption: .
5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork
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Jennings O'Donovan
Finisklin Business Park
1E-F91 RHHS Sligo
+353719161416

abyme [ abyrne@jodireland.com
Calcudsted:

10/03/2023 13:04/3.6.361

SHADOW - Calendar, graphical
Calculation: Alternative Scenario 3 Real Case
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Prigect:
Inchamore

Fetiriphon,
5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

SHADOW - Calendar, graphical

Calculation: Alternative Scenario 3 Real Cas
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Prigjxt: Descrption: Literisen wser,

Inchamore 5 Turbine Wind Farm, Inchamere, Coolea, Go. Cork Jennings O'Donovan
Finisklin Business Park s
IE-F91 RHHS Sligo [
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abyme / abyrne@jodireland.com
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10/03/2023 13:04/3.6.361

SHADOW - Calendar, graphical
Calculation: Alternative Scenario 3 Real Case
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Tregext: T Layraed cier.
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan

M Finisklin Business Park
58 DEVELOTMENT S

e 1E-FS1 RHHS Sligo
+353719161416
a?ylrgée / abyrne@jodireland.com
eularad

SHADOW -~ Calendar, graphical

Calculation: Alternative Scenario 3 Real Case - s
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Frojet: Desiriphion:
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

Lensed user:

Jennings O'Donovan

Finisklin Business Park

IE-F91 RHH9 Sligo
+353719161416
abyrne / abyrne@jodireland.com
Calcrdated:
10/03/2023 13:04/3.6.361
SHADOW - Calendar, graphical
Calculation: Alternative Scenario 3 Real Case
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Figert [ - tatwrded sk
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork /‘7;';:"\“{9_;_(5 Jennings O'Donovan

s T Finisklin Business Park
IE-F21 RHH9 Sligo
+353719161416
abyrne / abyrme@jodireland.com
Calouated:

10/03/2023 13:04/3.6.361

SHADOW - Calendar per WTG

Calculation: Alternative Scenario 3 Real Case  WTG: 1 #7FlL

ions fo ow calculatio
Assumption for shad alculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 579 4.99 4.32 4.35 3.60 2.54 1.64 1.06

Cperational time )
N NNE ENE E ESE SSE & S5W WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

1January | February [March t April [May | June
1| 08:46 108:19 16:03-16:12/9 | 07:25 107:15 | 06110 | D5:24
| 16:36 | 17:24 15:1B-15:45/27 [ 1B:16 [20:10  j21:1 | 21:47
2| 08:46 | 08:17 16:07-16:09/2 | 07:23 [07:12  j05:08 | 05:24
16:37 | 17:26 15:19-15:45/26 | 18:18 | 212 121:03 | 21:48
3| 0B:45 15:21-15:24/3 | O%:16 15:21-15:44/23 | 07:21 | 07:10  {06:06 j 05:23
16:39 | 17:28 {18:20 ]20:13 | 25:04 | 21:49
4 [ 08:45 15:18-15:27/9 | 08114 15:22-15:43/21 | 07:19 | 07:08 | 06:04 | 05322
| 16:40 | 17:30 | 18;21 | 20:15 | 21:06 {21:50
5] 08:45 15:18-15:29/11 [ 08:12 15:24-15:41/17 | 07017 | 07:08 | 06:02 | 05:21
16:41 [17:32 | 18:23 | 20:27 | 21:08 | 21:51
6] 08:45 15:16-15:30/14 | 08:11 15:27-15:35/12 | 07:14 | 07:03 | 06:00 | 05:21
16:42 |17:33 | 18:25 | 20:19 ] 21:09 | 21:52
7i08:44 15:116-15:32/16 | 08:09 | 0712 17:42-17:50/8 | 0701 | 65:59 | 05:20
| 16:43 {172:35 | 18:27 ) | 20:20 | 21:11 | 21:53
8| 08:44 15:15-15:33/18 | 08:07 | 07:10 17:40-17:52/12 [06:59 | 05:57 | 05:20
1 16:45 | 17:37 [ 18:28 f20:22 | 2113 | 21:54
9| 0Bi43 15:16-15:35/19 | 08:05 | 07:08 17:39-17:53/14 | 06:56 | 05:55 | 05:19
| 16:46 | 17:39 | 18:3¢ |2t:24 | 21:14 } 21:55
10 | 08:43 15:15-15:36/21 | 08:04 107:05 17:38-17:52/14 {06:54 ] 05:53 | 05:1%
| 16:47 | 17:41 ]18:32 ] 20:25 | 21:16 | 21:85
‘11 | 08:42 15:14-15:37/23 | 08:02 | 07:03 17:38-17:52/14 |0&:52 | 05:52 105:18
| 16:49 | 17:43 | 18:34 | 20027 | 21:17 121:56
12 | 08:42 15:14-15:38/24 | 08:60 | G7:01 17:38-17:52/14 | 06:50 | 05:50 20:34-20:42/8 | 05:18
| 16:50 ] 17:45 | 18:35 [20:26 | 21:19 | 21;57
13 | DB:41 15:14-15:3%/25 | 07:58 | 06:58 17:3B-17:50/12 |[06:47 | 05:4B 20:32-20043/11 | 05:18
| 16:52 [ 17:47 | 18:37 | 20:30 | 21:21 | 21:58
14 | 08:40 15:13-15:39/26 | 07:55 | 06:56 17:39-17:49/10 | 06:45 | 05:47 20:32-20:45/13 | 05:18
}'16:53 | 17:48 | 18:39 120:32  |24:22 | 21:58
15 | 08:39 15:13-15:40/27 | 07:54 | 06:54 17:42-17:47/5 | 06:43 | 05:45 20:30-20:45/15 | 05:17
| 16:55 | 17:50 | 18:41 |20:34 | 21:24 | 21:59
16 | 08:39 16:00-16:06/6 | 07:52 | 06:52 | 06:41 | 85:44 20:30-20:46/16 | 05:17
| 16:56 15:13-15:41/28 | 17:52 | 18:42 | 20:36 [ 21:25 | 21:59
17 | G8:38 15:59-16:08/9 | D750 | 06:49 | 06:39 | 05:42 20:30-20:46/16 | 05:17
| 16:58 15:13-15:42/29 | 17:54 | 18:44 | 20:37  f21:27 | 22:00
18 { 08137 15:58-16:10/12 | 07:48 [ 06:47 [06:36  JOSi41 20:29-20:46/17 | 05:17
| 17:00 15:33-15:43/30 | 17:56 | 18:46 |2:39 |21:28 | 22:00
19 | 08:36 15:58-16:11/13 [ 07:46 | 06:45 |06:3¢ | 0%:39 20:30-20:46/16 | 05:17
| 17:0% 15:13-15:44/31 | 17:58 ] 18:48 | 23:41 ] 21:30 | 22;00
20 | 0|:35 15:57-16:13/16 | 07:44 | 06:42 ] 06:32 | 05:38 20:30-20:47/17 | 05:17
| 17:03 15:14-15:45/31 | 18:00 | 18:49 {20:42 | 21:31 122:01
21 | 08:34 15:56-16:13/17 | 07:42 1 06:40 106:30 [ 05:37 20:30-20:47/17 | 05:17
| 17:05 15:14-15:45/31 | 18:01 ]118:51 | 20:44 | 21:33 2:01
22| 0B:32 15:57-16:14/17 | 07:40 ] 06:38 ]06:28 | 05:35 20:30-20:46/16 | 05:18
| 17:06 15:13-15:45/32 | 18:03 | 18:53 [20:46 | 21239 22:01
23] 08:31 15:57-16:15/318 | 07:38 | 66:35 | 06:26 ] 05:34 20:30-20:46/16 | 05:18
| 17:08 15:14-15:46/32 | 18:05 | 18:55 | 20047 | 21:35 22:01
24| 08:30 15:56-16:14/18 | 07:36 | 06:33 |06:24 ] 05:33 20:31-20:45/14 | 05:18
[ 17:10 15:13-15:46/33 | 18:07 | 1B:56 | 20:49 | 21:37 22:0t
25 | 08:29 15:57-16:15/18 | 07:349 | 06:31 | 86:22 | 05:32 20:31-20:45/14 | 05118
[ 17:12 15:14-15:46/32 | 1B:09 | 18:58 ] 20:51 | 21:38 22:02
26 | 0B:27 15:5B-16:16/1B | 07:32 | 06:28 | 06:20 | 05:30 20:32-20:45/13 | 05:19
| 17:13 15:15-15:47/32 | 18:10 | 19:00 | 20:53 | 21:3% 22:02
27 | 08:26 15:58-16:15/17 ] 07:30 | 06:26 | 06:18 [ 05:129 20:33-20:44/11 | 05:19
|17:15 15:15-15:47/32 | 18:32 | 19:01 | 20:54 [zl41 22:01
2B ] OBi25 15:159-16:16/17 | 07:27 | 66:24 J06:16 | 05:28 20:34-2(:43/9 05:20
1 17:17 15:16-15:47/31 | 18:14 } 19:03 | 20:56 | 21:42 | 22:01
20 108:23 15:59-16:15/16 | [07:22 [06:14 | 05:27 20:35-2(:42/7 ) 05:20
| 17:19 15ii6-15:47/31 | | 20:05 | 20:58 ] 25:43 ] 22:01
30 | 0B:22 16:00-16:14/14 | | 07:15 Jo6:12  ]05:26 206:38-20:41/3 | 05:21
| 17:2% 15:16-15:46/3¢ | | 20:07 j20:59 | 2044 {2221
31 | 08:20 16:02-16:14/12 | |07:17 i | 05:25% {
| 17:22 15:18-15:46/28 | | 20:08 | | 21:46 |
Potential sun hours | 259 | 278 | 367 1418 | 485 1499
Sum of minutes with flicker 967 137 103 i 249 [}

Table layout: For each day in each month the following matrix apply

Day in menth Sun rise {hh:mm} First time (hh:nm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hbimm) First Eme (hh:mm) with flicker-Last time {hh:mm) with flicker/Minutes with flicker

Chd TG T E 36 By BMD Tnimimaional A'E ol V4B 65 16 46 85 Ww smalinfornational com, Supparisemaan e oty Taii T WINAPRON



Praject: Desonption: Litesvaerd user.

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park o
IE-F31 RHHS Sligo !
+353719161416
abyime / abyrne@jodirefand.com
Catoutated:

10/03/2023 13:04/3.6.361

SHADOW - Calendar per WTG

Calculation: Alternative Scenaric 3 Real Case WTG: 1-T1

Assumptions for shadow calculations Sunshine probability S {Average daily sunshine hours) [VALENTIA OBS.]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 579 4,99 432 435 3.60 2.54 1.64 1.06

Operational time
N NNE ENE E ESE S5E S SSW WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,780

