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1.

1.1.

1.2,

E3.

1.4

15

EXECUTIVE SUMMARY

This aviation Glint and Glare assessment has been produced to send together with the
Planning Application in The South Dublin County Council. This aviation Glint and Glare
assessment has been undertaken in relation to the instalment of a solar array on a roof on
lands approximately 19 km Southwest of Dublin Airport

There is no guidance or policy available across Ireland in relation to the assessment of glint
and glare from Proposed Development. However, as identified by UK policy, it is recognised
as a potential impact which needs to be considered for a proposed solar development.

A 30km study area is chosen for receptors. 4 aviation assets are located within 30km of the
Proposed Development: Weston Airport, Casement Aerodrome , Dublin Airport and Tallaght
Hospital Helipad. The receptor/s mentioned will require a detailed assessment due to the
Proposed Development falling within their respective safeguarding buffer zones outlined in
paragraph 4.19,

Geometric analysis was conducted for Weston Airport {2 Runways and 1 ATCT), Casement
Aerodrome (4 Runways and 1 ATCT), Dublin Airport (6 Runways and 2 ATCT) and Tallaght
Hospital Helipad (8 Runways),

The assessment concludes that:
e Weston Airport: No impact predicted

e Casement Aerodrome: Green Glare (Low potential for after-image) was predicted at
FP 04, which is an acceptable impact according to the FAA guidelines for the runways
and can be deemed not significant. Upon review of the ground elevation profile
between the Proposed Development and Weston Airport, it was found that the
Proposed Development would not be visible from the ATCT and the impact would
therefore reduce to None.

e Dublin Airport: Green Glare (Low potential for after-image) was predicted at FP 08, FP
10, ATCT new tower, ATCT old tower, which is an acceptable impact according to the
FAA guidelines for the runways and can be deemed not significant. Upon review of
the ground elevation profile between the Proposed Development and Weston Airport,
it was found that the Proposed Development would not be visible from the ATCT and
the impact would therefore reduce to None.

¢ Tallaght Hospital Helipad: Green Glare (Low potential for after-image} was predicted
at FP 13, FP 14, FP 15, FP 16, FP 19, which is an acceptable impact according to the
FAA guidelines for the runways and can be deemed not significant.

Overall impacts on aviation receptors are acceptable and not significant.
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2,

INTRODUCTION

BACKGROUND

2.1:

22

MOVEO S.A. has been appointed by Enerpower {the “Applicant”) to undertake a Glint and
Glare Assessment for a proposed solar array development (the “Proposed Development")
on the roof of Proposed Solar Panels at Lidl Store Fortunestown Lane, Saggart, Dublin
24,Co.Dublin. This aviation Glint and Glare assessment has been undertaken in relation to
the instalment of a solar array on a roof on lands approximately 19 km Southwest of Dublin
Airport (the “Application Site"}. This is to be sent together with the Planning Application to
The South Dublin County Council.

Please see Figure 2: Appendix A for site Layout Map with PV Solar Panels.

DEVELOPMENT DESCRIPTION

2.3

The Proposed Development comprises a 831.40m2 roof mounted solar array being installed
on the roof of Proposed Solar Panels at Lidl Store Fortunestown Lane Saggart, Dublin 24
Co.Dublin, D24 XR74.

SCOPE OF REPORT

2.4,

2.5.

27.

Although there may be small amounts of Glint and Glare from the metal structures
associated with the solar array, the main source of Glint and Glare will be from the panels
themselves and this will be the focus of this assessment.

Solar panels are designed to absorb as much light as possible and not to refiect it. However,
glint can be produced as a reflection of the sun from the surface of the solar PV panel. This
can also be described as a momentary flash. This may be an issue due to visual impact and
viewer distraction on ground-based receptors and on aviation.

Glare is significantly less intense in comparison to Glint and can be described as a
continuous source of bright light, relative 1o diffused lighting. This is not a direct reflection
of the sun, but a reflection of the sky around the sun.