3uly [ August | September | October | November | December
10522 | 05:58 20:45-20:52/7 | 06:48 | 07:37 18:17-18:34/14 | @7:31 108:22 14:56-15:19/23
[ 22:01 21:2% | 20:27 | 16:17 117:11 [ 16:31
Z [ D5:22 06:00 | 06:50 | 07:35 1B:17-18:31/14 | {7:33 {08:23 14:58-15:19/21
| 22:08 21:27 | 26:24 | 19:15 | 17:09 [ 16:30 .
3105:23 06:01 | 06:51 | 67:40 18:16-18:30/14 | 07:34 08:25 14:59-15:18/19
| 22:08 21:25 | 20:22 | 15:13 {117:G7 | 16:29
4 | 05:24 ‘06:03 | ¢6:53 | 07:42 18:16-18:30/14 {07:36 15:00-15:04/4 | 08:26 14:59-15:17/18
| 22:00 21:24 | 2G:20 | 15:10 j17:.05 | 16:29
5| 05:25 06:04. | 06:54 | 07:44 1B:17-18:29/12 {07:38 14:56-15:0%/13 [08:27 15:01-15:17/16
| 21:58 | 21:22 | 20:18 | 15:08 117:04 | 16:28
6 | 05:25 06:06 | 06:56 | 07:45 1B:17-18:27/10 }07:40 14:53-15:11/18 | 08:29 15:02-15:16/14 g
| 21:59 21:20 | 20:1% | 15:06 {17:02 | 16:28 {
7| 05:26 06:07 | 06:58 | 07:47 18:19-18:24/5  ]07:42 14:52-15:13/21 1} 08:30 15i05-15:16/11
| 21:58 | 21218 | 20:13 | 19:03 {17:00 | 1e27
B | 05:27 1 06:09 06:59 | 07:49 {07:43 14:51-15:14/23 | 08:31 15:06-15:15/9
| 21:57 | 21:97 20:11 ] 15:01 116:59 | 16:27
9 05:28 | 06:11 47:01 | 07:50 107:45 15:37-15:40/3 | 08:32 15:09-£5:13/4
| 21357 ] 21:15 20:08 | 18:58 i 16:57 14:50-15:15/25 | 16:27
14| 05:29 | 08:82 {703 | 07:52 ]07:47 15:34-15:43/9 1 08:33
| 21:56 | 21:53 20:06 | 18:57 116:55 14:49-15:16/27 | 16:27
11 | 05:30 | 06:14 £7:04 | 07:54 107:49 15:32-15:45/13 [08:35
| 21:55 | 21:11 20:04 | 18:54 {16:54 14i4B-15:17/29 }16:26
12 ] 05:31 | 06:15 47:06 | 67:56 ]07:51 15:32-15:45/14 | 08:36
| 21:54 | 21:09 20:01 | 18:52 {16:52 14:48-15:18/30 | 16:26
13 | 05:32 | 08137 047:.07 | 07:57 {97:52 15:31-15:47/16 | 08:37
] 21:53 | 21:07 19:59 | 18:50 {16:51 14:4B-15119%/31 | 16:26
14| 05:33 20:45-20:51/6 | 06:39 | 67:09 | 0755 {907:54 15:31-15:48/17 | 08:38
21353 | 21705 | 19:57 | 19:48 | 16:49 14:48-15:15/3F | 16:26
15 | 05:35 20:44-20:54/8 | 06:20 | 67:11 | 08:01 | 07:56 15:31-15:48/17 108:38
21:52 | 21:03 | 19:54 | 18:46 | 16:48 14:48-15:20/32 1 16:26
16 | 05:36 20:43-20:53/10 | 06:22 | 07:12 | 08:02 | G7:58 15:3i-15:45/18 | 08:39
[ 21:51 | 21:01 | £9:52 | 18:43 | 16146 14:48-15:20/32 | 16:26
17 §05:37 20:42-20:54/12 | 06:24 { 07:14 | 08:04 [ 07:59 15:31-15:49/18 | 08:40
2150 | 20:59 j 15:50 ] 18:41 | 16:45 14:48-15:20/32 | 16127
18 | 95:38 20:41-20:54/13 ]06:25 | 67:16 | 08:06 | 08:01 15:30-15:4B/18 | 08:41
21:48 120:57 | 19:47 | 18:39 | 16:44 14:47-15:20/33 | 16:27
19 | 05:40 20:41-20:55/14 | 06:27 | 67:17 | 08:08 | 08;03 15:31-15:49/18 | 08:42
21:47 | 20:55 | 19:45 F18:37 | 16:42 14:48-15:20/32 | 16:27
20 [ 6541 20041-20:56/15 | 06:28 [ 07:19 | 08:09 | 0B:04 15:32-15:49/17 | 0B:42
| 21:46 | 20:53 | 19:43 i 18:35 | 16:41 14:48-15:20/32 | 16:27
21 | 05:42 20040-20:56/16 | 06:30 {0720 {08:11 | 0B:06 15:32-15:49/17 | 08:43
| 21:45 | 20:51 i 1990 118:33 | 16:40 14:49-15:20/31 | 16:28 o
22 | 05:44 20:40-20:56/16 | 06:32 Y0722 108:13 [ 08:08 15:33-15:49/16 | 08:43 {"
] 21:44 | 20:49 11938 | 18:31 | 16:39 14:50-15:21/31 16:28
23 | 05:45 20:40-20:58/16 | 06:33 1497:24 | 08:15 1 08:09 15:35-15:48/13. [ 08:44
] 21:42 | 20:46 | 19:36 | 18:29 116:38 14:50-15:21/31 [ 16:29
24 | 05:46 20:40-20:57/17 | 06:35 | G7:25 | 08:17 ]08:11 15:35-15:47/12 | 08:44
| 21:41 | 20:44 | 19:33 | 18:27 116:37 14:50-1%:20/30 | 16:29
25 | 05:48 20:40-20:57117 | 06:37 | G7:27 | 07:18 108:13 15:37-15:46/9 | 08:45
21:39 | 20:42 | 19:31 117:25 | 16:36 14:58-15:20/29 ) 16:30
26 | 05:49 20:40-20:56/16 | 06:38 | 07:29 | 07:20 | 08:34 15:39-15:45/6 {08:45
21:38 ) | 20:40 | 19:29 | 17:23 | 16:35 14:52-15:28/28 ] 16:31
27 | 05:51 20:41-20:57/16 | 06:40 | 07:30 | 07122 | 08:16 14:53-15:20/27 | 08:45
21:37 | 20:38 } 19:26 j17:21 | 16:34 f16:32
23 | 05:52 20:41-20:56/15 | 06:41 | 07:32 | 67:24 | 0B:17 14:53-15:20/27 | BB:45
21:35 R i) 119:24 | 17:19 | 16:33 § 16:32
29 1 05:54 20:42-20:56/14 [ 06:43 [ 07:34 18:21-18:29/8 | 07125 | 08:15 14:55-15:20/25 | 08:46
§21:34 [ 20:33 j13:22 | 17:17 j16:32 | 16:33
30 195:55 20:42-20:55/13 ]06:45 | G7:35 18:18-18:30/12 | 07:27 | 08:20 14:55-15:19/24 | 08:46
21:32 { 26:31 | 19:1% | 17:15 j16:31 | 16:34
31| 9%:57 20:43-20:53/10 | 06:46 | | 97:29 | | 08:46
| 2§:30 ] 20:29 | | 17:13 | | 16:35
Potential sun heurs | 502 | 454 ] 381 1331 | 266 | 244
Sum af minutes with flicker 244 7 pi] 3 979 135

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time {hh:mm) with flicker-Last time (hh:mm} with flicker/Minutes with flicker
Sun set {hh:mm) First time {hh:mm} with flicker-Last time {hb:mm) with flicker/Minutes with flicker

WingPAO 3 6.361 by EMD Intcrnational A5, Tel + 45 69 16 48 50, www. cmd international com, support@emd dk 10/03/2023 14:02 /63 W ndPrRO



Froject! Destnpdiy, Kn/ELOPhimH, , {irersed user:
Inchamere 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings 0'Donovan

Finisklin Business Park
1E-F91 RHH9 Sligo

/ +363719161416
i abyrne / abyrne@jodireland.com
L Laloutated:

N, 10/03/2023 13:04/3.6.361

SHADOW -~ Calendar per WTG

Calculation: Alternative Scenario 3 Real Case WTG: 2-T5 Suneh babilty S (& dai bine hours) [VALENTIA OBS.]
s . : unshine probability verage daily sunshine hours) [VAL OBS.
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 579 4.99 4.32 4,35 3.60 2,54 1.69 1.06

QOperational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
357 232 194 295 505 722 799 1,057 B75 1,557 B47 1,319 8,760

| Janunry | February 1March 1Ap {May | Fune

1§ 09:46 14:15-14:57/42 | 08:19 15;30-15:59/29 07:25 1704-17:226/22 | 07:15 18.07-18:47/40 | 0610 20:02-20:21)1% 0Li9-06:59/5 | 0%:24 D6:0¥-D62afis

|

11636 117:34 14:31-15:02/31 [ {20:19 [ 2001 06:34-06:94/10 | 2147

2| 6846 14:15-14:58/43 | D§:17 15:30-15:58/28 | 17031724721 | 67:12 18:07-13 46732 0608 20:01-20:22721 | 85:24 G6:08-06:2214
| 15:37 |17:26 14:33-15:00/27 j12:28 0:12 121:03 06:32-06:94/12 12248

30895 $4:16-14:59/43 {08116 16:40-16:31A1 1636-15:00/24 [ 0820 133174178 | ©700 18:08-18:46/28 | B6:06 20:00-20:23/23 | 0523 06:08-06:22f14
| 16:38 §17:28 15:32-15:5826 |18:19 17:0947;23/19 | 20:13 | 20:04 96:31-05:44713 {21:49

41 08:45 19:15-14:59/99 0019 15:50-16:55/5 15:345:5724 | 0719 17:30:47:44/44 1 07:08 18:08-18:44/36 | 06:04 20:01-20:25/24 105:22 06:08-06:21/11
{16:40 F12:30 16:35-16:46/11 142301457419 | 18:21 10617:22/16 | 2815 [ 21:06 D6129-06:44/15 250

510045 14:16-15:00/44 }08:12 16:33-16:58/25 14:42-14:54/12 | 07:15 17:29-17:45/06  § D7:05 18:09-18:43124 L0602 20:00-20:26/26 | 65:20 DéB-06rarf1L
§ 1641 117:32 15:34-15:56/22 [18:23 17:08-17:20/12 § 20:17 }21:08 06:28-D6:43/15 1 28:51

6] 08195 14:1615:60/99 188311 16:31-36:59/28 §07:14 17:27 | U7:03 18:10-18:42/32 F06:00 20:00-20:27/27 | 05:21 05:16-06:2001¢
| i6:42 17533 15:15-55:54/39 $18:25 17:00-17:16/5 | 208 F RS 06:29-06:9)/14 | 21:52

7| 09:44 15:33-15:40/7 | 08:09 [6:30-17:00030 10712 T71:36-57:50/24 | 67:01 1B:18-18:41/30 U550 20:05-20:20/27 [ 05:20 06:11-06:20/9
| §6:43 14:17-15:01/44 | 17:35 £5:38.15:52/14 | §8:27 2120 013 06:35-06:43 110 [ 21:53

Bi0B:4t 15:38-1542/11 [ 08:07 16:35-17:03/22 714 17:36-17:51725 | 06:59 18:12-18:8/26 0557 20:01-20:28/27 | 0520 06:61-06:19/8
F16:45 1H17-15:01/44 | 17:37 15:41-15:49/8 18:28 20:22 25112 06:29-06:41/12 ] 21:54

9} 08:43 15:30-35:44/14 | 08:05 16:29-17:03/34 07:07 17:25-17:53/28 | 06:56 18:13-18:07/24 0555 20:01-20:28/27 | 05:19 06:13-06:39/6
11646 14:17-15:00/44 | 17:3 18:30 w4 21514 | 21:85

30| 08:43 15:30-15:96/16 | 08:04 16:28-17:00/3% 07:05 17:25-17:52/27 | 0G:54 18:16-18:34/16 05:53 105:19 06:15-06:18/3
| 16:47 24:18:15:02/44 | 17:41 158 WIS 216 0633063714 £ 2155

11| 08:42 15:29-15:47/18 | 68:02 16:8-17:03/35 07:03 J7:5-17:53728  [O5:52 1820483111 | 05:52 20:03-20:28725 §05:18
16:49 14:18-15:05445 §§7:45 18:32 2027 | 2117 ) ] 2156

12 1 08:42 15:28-15:48/20 £ 06:00 16:28-17:03/25 6701 17:26-17;53/27 % 06150 {08:50 20:05-20:28/23 1 0m:18
16:50 14:18-15:00/45 §17:45 18:38 5:29 pIEL] 2157

13 08:90 15:28-55:49/21 [ 0158 16:28-17,03/35 06158 17:25-17:52/17 | 06:47 0546 20:05-20:27/22 95:10
16:5) 14:18-15:03/45 | 17246 $18:37 20:30 21:20 2157

140840 15:2715:51/24 | 07:56 16:28-37:02/34 [06:56 17:27-17:52/25 | 06:45 05:47 JO:07-20:2020 05147
$6:51 14:18-15:04/46 [ 17:48 1839 . 232 2822 21:58

151 08:3% 15:27-15:52/25 | 07:54 36:28-17:04/23 96:54 17:29-17:51422 | D65 05:45 20:09-20:26/25 05:17
F16:55 14:18-15:04016 {17550 18:41 2034 254 25

16§ 03:38 15:27-15:53/26 | 0752 16:28-12:00/32 G652 1EA-TS0NS | 0691 0544 20005-20:26/17 o5:17
16:56 14:19-15:05/46 §17:52 18:42 2035 {21228 | 21:59

171 08:37 15:26-15:59/28 | 07:50 16:29-16:55/3¢ G6:49 17:26-17:48/22 | 06:35 05142 20:11-2U:26015 05:17
1658 1519-15:05/46 | 17454 18144 | 20:37 21237 06:10-06:5717 22:00

18] 08137 15:26-15:55/29 | 07:48 16:30-16:55/2% 06:47 12:22°17:46/23 | .06:36 05c41 2122829010 o503
17:00 $4:20-15:05/95 | 17:56 18:45 2739 1:28 DB:0R-D6:A9711 12:00

19| 08:36 15:26-15:56/30 | 07:48 17:13-17:17/4 (16:45 17:4614:42/29  { 06:39 06:58-01:01/3 05:38 20ni3-20:23/10 05:17
1701 14:20-15:06/46 11758 16:30-16:51721 16:48 041 21130 04:07-06:19/12 22:00

20 | 08:35 15:27-15:57/30 | 0144 17:09-17:23/42 | 06:42 17:36-17:44/28  § 06:32 D6:56-07:02/5 05:38 20:16-20:21/5 05;17
17:03 14:20-15:06/45 § 17:59 16:31-16:49/18 18:49 FusH 20531 06:06-06:20/24 22:61

21108133 15:26-15:56/30 §07:42 17:07-17:23116 06:48 17:15-17:45/11 J U6:30 06:54-07:03/9 05:37 06:0606:21115 05:17
A7:0S 14521-15:06/45 § 1B:01 16:33-16:48/15 18:41 2044 y 132 | 22:01

22| 08:32 1526155741 10040 17:06-10:2519 06:38 17:13-17:46/33 | UB:28 06:52-07:03/11 | 05:35 06:06-06:22/16 05:18
106 14132-15:06/49 | 18:03 16:37-16:45/8 §18:53 20:46 2139 0

23| 08:31 15:26-15:58/32 | 07:38 17:05-17:26/21 $06:35 17:12-17:47/35 | 06126 DESN-0T:04/14 05:39 £6:05-06:21/16 05:18
17:08 14;23-55:06/43 | 18:05 18:54 20:47 213135 2h0

24| 08:30 15:26-15:58/32 | 07:36 17:04-§7:26/22 06:31 THIL-1746/37 06124 D6:48-010345 0533 06:95-06:22417 0518
1700 14:23-15:06/43 | 18307 1B:56 2044 21:37 j2h0

25 108:29 15:127-15:5932 | 0724 t7: 0417300 8631 17:09-17.48130 | D6:22 DGA6-DAA3N7 05:32 06:05-06:22/17 { 05:18
1111 14241506042 | 18:09 | 18:58 20:51 1 21:38 j 2201

261 08:27 15:25-15:59/31 ] 07:32 172:0317:26/23 1 06:28 17:09-17:43/39 | 06:20 06:44-07:03/18 } 05:30 06:05-06:22/17 05119
17:13 14:25-1506/47 | 1800 19:00 | 28:52 21339 22:001

27 108:26 15:27-15:59/32 | O7:30 17:03-17:26/23 06:26 17:09-17:49/40 | 06:18 20:09-20:34/5 05:29 D6:05-06:22/17 05:1%

A5 14251505040 | 1812 19:01 20:59 0644-07:02/18 241 e
G 39| 08:25 $5:27-15:59/32 . | O7:27 12:03-17:26/23 06:24 12:67-17:48/41 [ 06:16 20:06-20:17/11 065-07:01 16 | U5:28 00506102117 5520

17357 14:26-15:04/38 | 18219 19:03 WE6 BE:40-06:4212 21:42 bRl

29 [ 08:23 15:28-16:00/32 07521 18:07-18:48M41 § 06:14 20:04-20;18/14 06:46-06:59/1F [ 05:27 06:06-06:23/17 1 65:20
1719 14:27-15:05/368 20:05 3058 DE3B-06:43/5 2443 2:m

g {0822 157281559401 07:49 18:0718:48040 1 D62E2 20:03-20:19/26 D6:AT-06:57/10 § D5:26 06:06-06: 22446 us:
L1498 14:28+15:04/36 20:06 2059 06:16-06:44/8 21:44 25

31} 08120 '15:29-16:00/31 } 107:17 1B:07-18:47/40 85:25 06:07-06:22415
[17:22 14:30445:03/33 § 12008 2146

Potential sun hours | 259 1378 $367 416 485 409
Summ of minutes with flicker 1581 991 914 539 768 103

Tabie layout: For each day in each month the following matrix apply

Day inmonth  Sun rise (bhimm)}  First time (hh:mm} with flicker-Last time {(hh:mm) with flicker/Minutes with Ricker
( Sun set (hhimm) First time {hhimns) with flicker-Last time (hh:mm) with fiicker/Minutes with flicker

e oty ras Tsa - WINAPRO




Promect; Destmption: Livensest user:

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
IE-F91 RHHY Sligo
+353719161416

abyrne [/ abyrne@jodireland.com
Calaulatad:

10/03/2023 13:04/3.6.361

SHADOW - Calendar per WTG

Calculation: Alternative Scenario 3 Real Case WTG: 2-T5

Assumption's for shadow calculations Sunshine probability S (Average daily sunshine hours) [VALENTIA OBS.]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov bec
1,30 2.04 2.89 4.92 579 4.99 4.32 435 3.60 2.54 1.64 1.06

Operational time
N NME ENE E ESE S5E S S5W WSW W WNW NNW Sum
357 232 194 286 505 722 799 1,057 B75 1,557 ‘847 1,319 8,760

[Tuly [August [$eptember {QOctaber | Hovember | December

1105:21 [ 05:58 20:15-20:3534 06:48 18:18-18:20/12 | 87:37 18:05-18:3%27 | 07:31 15:57-16:32/35 | 08:22 15:11-15:29/18
t22:0 | 21:29 20:27 19:17 1711 | 16:31 14:00-14:45/45

2 [ 09:22 06:19-06:22f3 | 06:00 20:13-20:38/3% 06:49 18:14-18:32/18 | 07:39 18:04-1B:32/28 | 07:33 §5:58-16:31/33 08:23 15:12-15:28/16
[22:00 [21:27 24 19:15 709 16:30 14:00-14:45/45

3] 085:23 06:19-06:24/5 06:01 20:13-20:39/26 06:51 1B:11-18:35/24 | 67:40 18:03-18:31/28 ] 07:34 -15:59-16:31/32 08:25 15:14-15:28/14
| 22:00 21125 06:42-06:48/6 22 | 19:12 {17:07 15:10-15:19/9 16:29 14:03-14:45/44

4 | 85:24 06:32-06:24/F | 06:03 20;11-20:38/27 {6:53 16:09-18:35/26 | 07:42 18:02:18:30/28 ] 07:36 16:00-16:39/30 08:26 15:15-15:26/11
| 22:00 21:24 06:40-06:50/18 220 | 19:10 17:05 15:07-15:28/15 16:29 14:011-14:45/44

5| 05:24 06:17-06:25/8 | 0&:04 20:11-20:38727 | 66:54 18:07-18:37/30 | 07:54 1B:012-18:26;27 | 07:38 16:01-16:25/28 08:27 15:18-15:2517
| 24:59 | 21:22 06:39-06:51452 | 20:17 19:08 1704 15:05-15:24/19 16128 14:02-14:46/44

6] 05:2% 06:16-06:26/50 | 06:06 20:10-20:37/27 1 06:56 18:06-18:39/32 § 07:45 1B:02-18:27/25 | O740 16:02-16:27/25 14:11-14:29/13 [ 08:29 14:02-14:46/49
121:58 122:29 0h:38-G6:52719 120:15 15:06 F17:02 15:03-15:26/23% 16:28

7| U15:26 G6:16-06:27/11 J06:07 20:10-20:36/26 106:58 18:04-18:38/34 | 07:47 10:02-1Bi24/27 [072:42 16:21-16:24/3 15:02-15:27/25 DE:30 14:02-14:36/44 ;
121:58 21:18 N6:38-D6:53/15 2013 19:03 [17:00 16:05-16:15/18 14:08-14:27/1% | 16:27 {f

8] 05:27 06:16-06:28/12 §06:09 20:10-20:35725 06:5% 18:03-18:39/36 [ 07:4 18:03-18:21/18 [907:43 15:01-15:28727 | 08:31 14:84-14:47/43 i
121:57 25:16 06:37-06:53/18 20:11 15:0¢ 17:44-17:54710 | 16:59 14:05-14:30/25 16:27

§105:28 06:16-06:29/13 f06:11 20:09-20:33/24 07:01 18:81-18:39/38 [ O7:50 18:04-18:20/16 | 0745 15:01-15:29/28 08:32 14:04-14:47/43
§21:57 [ 21115 06:35-06:59715 ] 20:08 : 18:59 17:42-17:56714 | 16:57 14:03-14;33/28 16:27 .

10 § 05:29 06:16-06:129/13 [ 06:02 20:10-20:32/22 1 07:02 18:401-18:39/38 | 07:52 18:05-18:17/12 | 07:47 15:00-15:30/30 08:33 14:1-19:47743
F21:56 [ 21:13 D6:40-06:53713 1 20:06 18:57 17:3917:57/18 | 16:55 14.D2-14:33/31 16:26

11 [ 05:30 06:15-06:30715 [06:14 20:10-20:00720 F07:84 17:59-18:39/40 | 07:54 18:05-18:13/4 0749 15:060-15:30/30 08:34 14:05-14047/47
21:55 21:33 06:42-06:53/11 | 20:04 | 18:54 17:38-17:58/20 | 16:59 14:01-14:34/33 16:26

12 1 05:31 06:15-06:30/15 | 06:15 20:11-20:29/18 06:57-07:0477 | 07:06 17:59-18:39/40 | O7:55 17:37-17:59/22 | 47:50 15:40-15:31/31 08:15 14:05-14:47742
21:54 21:08 {6:43-06:52/9 | 300 | 18:52 .| 16:52 14:00-14:35/3% 1626

13 [85:32 06:15-06:31/16 | 06:57 20:11-20026/15 06:55-07:06/11 | 07207 17:39-18:39/40 | Q757 17:37-17:59/22 | 07:52 15:40-15:38/31 (B:36 14:06+14:47/41
21:53 | 21:07 06:45-06:52/7  19:59 | 18:56 1651 13:59-14:37/38 16:26

14| 03:33 06:15-06:31/16 | 06:19 20:12.20:25/13 06:53-87:07/14 [ 07:09 17:58-18:38/40 | 0159 17:36-17:59/23 | 07:54 15:00-15:1232 08:37 14:06-14:48/42
21:52 2105 06:46-06:50/4 19:57 18:48 | 36:49 13:55-14:37/38 | i626

15 | 69:35 06:15-06:31/16 | 06:20 20014-20:24/10 06:52-0:08/16 | 07:1% 17:59-18:33/40 | 0801 17:35-17:58/23 | (7:56 15:00-15:32/32 ] 0B:38 14:07-14:48/41
| 21:51 21:63 06:48-06:49/1 15:59 L | 16:98 13:58-14:38/40 {1626

16| 05:36 06:15-06:31/16 | 06:22 20:18-20:19/1 47:12 17:57-18:37/40 | 08:02 17:35-17:587/23 | 6h57 15:00-15:23/733 | 08:39 14:08-14:99/43
| 2£:50 21:01 06:51-07:08/17 19:52 f 18:43 § 16:46 13:58-14:39/41 | 16226

171 0%:37 06:14-06:31/07 | D6a23 06:51-07:08418 U734 10S7-18:37/40 i 17:35-17:508423 | 0769 14:59-15:32/33 08:40 14:09-14:45/40
2148 20:59 19:5G } 1645 13:57-14:19742 16:26 .