This report will concentrate on the impacts of Glint and Glare and their effects on aviation
assets and will be supported with the following Appendices:
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® APPENDIX A :
- APPENDIX A: FIGURE 1 Site Layout Plan
APPENDIX A: FIGURE 2 Site Layout Map with PV Solar Panels
- APPENDIX A: FIGURE 3 Proposed Solar PV Elevations 1
- APPENDIX A: FIGURE 4 Dublin Airport Chart
- APPENDIX A: FIGURE 5 Weston Airport Chart
- APPENDIX A: FIGURE 6 Casement Aerodrome Chart
- APPENDIX A: FIGURE 7 Ground elevation profile
® APPENDIX B: GLARE ANALYSIS REPORT RESULTS
e APPENDIX C: AVIATION RECEPTOR GLARE RESULTS
¢ APPENDIX D: SOLAR MODULE GLARE AND REFLECTANCE TECHNICAL MEMO

STATEMENT OF AUTHORITY

2.8.  This Glint and Glare Assessment has been produced by MOVEO S.A.
Founding Partner director Maria Florencia Garcia having completed an architecture degree

in 2012. She has been working on various technical assessments including Glint and Glare
reports for numerous solar farms in Ireland.

DEFINITIONS

2.9.  This study examined the potential hazard and nuisance effects of Glint and Glare in relation
to aviation-based receptors. The Federal Aviation Guidance (FAA) in their “Technical
Guidance for Evaluating Selected Solar Technologies on Airports” * have defined the terms
‘Glint” and ‘Glare’ as meaning;

e  Glint — “A momentary flash of bright light”

® Glare - "A continuous source of bright light” i

' Harris, Miller, Milter & Hansor Inc. (November 2010). Technical Guidance for Evaluatir g Selected Solar Technologies o
Atrports: 3.1.2 Reflectivity. Technical Guidance for Evaluating Selected Solar Technologies on Airports. Available at:
https://www.faa.gov/airports/environmental/policy_guidance/media/airport-solar-guide.pdf
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210.  Glint and Glare are essentially the unwanted reflection of sunlight from reflective surfaces.
This study used a multi-step process of elimination to determine which receptors had the
potential to experience the effects of Glint and Glare. It then examined, using a computer
generated geometric model, the times of the year and the times of the day such effects
could occur. This is based on the relative angles between the sun, the panels, and the
receptor throughout the year.

Time Zones / Datum’s

2.11.  Locations in this report were given in Eastings and Northings using the ‘OSNI 1952 Irish
National Grid" grid reference system unless otherwise stated. Ireland uses Irish Standard
Time (IST, UTC+01:00) in the summer months and Greenwich Mean Time (UTC+0) in the
winter period. For the purposes of this report all time references were in GMT, however if
reference was made to a time which falls within the IST then this was outlined in the report.
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3. LEGISLATION AND GUIDANCE

PLANNING POLICY

3.1.  The National Planning Framework {NPF) was adopted by the Irish Government on the 29th
of May 2018. However, this policy document provides no current provision within the Irish
Planning System for the requirement of Glint and Glare Assessments to support applications
for the installation of ground mounted solar PV systems. It is therefore considered
appropriate to defer to extant policy guidance within the UK planning system; the National
Planning Policy Guidance (NPPG) on Renewable and Low Carbon Energy2?.

3.2, Paragraph 013 sets out planning considerations that relate to large scale ground-mounted
solar PV farms. This determines that the deployment of large-scale solar farms can have a
negative impact on the rural environment, particularly in undulating landscapes. However,
the visual impact of a well-planned and well-screened solar farm can be properly addressed
within the landscape if planned sensitively. Considerations to be taken into account by local
planning authorities are;

o  “the proposal’s visual impact, the effect on landscape of Glint and Glare and on
neighbouring uses and aircraft safety,

e the extent to which there may be additional impacts if solar arrays folfow the daily
movement of the sun.”

INTERIM CAA GUIDANCE - SOLAR PHOTOVOLTAIC SYSTEMS (2010)

3.3.  There is little guidance on the assessment of Glint and Glare from solar arrays with regards
to aviation safety. The Civil Aviation Authority {CAA) has published interim guidance on
‘Solar  Photovoltaic Systems®, they also intend to undertake a review of the potential
impacts of solar PV developments upon aviation, however this is yet to be published.

" NPPG Renewzble and Low Carbor Energy. Available at:
hitp://planningguidance. communities.gov.uk/blog/guidance/renewable-and-low-carbon-energy/particular-planning-
consicerations-for-hydropower-active-solar-technology-solar-farms-and-wing-turbines/# paragraph_012

* CAA (2010) Interim CAA Guidance - Solar Photovoltaic Systems. Available at

http://www.enstoneflyingclub.co.uk/files/caa_view_on_solar_panel_instalations.pdf?PHPSESSID=8900a4 1db8a205dag4f
ca7bbcldeaet9

ooy
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3.4. The interim guidance identifies the key safety issues with regards to aviation, including
“glare, dazzling pilots leading them to confuse reflections with aeronautical lights.” It is
outlined that solar farm developers should be aware of the requirements to comply with
the Air Navigation Order (ANO}, published in 2009. In particular, developers should take
cognisant of the following articles of the ANO?, including:

e “Article 137 - Endangering safety of an aircraft — A person must not recklessly or
negligently act in @ manner likely to endanger an aircraft, or any person in an aircraft.”