18 | 6%:38 06:14-D6:IIALT | GBi25 06752-07:09/47 | 07:15 37:58-18:16/38 17:36-175421 | 03:01 15:00-15:32/32 08:41 14:09-14:50/41
2148 20:57 | 19:47 { 16:44 1357-14:4%/43 16:27

19 | U5:40 06:15-06:32/17 | D27 06:54-07:09115 | 97:37 17:57-18:35/38 17:37-12:57/20 | 08:03 15:00-15;32432 { CB4t 14:9-14150/41
21:47 | 20:55 | 19:45 ] $6:42 13;57-14:40/43 11627

26 [ 3 06:15-06:32/17 | (6:28 06155-07:08713 D7:19 17:58-18:34736 17:38-17:55{17 | 08:(H 15:01-1%:32/31 { 08:42 14:10-14:51/41
21:46 W53 15:43 17:07-17:17/10 | 16:44 13:57-14:431/44 16:27

21| 0942 060150631716 | 06:30 06:57-00:06111 0730 17:58-18:32434 17:38-17:53/15 | 08:06 15:02-15:32/30 08:43 14:10-34:5040
F21:45 20051 19:40 17:03-17:19/16 | 16:40 10:57-14:42/45 16:28

22 1 05:44 06:15-06:31/16 | D6:32 B6:58-0N0HD 07:22 17:55-18:31/32 17:40-17:51/11 [ 0&:08 15:03-15:33730 28:42 14:11-14:53/49
§21:43 [ 2649 19:38 . 17:01-17:20¢19 [ 16:38 13:57-14:92/45 | 16:28

23§ 05:45 06:17-06:31/14 [ 0631 07:00-07:06/6 G7:24 18:91-18:29729 100-1 202420 [83:04 15:03-15:33/30 | 08:44 14:11-14:5241
jine § 2546 19:36 X 5 [ 16:38 13:57-14:43/46 16:29

24 | 0546 30:25-20:33/8 | 96:35 07:02-07:05/3 07:25 18:01-18:26/25 16:59-17:26727 | 081 15:03-15:3229 {48144 14012-14005%41
] 2141 06:17-66:30/13 § 2644 118:32 6 [ 16:37 13:57-14:42/45 16:29

2510548 20:23-20:34/11 |} 06:35 107:27 18:04-18:27/23 15:58-16:2931 | 98:13 15:04-15:32/28 08:45 14:12-14:53441
| 21:39 06:18-06:29/11 ) 2(:42 11831 F16:36 13:57-19:43/46 [ 16:30

26 | 05149 20:22-20:35/13 1 06:38 107:25 18:07-18:30723 15:58-16:30/32 | 08:34 15:06-15:32/26 | 68:45 §4:12-14:53/41
| 21:38 06:19-06:29/10 | 2(0:40 19:29 [ 16:35 13:58-14:45/46 F16:31 4

27 | G5:58 20:21-20:37/16 | D640 07:30 18:15-1B:31/16 15:57-16:35734 ] 0836 15:06-15:31/25 FO8:45 14:13-14:54/41
| 21:37 06:21-06:22/6 2338 19:26 116134 - 13:58-14:43/45 F16:31

28 | 05:52 20:19-20:37/18 | 0641 07:32 18:10-18132422 15:52+16:32/35 ] 08:17 15:07-15:31/4 § 58145 14:13-14:54/41
| 21:35 20:35 19:24 116:33 13:58-14:44/46 [16:32

29 | g5:54 20:17-20037/20 ] 06143 07:34 18:08-18:33/25 1%:57-16:32/35 § 08:19 15:09-15:31022 FO8:95 14:13-14:85742
| 21:33 20:31 19:23 §16:32 13:59-14:49/45 16:33

30 | G5:55 200172038721 ] 0645 07:35 18:06-18:32126 15:57-16:33/36 § 08126 15:09-15:30/21 E08:46 14:14-14:55/41
| 21:32 2631 19:19 5 116:31 13:59-14:44/45 ]1&6:34

31| 05:57 2:15-20:38/23 ] 064 15:58-16:32/34 § |'08:46 14:14-14:56/42

X | 21:33 120:29 | | 116:35
Patential sun hours [ 5G2 | 454 [ 391 1286 1244
Sum of minutes with flicker 460} 620 834 847 1951 1368

Table layout: For each day in each month the following matrix apply

Day in month Sun rise {hh:mm) First time (hh:mm) with flicker-Last ime (hh:mm) with flicker/Minutes with flicker
Sun set {hh:mm) First time (hh:mm) with-flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Frivect: Preampbion. Licetised users
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
f 1E-F91 RHHY Sligo
+353719161416
abyrne / abyrre@jodireland.com
Caloudated:

10/03/2023 13:04/3.6.361
SHADOW - Calendar per WTG

Calculation: Alternative Scenario 3 Real Case WTG: 3 - T4 " babllty S (& dail hine hours) [VALENTIA OBS.]
= i Sunshine probability verage daily sunshine hours} [VA .
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2.89 4.92 579 499 4.32 435 3.60 2.54 1.64 1.06

Operational time
N NNE ENE E FESE SSE S SSW WSW W  WNW NNW Sum
357 232 194 296 505 722 79% 1,057 875 1,557 847 1,319 B,760

|January |February March Japril |May | June
1]08:46 09:41-16:20/39 | 08:18 [ 07:25 17:32-17:46/14 | 07:15 19:07-19:26/19 [06:19 19:21-19:48/27 [05:24 05:53-06:14/21
116:36 17:24 j 18:16 16:37-17:24/47 ] 20:10 121:01 2147
7 108:45 09:42-10:23/38 | 08:37 1 67:23 17:30-17:46/15 J07:12 £9:09-39:25/16 | 06108 19:22-19:47025 | 05:24 G5:52-06:14/22
| 16:37 17:26 | 18:18 16:36-17:25/49 20:12 21203 21:48
3| 08:45 09:43-10:22/38 | 0816 |107:21 17:30-17:47147 | 07:10 19:12-19:23/51 | 06:06 19:23-19:47/24 | 0%:23 05:52-06:15/23
| 16:38 . | 17:28 | 18:19 16:35-17:24/49 | 20:12 2%:04 | 21:49
4 [ 08:45 09:42-10:22/40 | 08:14 (0718 17:3G-3Fa7/17 | 87:08 10:14-1%:20/6 | 06:04 19:24-1G:45/22 | 05:22 05:51-06:15/24
116:40 17:30 j18:21 16:34-17:24/50 | 20:1 | 21:06 21:50
510645 09:43-10:23/40 | 08:12 (107:16 17:30-17:47/17 [ 07:05 106:02 19:25-19:44/19 | 95:21 05:51-06:15/24
16:4% 17:32 | 18:23 16:34-17:24/50 | 20:17 21:08 215 )
6| 08:45 09:43-10:23/40 | 68:11 | 07:14 17:29-17:49/26 167:03 06:00 19:26-19:93/17 | 05:21 05:50-06:15025
16142 17:33 | 18:25 16:32-17:23/51 ]20:18 2108 2182
7 | 08:44 09:44-10:24/40 ] 08:09 [ 07:12 17:30-17:51721 107:01 05:59 19:29-19:41/12 | 05:20 05:50-06:15/25
16:43 11735 118:27 16:32-17:22/50 20:20 21:11 12153
8 ]08:44 [9:44-10:24/40 | 08:07 1 07:30 17:31-17:52f21 06:56 05:57 19:32-19:37/5 | 05:20 05:149-06:15726
16:45 [17:37 | 18:28 16:32-17:22/50 20122 2112 | 21:54
9] 08:43 09:45-10:25/40 | 08:05 07:07 17:33-17:53/20 06:56 05:55 | 05:19 05:45-06:15/26
} 16:45 1'17:39 18:30 16:32-17:21/49 20:24 | 28:14 | 21:55
L0 | 08:43 09:45-10:25/40 | 0B:04 07:85 17:31-17:53/22 06:54 | 05:53 05:15 05:45-06:16/27
16:47 | 17:41 18:32 16:32-17:18/46 | 20:25 12116 21:55
15 {0842 09:45-10:25/40 | 08;02 107:03 17:38-17:522 | 06:52 05:52 05;18 05:48-06:15/26
16:49 [ 17:43 | 18:34 16:32-17:17/45 20:27 117 21:56
12 | 08:42 09:45-10:25/40 | 08:00 | 07:01 17:31-17:54/23 06:50 05:50 05:58 05:49-06:15/26
16:50 117:45 | 18:35 16:33<17:14/41 2029 21119 21:57
13 108:41 09146-10:25/38 | 07:58 06:58 17:30-17:53/23 06:47 05:48 105:18 05:50-06:16/26
| 16:52 | 17:46 18:37 16:32-17:12/40 20:30 121:20 | 2157
14 | 08:40 09:46-10:26/40 | 07:56 06:86 11:30-17:53/23 05:45 ]05:47 105:17 £5:50-05:16/26
16:53 | 17:48 18:39 $6:33-17:12/39 | 20:32 121:22 | 21:58
15 | 88:39- 09:47-10:26/39 | 07:54 | 05:54 17:59-18:08/9 16:34-17:11/37 | 06:43 85:45 05:17 05:51-06:16/25
16:55 | 17:50 | 18141 17:30-17:52/22 | 20:34 21:24 21:59
16 | 08:38 09:47-10:26/38 | O7:52 06:52 17:56-iB:08/13 16:34-17:08/35 { 06:41 19:32-15:43/11 | 05144 05:17 05:51-06:16/25
| 16:56 | 17152 j18:42 17:30-17:50/20 | 20:35 24125 2159
17 168:38 09:48-10:26/38 | 07:50 | 06:49 17:54-18:13/17 16:36-17:08/32 | 06:29 19:29-19:46/17 | 05:42 05:17 05:51-06:17/26
16:58 | 17:54 118:44 17:31-17:49/18 | 2037 31:27 22:00
15 | 08:37 09:48-10:26/38 | 07:48 ] 86:47 17:53-18:32/19 16:37-17:06/29 | 06:36 19127-19:48/21 | 05:41 05:47 05:51-06:17/26
| a7:00 | 17:56 | 18:46 17:33-17:48/15 [ 20:39 | 21:28 22:00
19 | 08:36 09:49-10:27738 | 07:46 | 06:45 17:52-18:11/18 i6:39-17:04/25 | 06:34 19:26-19:49/23 | 95:39 05:37 05:51-06:17/26
| 17:00 [ 17:58 18:48 17:35-17:45/10 12041 | 21:30 22:00
20 | 08:35 09:50-10:27/37 | 07244 06:42 17:52-18:12/20 1 06:32 19:25-19:50/25 | 05:38 06:05-06:08/3 | £5:17 05:51-06:17/26
| 17:03 117:59 1849 16:41-17:01/20 | 20:42 121:31 j22:01 o
21 108:33 09:51-10:27/36 €742 06:40 17:52-18:12/20 | 06:30 16:23-19:49/26 | 05:37 06:04-06:30/6 105:17 05:51-06:17/26
| 17:05 1 18:01 f 18:5% 16:45-16:58/13 | 20:44 121:33 2241
22 | 08:32 U9:51-10:26/35 | 07:40 17:08-17:43/5 | 06:38 17:51-18:10/19 | 06:28 19:22-19:50/28 | 05:35 D6:03-06:11/8 | 05:18 (5:51-06:17/26
| 17:06 | 18:03 ] 18:53 ) | 20046 | 21:34 20
23 [08:31 0:53-10:26/33 | 07:36 17:04-17:18/3¢ | 06:35 18:12-18:21/9 1 06:26 19:21-19:50/26 | 05:34 06:01-06:11/10 | 05:18 05:52-06:18/26
117:08 | 18:05 16:50-17:02/12 | 1B:54 17:82-18:10/18 | 20:47 21135 | 2201
24 §0B:30 09:53-10:25/32 | 07:36 16:46-17:20/39 | 06:33 18:10-18:23/13 | 08:24 19:21-19:50/29 [ 05:33 06:00-06:11/11 | 05:18 05:52-06:18/26
= 17:10 | 16:07 18:56 17:52-18:09/47 | 20:49 23:37 jzn01
6‘ 251 08:29 09:54-10:25/31 |47:34 16:44-17:22/38 §06:31 18:08-18:25/17 | 06:22 19:20-19:50/30 | 05:32 05:59-06:12/13 | 95:18 05:52-06:18/26
1 12 | 18:09 116:58 17:53-18:0714 [ 20:51 | 21:38 | 22:01
26 | 08:27 09:56-10:2428 | 97137 16:43-17:22/41 ] 06:28 18:07-18:27/20 [ 06:20 19:28-19:51/30 | 95:30 05:58-06:12/14 | 05:19 05:53-06:18/25
| 17:13 |18:19 19:00 17:55-18:0501.4 | 20:52 | 21:29 | 22:0%
27 | 08:26 09;57-10:23/26 | 07:30 173617426 | 06:26 18:07-18:282% | 06:48 10:21-19:51/30 | 05:29 05:57-06:13/16 [ 05:19 05:53-06:18/28
17:15 | 18:12 15:39-17:23/44 | §5:01 120:54 21:41 [22:01
28 {08:26 09:59-10:22/23 | 07:27 17:33-17:45/12 | 06:24 16:06-18:27/21 | 0616 19:21-1%:50/29 [05:28 05:56-06:13/17 [05:20 05:53-06:19/26
17:17 [18:14 16:38-17:24/46 | 19:03 | 20:56 21:42 j22:01
29 | 08:23 10:01-10:26/19 § 07:21 19:06-19:28/22 | 06:14 15:21-19:50/29 | 05:27 05:56-06:14/58 0520 05:53-06:19/26
|17:19 | 20:0% | 20:58 24 ]22:01
30 | 08:22 1£:03-10:1%/14 ) 07:19 19:06-19:28/22 | 06:12 16:21-19:49/28 | 05:26 05:55-05:14/39 | 05:21 0S:54-06:20/26
17:20 i 20:06 | 20:59 | 21:94 | 22:m
31 408:20 10:08-10:13/5 | | 07:17 19:06-19:26/20 | | 05:25 05:54-06:14/20 |
17:22 | | 20:08 ] {21:46 |
Patentisl sun hours | 259 | 278 F367 | 416 | 485 | 499
Sum of minutes wilk flicker 1067 2652 1558 437 306 759
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Table laycut: For each day In each month the following matrix apply S Ty Y

e

Day in moath  Sun rise (hhimm) First time (hh:mm) with flicker-Last time-(hhimm) with flicker/Minutes with Aicker
( Sun set {hh:mm) First Yime {hh:mm) with flicker-Last time {hh:mm) with flicker/Minutes with flicker
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ket Desaiptizte Liverised user!

Inchamore 35 Turbine Wind Farm, Inchamore, Coalea, Co. Cork Jennings O'Donovan
Finisklin Business Park
1E-F91 RHHS Sligo (
+353719161416
abyme [ abyrne@jodireland.com
Caldatad;

10/03/2023 13:04/3.6.361

SHADOW - Calendar per WTG

Calculation: Alternative Scenario 3 Real Case WTG: 3-T4

Assumptions for shadow calculations Sunshine probability $ (Average daily sunshine hours) [VALENTIA OBS.]

Jan Feb Mar Apr May Jun Jul Aug Sep Ot Nov Dec
1.30 2.04 2,89 4,92 579 4.99 4.32 435 3.60 2.54 1.64 1L.06

Operationat time
N MNNE ENE E ESE SSE 5 S5W WSW W WHW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

[ July | August |September | October INovember | December

1§65:21 05:53-06:19/26 | 05:58 106:98 | 07:37 18:09-18:33/24 1 07:31 | 08:22 09:27-10:07/40
2201 [21:29 {20:27 [19:17 17:12-17:5240 117:11 | 16:31

2 [ 0522 05:54-06:20/26 | 06:00 §06:49 | 67:39 18:09-18:32/23 §07:33 | 08:23 09:28-10:08/40
| 22:00 27 1 20:24 | 19215 17:11-17:64/43  117:09 1 16:30

3[05:23 05:54-06:21/27 | 06:01 | 06:51 | 67:40 18;69-18:31/22 | 07:34 108:25 09:28-10:08/40
| 22:00 21:25 [20:22 | 19:12 17:10-17:56/96 § 17:07 | 36:29

4| 05:24 05:54-06:20/26 | 06:03 | 06:53 | 67:42. 18:09-18:31/22 [ 07136 108:26 09:28-10;08/40
| 22:00 |21:24 | 20:20 | 19:10 17:09-17:57/48 | 17:05 116:29

5] 05:24 05:55-06:21/26 | 06:04 13:40-19:49/9 | 06:54 | 67:44 18:09-18:30/21 | 07:38 1 08127 0%:29-10:09/40
| 2159 23;22 | 20:18 | 19:08 17:09-17:58/43 [ 17:04 116:28

6] 0525 05:56:06:21/25 | 06:06 19:37-19:51/14 | 06:56 | 07:45 18:07-18:27/20 | 07:90 [08:29 09:29-10:09/90
| 2159 21:20 | 20:15 ] 19:06 17:08-17:58/50 | 17:02 | 16:28 .

7 | 05:26 05:57-06:22/25 §06:07 19:35-19:53/18 | 06:58 j07:97 18:06-18:26/20 | 07:42 | 08:30 09:30-10:10/40 {
]21:58 | 21:18 | 20:13 §19:03 17:08-17:59/51 | 17:00 | 16:27

81 05:27 05:58-06:22/24 | 06:09 19:34-19:54/20 | 06:8% 19:10-19:1474 107:49 16:05-18:23/18 | 07:43 | 08:31 05:20-10::0/40
| 21:57 21:16 . {20:1% } 10:01 17:09-17:59/50 | 16:59 | 16:27

9 | 05:28 05:59-06:22/23 fO06:11 19:32-19:55/23 | 07:0% 19:06-19:16/10 10756 18;05-38:22/17 | 97:45 | 08:32 09:31-10:10/39
| 2157 21:15 | 20:08 }18:59° 17:09-17:59/50 | 16:57 | 16:27 )

10| 05:29 06:00-06:22/22 | 0612 19:31-19:56/25 |07:02 19:02-19:18/16 [ 07:52 is:04-18:21/17 | 07:47 ] 08:33 09:31-30010/39
| 21:56 21113 120:06 | 18:57 17:08:37:58/50 | 16:55 | 16:26

11 | 05:30 06:01-06:23/22 [06:14 19:30-19:56/26 | 07:04 18:59-29:18/19 [07:54 18:04-18:21/17° | 07:49 09;38-09:45/7 | 0B:34 09:31-10:10/39
[21:58 2111 120:04 [ 18:54 17:09-37:58/49 | 16:54 | 16:26

12 [05:31 06:02-06:23/21 | 06:15 19:30-19:57/27 | 07:06 1B:58-19:39/21 | 07:55 18:05-18:20/15 |07:50 09:34-09:49715 | 0B:36 09:32-18:11/39
[21:54 |21:09 | 20:01 [18:52 17:10-i7:5848 | 16:52 | 16:26

13 ] 05:32 06:03-06:23/20 | 06:17 19:20-19:58/28 | 07:07 1B:57-1%:19/22 | 07:57 18:06-88:19/13 | 07:52 09:32-09:52/20 | 08:37 09:32-10:11/39
|121:53 | 21:07 ) | 19:59 | 18:50 17:11-17:57/46 | 16:51 | 16126

4 | 05:33 06:09-06:23/19 | 06:19 13:28-16:58/30 |[07:09 18:56-15:18/22 [ 07:59. 18:07-k8:17/10 | 07:54 09;31-09:54/23 | 08:37 09:33-18:11/38
| 21:52 | 21:05 | 19:57 | 18:48 17:12:17:57/45 | 16:49 | 16:26

15 | 05:35 06:05-06:23/18 | 06:20 19:28-19:58/30 | 07:11 18:56-19:18/22 08:01 18:10-18:13/3 | 07:56 09:30-09:56/26 |08:38 09:33-10:12/39
| 21:52 | 21;03 | 19:54 18145 17:12-17:55/43 | 16:48 |16:26

16 | 05:36 06:06-06:22/36 | 06122 1%:27-39:57/30 | 07:12 18:55-15:16/21 08:02 17:14-17:54/40 | 07:58 09:29-09:57/28 | 08:39 09:34-10:12/38
| 21:50 | 2101 | 19:52° 18:43 ] 16:46 116:26 .

17 | 05:37 06:07-06:22/45 | D6:23 10:28-19:58/30 | O7:14 1B:56-19:15/19 | 08:04 17.16-17:52/26 | 07:59 09:28-09:59/31 | 08:40 09:35-10:13/38
| 21:49 | 20:59 1 19:50 18:44-1B:53/9 18:41 | 16:45 116:27

18 | 0538 D6:08-06:22734 | 06:35 19:27-315:57/30 | 07:16 1B:56-15:14/18 0B:06 17:18-17:51/33 | 08:0F 09:27-09:59/32 | 0&:41 09:36-10:14/38
|21:48 | 2057 | 19:47' 1B:42-18:55/13 18:39 | 16:44 | 16:27

19 | 05:40 D&;16-06:22/12 [ 06:27 19:27-19:5%/30 | 07:17 18:57-19:10712 08:08 17:36-17:48/12 | 08:03 09:27-10:00/33 | 08:41 09:35-10/13/38
| 21:47 | 20:55 ]19:45 18:39-18:55/16 18137 17:23-1731/8 | 16242 | 16:27

20 | 05:41 06:11-06:21/10 [ 06:28 19:27-19:56/29 | 07:19 18:5819:08/10 08:09 [08:04 09:26-10:01/35 | 0B:42 09:36-10:1%/38
| 21:46 | 2553 '119:43 16:38-18:56/18 18:35 | 16:41 | 16:27

71 {0542 05:42-06:21/9 | 06:30 19:28-19:56/28 | 07:20 18:37-18:56/19 a1t 108:06 D9:26-10:02/36 | 08:43 09:36-10:14/38
| 2t:45 {20:51 | 19140 16:33 [ 16:40 | 16:28

22 | 05:44 06:13-06:20/7  §06:32 19:27-19:54/27 | 07:22 18:36-18:56/20 08:13 108:08 09:26-10:03/37 | 0%:43 09:37-10:15/38
| 21:43 120:49 |19:38 17:31-17:41/10 | 1831 j16:39 1 16:28

23| 05:45 06:35-06:19/4 ]06:33 19:28-19;53/25 | 07:24 18:36-18:56/20 | 08:15 108:09 09:26-10:04/35 | 0B:44 09:37-10:15/38
| 21:42 | 20046 | 19:36 17:27-17:45/18 | 18:29 116:38 ] 16:29

24 |'05:46 06:16-D6:1B/2 | 06:35 19:20-19:51/22 | 07:25 18:35-18:55/20 17:23-17:47/24 | 08116 108:11 09:26-10:03/37 | 08:44 09:35-10:16738
| 2141 | 20044 | 19:33 18:20-18:27/7 | 18:26 ] 16:37 | 16:29 "

25 | 05:48 1 06:36 19:30-19:58/20 | 07:27 18:36-18:55/19 17:21-17:48/27 | 07118 ]09:13 09:26-10:04/38 | 08:45 09:39-10:17/38 (‘:
| 21:39 | 20:42  F19:31 18:17-18:30/13 | 17:24 116:36 {16:30

26°| 05:49 | 06138 19:32-19:49/17 | 07:29 18:37-18:84/17 17:19-17:580/31 | 07:20 | 08:14 09:26-10:05/39 ] 08:45 09:39-10:17/38
[21:38 | 230 | 19:20 38:15-18:32/17 | 17:22 | 16:35 116231

27 | 05:51 | 06:40 19:34-19:45/11 | 07:30 18137-1B:52/15 17:17-17:50/33 | 07122 | 08:16 09:27-10:D6/39 | 0B:45 09:39-10;17/38
f2u37 | 20:38 1126 18:12-18:32/20 | 17:20 | 16:24 116:3L

28 [ 05:52 | 0641 107:32 18:38-18:50/12 17:15-17:51/36 | 07:24 | 08:17 09:26-10:06/40 | 08:45 09:39-10:18/39
[ 21:33 | 20:36 [19:24 18:11-18:33/22 | 17:18 | 16:33 | 16:32

29 ] 05:54 | 6&:43 [07:34 18:42-18:47/5 17:14-17:52/38 | 07:25 ] 08:19 09:27-10:07/40 | 08:46 09:40-10:18/38
[21:34 | 20:33 119:22 18:11-18:33/22 | 17:07 | 16:32 ) | 16:33

30°) 05:55 | 06:45 107:35 18:09-18:32/23 |07:27 | 68:20 DS26-30:06/40 | 08146 09:30-10:19/39
£21:32 | 20:31 §19:19 17:12.17:52/40 | 17:15 | 16:31 | 16:34

31 | 05:57 | 06:46 ! |07:29 | ] 08:46 09:41-10:19/38
§21:30 | 20:25 ] | 17:13 | | 16:35

Potential sun hours § 502 | 454 [ 381 1331 | 266 ) | 244
Sum of minutes with flicker 439 550 801 1093 634 1262

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hhimm) First time {hh:mm) with flicker-Last time {hh:mm) with ficker/Minutes with flicker
Sun set (hhiman) First time (bh:mm) with flicker-Last time {hh:mm) with flicker/Minutes with flicker
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Frogect Brescription
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork

Ligenned yser

Jennings O'Donovan

Finisklin Business Park

IE-F91 RHH9 Sligo
+353719161416

&*’Qfgﬂd‘f” abyme@jodirefand.com

10/03/2023 13:04/3.6.361

Sl 646

SHADOW - Calendar per WTG o s

Calculation: Alternative Scenario 3 Real Case WTG: 4 -T2 Sunshi bty § (& gl hine-hours) [VALENTIA 0B5.]
z : unshine probabili verage daily sunshine-hours B
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
130 2.04 2.89 4.92 579 4,99 432 435 3.60 2.54 1.64 1.06

Operational time
M NNE ENE E ESE S55E 5 SS5W WSW W WNW HNNW  Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

|January |February JMarch | April | May june
1] 08:46 | 08:19 | 07:25 | 07:15 | 06:10 20:08-20:30/22 [ 05:24 20:43-20:52/9
|16:36 | 17:24 |18:16  |28:10 j21:01 1 21:47 05:00-07:02/62
2 108:46 [08:17 107:23 | 07:12 | £6:08 20:08-20:30/22 105124 20:44-20:51/7
| 16:37 [ 17:26 18:18 | 20i12 | 21:03 ] 21148 06:00-07:02/62
30845 | 08:16 07:21 1 07:10 ] 05:06 20:08-20:31/23 | 05:23 20:46-20:51/5
116:38  |17:28 1819 20013 | 21:04 | 21:49 05:59-07:03/64
4|08:45 | 08:14 [07:19  |07:08 1 06:04 20:08-20:31/23 [ 05:22 05:59-07:03/64
16140 | 17:30 [18:21 | 20:15 | 21:05 | 21:50
5508:45 | 0812 | 0716 ] 07:05 | 06:02 20:08-20:35/22 | 05:21 05:59-07:03/64
1641 | 17:32 18:23 | 20:17 21:08 21:51
6 | 0B:45 | 08:11 07:14 | 07:03 06:00 20:08-20:30/22 05:21 05:59-07:03/64
(16:42 | 17:33 18:25 208 21:09 21:52
710844  ]08:09 0712 | 0701 | 05:59 20:09-20:30/21 05:20 05:53-07:04/65
|16:43 [ 17:35 18:27 120020 j 21111 06:34-06:41/7 21:53
B | 0B:44 | 08:07 07110 | 06:50 | 05:57 20:03-20:29/20 05:20 05:59-07:03/64
| 16:45 17:37 18:28 ] 20:22 21:13 06:29-06:45/16 21:54 o
9 | 08:43 08:05 07:08 | 06:56 05:55 20:09-20:28/19 05:19 05:59-07:04/65
| 16:46 17:39 18:30 | 20:24 :14° 06:27-06:48/21 21:55
10 | 08:43 ] 08:04 | 07:05 | 06:54 | 05:53 20:11-20:27/16 | 05:19 06:00-07:04/64
| 16:47  {17:41 | 1832 | 20:25 | 21216 06:24-06:50/26 | 21;55
11 | 08:42 08:02 07:93 | 06:52 05:52 20:11-20:26/15 05:18 05:5%-07:04/65
| 16:49 17143 18:34 | 20:27 21:17 06:22-06:51/29 21:56
12 1 08;42 08:00 07:01 | 06:50 05:50 20:13-20:25/12 05:18 05:59-07:04/65
| 16:5G | 17:45 18:35 | 20:29 | 21:19 06:21-06:53/32 | 21:57
13| 08:41 | 07:58 06:58 | 06:47 | 05:48 20:45-20:46/1 06:19-06:53/34 | 05:18 06:00-07:04/64
] 16:52 17:47 18:37 | 20:30 21:21 20:15-20:22/7 21:57
14 1 08:40 07:56 06:56 } 06145 ‘05:47 20:42-20:50/8 e 05:18 06:00-07:05/65
| 16:53 17:48 18:39 | 20:32 21:22 06:19-06:55/36 . “}.21:58
15 | 08:39 | 07:54 [06:54 | 06:43 [ 05:45 20:40-20:51/1%- . | D5:17 06:00-07:05/65
| 16:5% | 17:50 | 18:41 | 20:34 [ 21:24 06:18-05:56/33%’." (4] | 21359
16 | 0838 | 07:52 | 05:52  §06:41 | 05:44 20:40-20:53AF ‘ 1 05:17 06:00-07:05/65
| 16:56 | 17:52 | 15:42 120:36 | 21:25 06:17-06:56/3% - 1215
17 | 08:38 | 07:50 17:24-17:27/3 | 06:49 | 06:39 05:42 20:35-20: [ Te] | 054, 06:01-07:05/64
| 16:58 ] 17:54 {18:44 | 20:37 21:27 06:17-06: | 22
18 | 08:37 [ 07:48 17:21-17:29/8 0647 | 06:36 05:41 20:38-20: {F‘l ey | 05:% 06:01-07:06/65
|17:00  [17:56 | 18:46 | 20:39 | 21:28 06:15-06: ¢ 2200
19 | 8:36 | 07:46 17:19-17:30/11 | D6:45 | 06:34 | G5:3% 20:38-20: oy | US:IE 6:01-07:06/565
117:01  §17:58 | 18:48 | 20:41 | 21:30 06;15-06: oy |2zed)
20 (08:35 {0744 17:18-17:32{14 | 0642 | 06:32 [ 05:38 20:38-20: | 05:[1)§ 6:01-07:06/65
|17:63  {17:59 | 18:49  {20:42 j 21:31 05i13-06 o |
21 }08:33 | 07:42 17:18-17:33/15 | 06:40 | 06:30 | 05:37 20:38-20:5%71 = | 05‘.%’ 06:01-07:06/65
j17:05 | 18:01 |18:51 | 20:44 | 21:33 06:09-05:59{58 = 1224
22| 0B:32 | 07:40 17:18-17:33/15 | 06:38 | 06:28 | 05:35 20:37-23:55A 3’; - | 05:¥F 06:01-07:06/65
117:06 | 18:03 {1853 j20:46 | 21:34 (06:08-07:00/57% e 12
23108:31  |07:38 17:18-17:33/15 |06:35 | 06:26 ] 05:34 20:38-20:55/17 - | 0548 06:02-07:07/65
117:08  [18:05 " |18:555 | 247 | 21:35 06:07-07:00/53 ", | 28:1
24 | 0B:30 | 07:36 17:15-17:3%/13 | 06:33 | 06:24 | 05:33 20:38-20:56/17 "~ 0518 06:02-07:07/65
| 17:10 [ 18:07 j18:56 | 26149 | 21:37 06:05-07:00/55 | 22:01
25| 08:29 107:34 17:20-17:31/11 | 06231 | 06:22 20:18-20:23/5 [ 05:32 20:38-20:55/17 | 05:18 06:02-07:07/65
| 17:12 | 18:09 | 18:58 | 2561 [ 21:38 06:04-07:00/56 |22:01
26 | 08:27 | 07:32 17:21-17:29/8 | 06:28 | 06:20 20:15-20:25/10 | 05:30 20:39-20:55/16 | 05:19 06:03-07:07/64
| 17:13 | 18:10 { 1%:00 | 20:53 | 21:39 06:03-07:01/58 122:01
27 |08:26 | 07:30 j06:26 | 06:18 20:13-20:26/13 | 05:29 20:39-20:54/15 | 05:19 06:02-07:07/65
[17:15 | 18:12 11901 | 20:54 ) | 21:41 06:02-G7.01/59 |22:01
28 | 08:25 | 07:27 | 06:24 | 06:36 20:11-20:28/17 | 05:28 20:39-20:54/15 | 05:20 06:03-07:08/65
117:17 | 18:14 | 1903 |2ms8 121:42 (6:03-07:01/60 | 22:01
29|08:23 | | 07:22 | 06:14 20:10-20:29/19 | 05:27 20:40-20:53/13 | 05:20 06:03-07:08/65
[17:19 | j20:05 | 20:58 } 21:43 06:01-07:02/61 | 22:01
00822 ]07:19 [ 06:12 20:09-20:30/21 | 05:26 20142-20:54/12 ] 05:21 06:04-07:08/64
[17:21 j20:07 | 20:59 | 21:44 0&:D1-07:02/61 j 22:01
31}108:20 ] ] 07:17 | | 05:25 20:42-23n53/11 |
f1722 |20:08 | | 21:46 06:00-07:02/62 -
Patential sun hours | 259 | 278 | 367 | 416 | 485 | 499
Sum of minutes with flickey [} 113 3] 85 1585 1955

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hhimm) First time (hh:mm} with flicker-Last time (hh:mm} with flicker/Minutes with Aicker
Sun set {hh:mm} Fiest time (hhimm) with flicker-Last time (hbvimm} with flicker/Minutes with flicker
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Frogject: Descnpton; tMensed User;
Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O"'Doenovan
' Finisklin Business Park
1E-F91 RHHO Sligo {
+353719161416
abymne [ abyrme@jodireland.com
Calculatad:

16/03/2023 13:04/3.6.361

SHADOW - Calendar per WTG

Calculation: Alternative Scénario 3 Real Case WTG: 4-T2

Assumptions for shadow calculations Sunshine probability S (Average daily sunshine haurs) [VALENTIA QBS.]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
1.30 2.04 2.89 4.92 579 4.99 432 435 3.60 2.54 1.64 106

Operational time
N NMNE ENE E ESE SSE S§  SSW WSW W WHNW NNW Sum
357 232 194 296 505 722 799 1,057 BYS 1,557 847 1,319 8,750