® Article 221 - Lights liable to endanger — “A person must not exhibit in the United
Kingdom any light which:

- a) by reason of its glare is liable to endanger aircraft taking off or from landing at an
aerodrome; or

- b) by reason of its liobility to be mistaken for an aeronautical ground light liable to
endanger aircraft”

® Article 222 - Lights which dazzle or distract — “A person must not in the United Kingdom

direct or shine any light at any aircraft in flight so as to dazzle or distroct the pilot of the
aircraft.”

3.6. These Articles are considered within the assessment of Glint and Glare of the Proposed
Development.

US FEDERAL AVIATION ADMINISTRATION POLICY

3.6. The US Federal Aviation Administration (FAA} in their Solar Guide (Federal Aviation
Authority, 2010)° incorporates a chapter on the impact and assessment of glint from solar
panels. It concludes that (although subject to revision):

s

evidence suggests that either significant glare is not occurring during times of operation or if
glare is occurring, it is not o negotive effect and is o minor part of the landscape to which pilots and
tower personnel are exposed.”

CAA (2015] Air Navigation: The Order anc Reguiations. Available at:
hitp://publicapps.caa.co.uk/docs/33/CAP% 20393%20Fourth%20edition%20Amendment%201%20April%202015. pdf

" FAA {2010}, Technical Guidance for Evaluating Selected Solar Technologies on Airports. Available at:
https://www.faa.gov/airports/environmental/policy_guidance/media/airpori-solar-guide-print.pdf
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3.7.  The current policy (Federal Register, 2013)® demands that an ocular impact assessment must
be assessed at 1-minute intervals from when the sun rises above the horizon until the sun
sets below the horizon. Specifically, the developer must use the ‘Solar Glare Hazard Analysis
Tool’ {SGHAT) tool specifically and reference its results as this was developed by the FAA and
Sandia National Laboratories as a standard and approved methodology for assessing
potential impacts on aviation interests, although it notes other assessment methods may be
considered. The SGHAT tool has since been licensed to a private organisation who were also
involved in its development and it is the software model used in this assessment.

3.8.  Crucially, the policy provides a quantitative threshold which is lacking in the UK guidance.
This outlines that a development will not automatically receive an objection on glint
grounds if low intensity glint is visible to pilots on final approach. In other words, low
intensity glint with a low potential to form a temporary after-image would be considered
acceptable under US guidance. Due to the lack of legislation and guidance within the UK,
this US document has been utilised as guidance for this report.

3.9. The FAA guidance states that for a solar PV (and therefore any reflective surface)

development to obtain FAA approval or to receive no objection, the following two criteria
must be met:

¢ No potential for glint or glare in the existing or planned Air Traffic Control Tower (ATCT);
and

e No potential for glare {glint) or “low potential for after-image” along the final approach
path for any existing or future runway landing thresholds (including planned or interim
phases}, as shown by the approved layout plan (ALP). The final approach path is defined

as 2 miles from 50 feet above the landing threshold using a standard 3-degree glide
path.

310 The geometric analysis included later in this report, which defines the extent and time at
which Glint and Glare may occur, is required by the FAA as the methodology to be used
when assessing Glint and Glare impacts on aviation receptors. This report foliows the
methodology required by the FAA as it offers the most robust assessment method currently
available.

 FAA (2013), Interim Policy, FAA Review of Solar Energy System Projects on Federally Obligated Airports. Available at:
nttps://www.federalregister.gov/documents/2013/10/23/2013-24729/interim-policy-faa-review-of-solar-energy-system-p
rojects-on-federally-obtigated-airports

77 0f 65



Giint & Glare Assessment Lich tretand GMBH

THE SOUTH DUBLIN COUNTY COUNCIL DEVELOPMENT PLAN

3.11.  The South Dublin County Development Plan 2022-2028 was made on 22nd June 2022 and
came into effect on 3rd August 2022.

3.12.  The South Dublin County Development Plan sets out the framework to guide future
development with the focus placed on the places we live, the places we work, and how we
interact and move between these places while protecting our environment. The aim is to
progress to a more sustainable development pattern for South Dublin in the immediate and
long-term future up to 2040 and beyond.