| July | August | SeptembdiOctober | NevembefDecember
1[05:22 06:03-07:08/65 |[05:58 20:23-20:36/13 | 06:48 | 07:37 | 07:31 | 08:22
] 22:01 | 21:29 06:32-07:02/30 | 20:27 ] 19:17 |17:11 { 16:31
210522 06:04-07:08/64 | 06:0G 20:21-20037/16 | 06:50 1 07:39 | 07:33 | 08:23
| 22:00 | 21:27 06:33-07:01/28 20:24 | 1%:15 117:09 | 16:30
3] 05:23 06:04-07:09/65 | 06:01 20:21-20:38/17 [ 06:51 [.07:40 | 07:34 | 08:25
| 22:00 { 21:25 06:35-06:59/24 [ 20:22 [ 19:12 | 17:07 | 16:25
4 | 05:24 06:04-07:08/64 | 08:03 20:19-20:38/19 [ 06:53 | 07:42 | 07:36 | 88:26
| 22:00 ]21:29 06:37-06:57/20 [ 20:20 [ 19:10 [ 17:05 | 16:29
5] 05:25 06:05-07:09/64 | 06:04 20:15-20:40/21 | 06:54 [ 67:44 | 07:38 | 08:27
{21:59 [ 21:22 06:40-06:54/14 | 20:18 | 19:08 | 17:04 | 16:28 -
B {05:25 06:05-07:0%/64 | 06:06 20:18-20:39/21 | 06:56 | 97:45 1 07:40 | 08:29 {
{ 21:59 ] 21:20 | 20:15 | 19:06 1 17:02 | 16:28
71 05:26 06:06-07:10/64 | 06:07 20:18-20:40/22 | 056:58 | 07:47 | 07:42 | 08:30
| 21:58 | 21:18 |2:13 | 19:03 | 17:00 | 16:27
B | 05:27 06:08-07:10/64 | 06:09 20:17-20:40/23 | 06:59 | 07:49 107:43 | 08:31
| 21:57 } 21:17 | 20:11 |1 19:01 ] 16:59 | 16:27
9] 05:28 20:54-20:57/3 | 06:11 20:18-20:40/22 | 07:01 | 07:50 ] 07:45 | 08:32
| 21:57 06:07-07;10/63 | 21:15 | 20:08 | 18:59 ] 16:57 | 16:27
10 ] 05:29 20:53-20:59/6 j 06:12- 20:17-20:40/23 | 87:03 | 7:52 ] 072:47 | 08:33
| 21:56 06:07-07:10/63 | 21:13 | 20:06 | 18:57 ] 16:55 | 16:27
11| 05:30 20:51-20:59/8 | 06:14 20:17-20:40/23 | 67:04 | 07:54 | 07:49 | 08:34
| 21:55 06:08-07:11/63 | 21:11 | 20:04 | 18:54 116:54 | 16:26
12 | 05:31 22:51-21:01/10 [06:15 20:17-20:39/22 | G7:06 | 37:56 { 07:51 | 08:35
} 21:54 06:08-07:11/63 | 21:09 | 20:01 | 18:52 ] 16:52 | 16:26
13 ] 05:32 20:50-21:02/12 | 06:17 20:18-20:39/21 | 07:07 | G7:57 { 07:52 | 08:37
| 21:53 06:69-07:11/62 | 21:07 | 19:59 | 18:50 {16:51 | 16:26
14 | 05:33 20:50-21:03/13 | 06:19 20:18-20:36/18 | 07209 | 07:59 | 07:54 | 08:37
] 21:53 06:10-07:11/61 | 21:05 | 19:57 | 18:48 ] 16:49 | 16:26
15 ] 05:35 20:49-21:03/14 | 06:20 20:19-20:35/16 | 07:11 | 08:01 17:55-17:59/4 | 07:56 | 68:38
| 21:52 06:10-07:11/61 | 21:03 | 19:54 | 18:46 | 16:48 | 16:25
16 ] 05:36 20:49-21:04/15 | 06:22 20:20-2(:33/13 | 07:12 [08:02 17:52-18:02/10 | 07:58 | 08:39
| 2151 06:15-D7:10/56 | 21:01 [19:52 [ 18:43 ) 16:46 | 16:26
17 | 05:37 20:48-21:04/16 [ 06:23 20022-23:31/9 [ 07:14 [ 08:04 17:51-18:03/12 | 07:59 | 08:40
| 21:49 06:32-07:10/58 | 20:59 f19:50 | 18:41 | 16:45 [ 16:27
18 | 05:38 20:48-21:04/16 | 06:25 20:24-20:29/5 | 07:16 | 08:(06 17:50-18:04/14 | 0B:01 | 08:41
| 21:48 06:13-07:10/57 | 20:57 |19:47 | 18:29 {16144 |1a:27
19 | 05:40 20:48-21:04/16 | 06:27 | 07:17 | 08:48 17:49-18:04/15 | 08:03 | 08:42
| 21:47 06:15-07:11/56 | 20:55 | 19:45 1168:37 | 16:42 | 16:27
20 | D5:41 20:48-21:05/17 | 06:28 j07:19 1 08:09 17:49-18:04/15 | 08:04 | 08:42 .
| 21:46 06:16-07:10/54 | 20:53 {15:43 | 18:35 | 16:41 | 16:27 (
21 | 05:42 20:48-21:05/17 | 06:30 {07:20 | 08:11 17:48-18:03/15 | 08:06 | 08:43
| 21:45 06:17-07:10/53 | 20:51 119:40 ] 18:33 [ 16:40 116:28
22 | 05:44 20:48-21:05/17 | 06:32 ] 07:22 | 08:13 17:45-18:02/13 | 08:08 { 08:43
['21:44 06:18-07:09/51 | 20:49 | 19:38 | 18:31 [ 16:39 ] 16:28
23 | 05:45 20:48-21:05/17 | 06:33 | 07:24 | 08:15 17:50-18:00/10 | 0B:09 | 08:44
[ 21:42 06:21-07:10/49 | 20:46 | 19:36 | 18:29 [16:38 | 16:29
24 [ 05:46 20n49-21:05/16 |06:35 | 07:25 | 08:16 17:51-17:57/6 | 0B:13 1 08:44
| 21141 (6:25-07:09/44 | 20144 | 19:33 | 18:27 | 16:37 | 16:29
25 | 05:48 20:49-21:05/16 | 06:37 | 0727 | 07:38 | 0B:13 | 08:45
| 21:39 06:26-07:08/42 | 20:42 [19:31  [17:25 1i6:36 | 16:30
26 | 05:49 20:49-21:04/15 | 06:38 | 07:28 | 07:20 | 08:14 } 08:45
| 21:38 06:27-07:08/41 | 20:40 | 19:29 | 17:23 | 16:35 | 16:31
27 105:51 20:50-21:04/14 | 06:40 | 07:30 | 07:22 | 08:16 | 08:45
| 21:37 06:27-07:07/40 | 20:38 | 19:26 | 17:21 {16:34 | 16:32
28 1 05:52 20059-21:03/13 [ Do:41 | 67:32 | 07:24 ]08:17 | 08:45
| 21:35 06:28-07:06/38 [ 20:36 | 15:24 | 17:19 | 16:33 | 16:32
29 | 05:54 20:52-21:02/10 | 06:43 | 67:3¢ | G7:25 |08:19 | 98:46
| 21:34 06:29-07:06/37 | 20:33 | 19:22 | 17:17 | 16:32 | 16:33
30 | 05:55 Z0:54-21:00/6 |} 06:45 | 07:35 | 0727 | 08:20 | €8:46
[ 21:32 06:30-07:05/35 | 20:31. | 19:19 | 17:15 | 16:31 | 16:34
31 | 05:57 20:24-26:34/10 | 06:46 | | 67:29 | | 08:46
| 21:30 06:30-07:03/33 | 20:29 | 117:13 | | 16:35
Potential sun hours | 502 | 454 ] 381 | 331 | 266 | 244
Sum of minutes with ficker 1994 440 g 114 0 4]

Table layout: For each day in each month the following matrix apply

Day in month Sun rise fhh:mm) First time {(hhimm) with flicker-Last time {hh:mm) with flicker/Minutes with-flicker
Sun set (hh:mm) First tima (hh:mm) with flicker-Last time {hhzmn) with flicker/Minutes with flicker
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Prigegl; rescaiplits Licerted usérr

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park
IEF91 RHHY Sligo
+353719161416

abyrne / abyrne@jodireland.com
Calulated:

10/03/2023 13:04/3.6.361
SHADOW - Calendar per WTG

Calculation: Alternative Scenario 3 Real Case WTG:5-T3 ; babity 5 - bine hours) [V |
. . Sunshine probability S (Average daily sunshine hours) [VALENTIA OBS,
Assumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2,04 2,89 4,92 579 4.99 432 435 3.60 2.54 1.64 1.06

QOperational time

N NNE ENE E ESE SSE S SS5W WSW W WNW NNW Sum
357 232 194 296 505 722 799 1,057 875 1,557 847 1,319 8,760

| January | February | March | April | May | June
10846 14:55-15:16/23 {0819 | 07:25 107:15  ]06:10 | 05:24
116:36 12:47-13:28/41 | 17:24 j18:16 | 20:10 | 21:01 | 21:47
21 08:46 14:56-15:19/23 | 08:17 107:23 07:12 06:08 05:24
| 16:37 12:48-13;29/41 17:26 | 18:18 20:12 21:03 21:48
3] 08:45 14:57-15:19/22. | 08:16 | 07:21 07210 06:06 05:23
| 16:38 12:49-13:20/4) | 17:28 | 18:19 20:13 21:04 2149
4 | 0845 14:57-15:19/22 | 08:14 | 07519 17:37-17:43/6 | G708 | 86:04 ] 05:22
| 16:40 12:49-13:29/40 | 17:30 | 18:23 | 20:15 [ 21;06 | 21:50
5108:45 14:58-15:19/21 [08:112 | 07:16 17:34-17:46/12 [ O7:05 06:02 | 05:21
| 16:41 12:50-13:29/39 | 17:32 118:23 20:17 21:08 21:51
6| 08:45 14:58-15:19/21 0811 | 87:14 17:32-17:47/15 | 07:03 06:00 05:21
| 16:42 12:50-13:29/39 | 17:33 j18:25 20:18 21:09 21:52
7] 08:44 15:00-15:20/20 | 0809 | 07:12 17:31-17:48/17 | 0701 05:59 | 05:20
{16:43 12:52-13:29/37 {1735 | 18:27 |20:20 | 21:11 0 | 21:53
8108:44 15:00-15:19/1% ]08:07 | 07:10 17:30-17:49/19 | 06:59 | 05:57 | 05:20
16:45 12:52-13;25/37 17:37 ]18:28 20:22 21:13 | 21;54
9 | 08:43 15:01-15:19/18 | 08:05 1 07:08 17:30-17:49/19 | 06:56 05:55 | 05:19
16:46 12:54-13:29/35 17:39 | 18:30 20:24 21314 | 21:55
10 | 0B:43 15:03-15:19/16 | 08:04 | 07:05 17:29-17:48/1% | 06:54  |0%:53 | 05:19
| 16:47 12:55-13:29/34 | 17:41 | .18:32 20025 ]21:16  ]2055
11 | 08:42 15:03-15:19/16 |@8:02 | 07:03 17:54-18:03/% | 06:52 | 05:52 | 05:18
16:49 12:56-13:28/32 | 17:43 | 18:34 17:29-17:48/19 | 20:27 | 21:17 | 21:56
12 1 08:42 15:05-15:18/13 | 08:00 | 07:01 17:52-18:04/12 | 06:50 [ 05:50 | 05:18 %
| 16:50 12:57-13:27/30 | 17145 | 18:35 17:30-17:48/18 | 20:29 | 21:19 | 21:57 =
13 [.0B:41 15:06-15:17f11 | O7:58 | §6:58 17:50-18:05/15 0647 | 05:48 | B5:18 g
| 16:52 12:58-13:27/28 | 1747 | 18:37 17:30-17:46/16 | 20:30 | 21:21 | 21:58 &)
14 | 08:40 15:09-15:15/6. | 07:56 | 06:56 17:49-18:05/16 | 06:45 | 05:47 | 05:1% e
16:53 13:00-13:26/26 | i7:48 ] 18:39 17:31-17:45/14 ] 20:32 j21:22 | 21:58 ‘fé
15| 08:39 13:02-13:25/23 | 07:54 j06:54 17:49-18:06/17 | 06:43 1 05:45 | 05:17 8
16155 | 17:50 | 16:41 17:33-17:43/10 | 20:34 21:24 21:59 O
16 | 08:38 13:04-13:23/19 | 07:52 | 06:52 17:48-18:05/17 | 06:41 05:44 05:17 o
16:56 {17:52 118142 | 20:36 21:25 21159 ,;%
17 | 08:38 13:07-13;21/14 | 07:50 ] 06:49 18:07-18:15/8 | 06:39 05:42 05:17 \'éi
16:58 | 17:54 iB:44 17:49-18:04/15 | 20:37 21:27 22:00 =i
18 | 08:37 13:12-13:17/5 | 07:48 06:47 18:06-18:17/11 | 06:36 05:41 05:17 ,f
17:00 | 17:56 18:46 17:50-18:03/13 | 20:39 21:28 22100
19 | 08:36 107:46 | 06:45 18:04-18:17/13 | 06:34 | 05:3% 05:17
| 17:01 | 17:58 18:48 17:50-1B:01/11 | 20:41 21:30 | 22:00
20 | 08:35 | 07:44 06:42 18:03-18:17/14 | 06:32 05:38 | 05:17
| 17:03 | 17:59 18:49 17:52-17;59/7 20142 21:31 | 22:01
21 1 08:33 | Gr42 | 06:40 18:03-18:18/15 | 9630 05:37 | 05:17
| 17:05 | 18:01 18:51 2(h44 21:33 22:01
22 | 08:32 | 67:40 06:38 18:02-18:16/14 | 06:28 05135 05:18
| 17:06 ] 18:03 18:53 20:46 21:34 22:01
13| 08:31 | O7:38 | 06:35 18:03-18:16/13 | 06:26 | 05:34 | G5:18
j17:08 | 1B:05 | 18:55 | 20:47 21:35 2701
24 | 08:30 | 07:36 [ 06:33 18:04-18:15/1% | 06:24 05:33 05:18
| 17:10 | 18:¢7 | 18:56 | 20:49 21:37 22:01
25 | 08:29 | 07:34 j06:31 18:05-18:12f7 | 06:22 ] 05:32 05:18
117:12 118:09 | 18:58 120:51  ]21:38  |22:02
26 | 08:27 | 07:32 1 06:28 | 06:20 | 05:30 ] 05:19
| 17:13 118:10  ]19:00 | 20:53 21:39 | 22:02
27 | 08:26 | 07:30 1 06:26 | 06:18 05:29 05:19
| 17:15 | 18:12 ] 19:01 | 20:54 21:41 220
28 | 08:25 {onzy | 0624 | 06:16 05:28 05:20
| 17:17 118:14 | 19:03 |20:56 | 2142 | 201
29 | 98:23 ] | 07:22 | 06:14 | 05:27 | 05:20
| 17:18 1 } 20:05 j20:58 | 21:43 | 2201
30| 08:22 I | 07:19 |06:12 | 05:26 | 05:21
|17:21 | | 20:07 | 20:59 | 21244 | 22:01
31| 08:20 i ] 07:17 | jo5:25
|17:22 | ] 20:08 | {21146 |
Potential sun hours | 259 | 278 | 367 | 416 | 485 | 499
Sum of minutes with ficker 812 o 422 1] 0 0

Table layout: For each day in each month the following matrix apply

Dayinmonth  Sunrise (hhimm) First time (hhimm) with flicker-Last ime (hh:mm) with flicker/Minutes with flicker
Sun set {hh:mm} First time (hhimm) with flickes-Last time (hh:mm}-with flicker/Minutes with flicker
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Fraject: Descnplion: Licersed user;

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park {
1E-F91 RHH®S Sligo -
+353719161416
abyrne [ abyme@jodireland.com
Calcudated:

10/03/2023 13:04/3.6.361

SHADOW - Calendar per WTG

Calculation: Alternative Scenario 3 Real Case WTG: 5-T3

Assumptions for shadow calculations Sunshine probabitity S (Average daify sunshine hours) [VALENTIA OBS.]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.30 2.04 2,890 492 579 4.99 4,32 435 360 2.54 1.64 1.06

Operational time
N NNE ENE E ESE SSE S SSW WSW W WRW NNW  Sum
357 232 194 296 505 722 799 1,057 875 1,557 B47 1,319 8,760

| July | August | September | October |November | December
1]05:22 | 05:58 | 06:48 | 07:37 18:30-18:44/14 | 07:31 | 08:22 14:46-15:01/15
| 22:01 i 21:29 | 20:27 [19:17 18:09-18:26/17 [ 17:11 | 16:31 12:38-13:10/32
2105:22 jO&00 | 06:50 | 07:39 18:32-18:42/10 [07:33 | 08:23 14:46-15:02(16
j22:00 |21:27 | 20:24 [19:15 18:08-18:27/19 | 17:69 | 16:30 12:38-13:12/34
310523 {0601 | 06:5¢F 1 07:40 18:33-18:39/6 [ 07:34 | 08:25 14:45-15:03/18
12200 21025 |20:22 | 19:12 18:07-18:26/19 | 17:07 | 16:29 12:37-13:12/35
4]05:24 0603 | 06:53 [ 07:42 18:07-18:26/19 | 07:36 | 08:26 14:44-15:03/19
[22:000 2124 | 20:20 | 19:10 [ 17:05 1 16:28 12:36-13:13/37
5105:24 | 0&:04 | 06:54 [ 07:44 18:07-18:26/19 [07:38 | 08:27 14:45-15:05/20
|21:59 |2u22 | 208 | 19:08 [ 17:04 | 16:28 12:37-13:14/37 f
6]05:2% | 06:06 | 06:56 | 07:45 18:07-18:24/17 [ 07:40 | 08:28 14:44-15:05/21
j21:56 | 21:20 | 20015 [ 19:06 [17:02 | 16:28 12:36-13:15/39
7]05:26 | 0607 | 06:58 [ 07:47 18:07-18:23/16 | 07:42 | 08:30 14:45-15:06/21
|21:58 | 21:18 | 20013 [ 19:03 [17:00 | 16127 12:37-13:16/39
8]05:27 |06:09 | 06:59 | 07:49 18:09+18:22/13 [07:43 | 08:31 14:45-15:07/22
|21:57 | 2117 | 20it | 19:01 | 16:59 | 16:27 12:37-13:17/40
90528 |06:11  [07:.0 1 07:50 18:11-18:20/9 | 0745 | 08:32 14:45-15:07/22
{21:57  |21:15 | 20:08 | 18:59 | 16:57 | 16:27 12:37-13:17/40
1010529 |0&12  [07:03 ] 07:52 | 07:47 | 08:33 14:45-15:08/23
j21:56 0 §2113 [ 20006 | 18:57 | 16:55 | 16:27 12:37-13:18/41
1110530 {0814 [07:04 | 07:54 | 07:49 | 08:35 14:45-15:08/23
]21:55 (21:11 | 20:04 ] 18:54 | 16:54 | 16:26 12:37-13:18/41
1210531 {0615 [07:06 | 07:56 | 07:51 | 08:36 14:45-15:09/24
121:54  J21:09 [ 20:01 | 18:52 | 16:52 | 16:26 12:37-13:19/42
13]05:32 | 06117 [07:07 | 07:57 | 07:52 | 08:37 14:46-15:09/23
| 21:53 | 21:67 | 19:59 ] 18:50 | 16:51 | 16:26 12:37-13:20/43
14 | 05:33 |06:19 | 67:09 j 07:59 | 07:54 [ 08:38 14:46-15:10/24
[21:53  [21:05 | 19:57 1 18:498 { 16:49 j 16:26 12:37-13:20/43
15 | 65:35 | 06:2G | 07:11 | 08:01 107:56 | 08:38 -14:47-15:10/23
| 21:52 j21:03 1954 | 18:46 | 16:48 | 16:26 12:38-13:21/43
16 | 05:36 | 06:22 | 0712 | 08:02 | 07:58 108:39 14:47-15:11/24
| 21:51 | 21:01 | 19:52 | 18:43 | 16:46 | 16:26 12:38-13:22/44
17| 0%:37 | 06:23  jO7:14 | 08:04 | 07:59 | 08:40 14:48-15:12/24
}21:49 | 20:59 | 19:50 | 18:41 | 16:45 | 16:27 12:39-13:22/43
18f05:38  [06:25 | 07:16 1B:54-19:00/6 | ©0B:06 | 08:01 | 08:41 14:48-15:12/24
| 21:48 j 20057 | 19:47 | 18:39 | 16:44 | 16:27 12:40-13:23/43
191 05:40  |jO6: 27 | 07:17 18:51-19:01/10 | 08:08 | 08:03 | 08:42 14:48-15:12/24
121:47 | 205 | 19:45 [ 18:37 | 16:42 | 16:27 12:39-13:23/44
20 105:41 | 06 28 | 07:19 18:49-19:02/13 | 08:09 | 08:04 | 08:42 14:49-15:13/24
| 21:46 1253 | 19:43 | £8:35 | 16:41 | 16:27 12:40-13:24/44 (
21 | D5:42 ] 06:30 [ 97:20 18:48-19:02/14 | 08:11 | 08:06 | 08:43 14:49-15:13/24
|21:45 251 | 19:40 | 18:33 | 16:40 [ 16:28 12:40-13:24/44
22.105:44 |06:32 [ 07:22 18:47-19:02/15 ]08:13 | aB:08 | 08:43 14:50-15:14/24
| 2144 | 20:49 | 19:38 | 18:31 {16:39 | 16:28 12:41-13:25/44
2310545 [ 06:33 | 07:24 18:48-19:02/14 | 08:15 1 08:09 | 0B:44 14:50-15:14/24
| 21:42 | 20:45 | 19:36 18:38-18:42/4 | 18:29 | 16:38 1 16:29 12:41-13:25f44
24| 05:46 | 035 ] 07:25 18:47-19:01/14 | 08:16 | D8:11 12:50-12:54/4 ] 08:44 14:51-15:15/24
| 21:41 | 20:44 | 19:33 18:34-18:44/10 | 18:27 | 16:37 | 16:29 12:42-13:26/44
2510548 | 06:36 | 07:27 18:48-19:00/12 | 07:18 [ 08:13 12:45-12:59/14 | 08:45 14:51-15:15/24
| 21:39 | 2;:42 | 1231 18:33-18:46/13 | 17:24 | 16:36 | 16:30 12:42-13:26/44
26| 05:40 | 06:38 | 07:29 18:49-18:58/9 | G7:20 1 08:14 12:43-13:02/19 | 08:45 14:52-15:16/24
| 28:38 | 20:40 | 19129 18:32-18:47/15 | 17:22 | 16:35 | 16:31 12:43-13:26/43
27 | 05:51 | 96:40 | 07:30 18:30-18:46/16 | 07:22 | 08:16 12:42-13:05/23 | 08:45 14:52-15:16/24
j21:37 |20:38 | 19:26 | 17:20 |-16:34 | 16:31 12:43-13:27/44
28] 05:52 [06:41 | 07:32 31B:30-18:46f16 [ 07:24 | D817 14:49-14:55/6 | DBi45 14:52-15:16/24
{21:35  F20:36 | 19:24 18:15-18:23/8 [ 17:19 | 16:33 12:40-13:06/26 [ 16:32 12:44-13:27/43
29105:54 [ 06:43 | 07:34 1B:30-1B:46/16 | 07:25 | 08:19 14:48-14:58/10 | 08:46 14:53-15:17/24
121:34  20:33 [ 19:22 18:42-18:25/13 | 17:17 | 16:32 12:39-13:08/29 [ 16:33 12:44-13:27/43
30 105:55 | 06:45 | 07:35 1B:30-1B:45/15 | 07:27 [ 08:20 14:46-14:59/13 | 08:46 14:53-15:17f24
121:32 | 2:31 | 19:19 18:10-18B:25/15 | 17:15 | $6:31 12:38-13:08/30 | 16:34 12:45-13:27/42
31| 0%:57  j0&de | | 07:29 I | 08:46 14:54~15:17/23
|28:30 1 28:29 | 117:13 | | 16:35 12:46-13:28/42
Potential sun hours | 502 | 454 381 1331 | 266 1 244
Sum of minutes with flicker o] 0 248 178 174 1978

Table layout: For each day-in each month the following matrix apply

Day in month Sun rise {hh:mm} First time (hh:mm} with flicker-Last time (ht:mm) with flicker/Minutes with flicker
Sun set (hh:mm} First time (hhemm} with flicker-i.ast ime (hh:mm) with flicker/Minutes with flicker
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Froecty Seenptisn iented uses
B Inchamore 5 furbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
( Finisklin Business Park
» 1E-F91 RHH9 Sligo
+353719161416
abyme / abyme@jodireland.com
Talculvted:

10/03/2023 13:04/3.6.361
SHADOW - Calendar per WTG, graphical
Calculation: Alternative Scenaric 3 Real Case
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Project: Besaption: breensed user;

Inchametre 3 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finisklin Business Park ( :
IE-F91 RHHS Sligo ‘
+353719161416
abyrne [ abyrhe@jodireland.com
Cajnulated:

10/03/2023 13:04/3.6.361

SHADOW - Map
Calculation: Alternative Scenario 3 Real Case

Hours per year, real case

0 ¢

30

Hours per year, real case

0.1 -<4.0

4.0 - <8.0

8.0 - <30.0-
30.0 - <=500.0

) ). contributor
! | | [
0 500 1000 1500 2000 m
Map: EMD OpenStreetMap , Print scale 1:50,000, Map center Irish ITTM-IRENET9S (IE), geocentric, GRSBO East: 512,720 'North: 578,100
A New WTG & Shadow receptor
Flicker map level: Elevation Grid Data Object: Inchamore_EMDGrid_3.wpg (3}
Time step: 2 minutes, Day step: 3 days, Map resolution: 10 m, Visibility resolution: 5 m, Eye height: 1.5 m

ata.OpenStreetMap and contributors, ODbL
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Prijer Destsiptile Licersvad yser

Inchamore 5 Turbine Wind Farm, Inchamore, Coolea, Co. Cork Jennings O'Donovan
Finiskfin Business Park
IE-F91 RHHS Sligo
+353719161416

abyrme / abyrme@jodireland.com
Cajrulated:

10[03[2023 12:51/3.6.361
SHADOW - Map

Calculation: Alternative Scenario 3 Worst Case

Hours per year, worst case

0

10
S 30

100

Hours per year, worst case

0.1 -«<10.0

10.0 - «30.0

30.0 - <100.0
100.0 - <=2,000,0

C) OpenStieetMap contributdrs; Data OpenStreetMap and contributors, ODbL
{ | ] R
0 500 1000 1500 2000 m

Map: EMD OpenStreetMap , Print scale 1:40,000, Map center Irish ITTM-IRENET95 (IE), geocentric, GRSBO East: 513,470 North; 578,100
A New WTG & Shadow receptor

Flicker map level: Elevation Grid Data Object: Inchamore_EMDGrid_3.wpg (3)
Time step: 2 minutes, Day step: 3 days, Map resolution: 10 m, Visibility resolution: 5 m, Eye height: 1.5 m
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