Chapter 10's introduction reads:

‘The 2021 Climate Action Plan’ represents the Government’s all of society approach, aimed at
enabling Ireland to meet the EU targets to reduce carbon emissions by 51 per cent between 2021 ond
2030, and lays the foundations for achieving net zero carbon emissions by 2050. Within that context
South Dublin County Council through its strategic County Development Plan seeks to exceed those
targets or meet them earlier, creating reliable, robust and efficient energy systems which enable
growth across olf sectors, and which supports the future development of the County. In line with the
LGMAs Delivering on Climate Action 2030, the Council will continue to make every effort to increase
energy efficiency and unlock renewable energy potential in the County.

In the same chapter, the E7 solar power policy states one of the objectives:

" Promote the development of solar energy infrastructure in the County, including the building of
integrated and commercial-scale solar projects subject to a viability assessment and environmental

safeguards including the protection of natural or built heritage features, biodiversity and views and
prospects.’
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4. METHODOLOGY

4.1, A desk-based assessment was undertaken to identify when and where Glint and Glare may

be visible at aviation receptors within the vicinity of the Proposed Development, throughout
the day and the year.

SUN POSITION AND REFLECTION MODEL

Sun Data Model

4.2.  The calculations in the solar position calculator are based on equations from Astronomical

Algorithms’. The sunrise and sunset results are theoretically accurate to within a minute for
locations between +/- 72° latitude, and within 10 minutes outside of those latitudes.

However, due to variations in atmospheric composition, temperature, pressure, and
conditions, observed values may vary from calculations.

Solar Reflection Model

4.3.  The position of the sun is calculated at one-minute intervals of a typical year, in this instance
the year assessed is 2022.

4.4, Todetermine if a reflection will reach a receptor, the following variables are required:
¢ Sun position;
& QObserver location; and
e Tilt, orientation, and extent of the modules in the solar array.

45 The model assumes that the azimuth and horizontal angle of the sun is the same across the
whole solar farm. This is considered acceptable due to the distance of the sun from the

Proposed Development and the miniscule differences in location of the sun over the
Proposed Development,

Jean Meeus, Astrenoemical Algorithms (Second Edition), 1999



4.6.

4.7.

4.8.
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Once the position of the sun is known for each time interval, a vector reflection equation
determines the reflected sun vector, based on the normal vector of the solar array panels.

This assumes that the angle of reflection is equal to the angle of incidence reflected across a
normal plane. In this instance, the plane being the vector which the solar panels are facing.

On knowing the vector of the solar reflection, the azimuth is calculated and the horizontal
reflection from multiple points within the solar farm. These are then compared with the

azimuth and horizontal angle of the receptor from the solar farm to determine if it is within
range to receive solar reflections.

The solar reflection in the model is considered to be specular as a worst-case scenario. In
practice, the light from the sun will not be fully reflected as solar panels are designed to
absorb light rather than reflect it. The previous text and Appendix D outline the reflective
properties of solar glass and compares it to other reflective surfaces. Although the exact
figures in this report are not conclusive, it is included as a visual guide and it agrees with
most other reports, in that solar glass has less reflective properties than other types of glass
and that the amount of reflective energy decreases as the angle of incidence decreases.

Most modern panels have a slight surface texture which should have a small effect on
diffusing the solar radiation further; although, this has not heen modelled to conform with
the worst-case scenario assessment.

Determination of Ocular Impact

4.10

411

The software used for this assessment is based on the Sandia Laboratories Solar Glare

Hazard Analysis Tool (SGHAT). This tool is specifically mentioned in the FAA guidance as the
software which should be used in this type of assessment,

Determination of the ocular impact requires knowledge of the direct normal irradiance, PV
module reflectance, size and orientation of the array, optical properties of the PV module,
and ocular parameters. These values are used to determine the retinal irradiance and
subtended source angle used in the ocular hazard plot.
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412.  The ocular impact® of viewed glare can be classified into three levels based on the retinal
irradiance and subtended source angle: low potential for after-image (green), potential for
after-image (yellow), and potential for permanent eye damage (red).

4.13.  Green glare can be ignored when looking at ground based and some aviation receptors.
Green glare does not cause temporary flash blindness and happens at an instant with very
slight disturbance. As per FAA guidelines mitigation is only required for green glare when
affecting an Air Traffic Control Tower, but not for when affecting pilots. Therefore, it can be
assumed that green glare is acceptable for ground-based receptors.

4.14.  The subtended source angle represents the size of the glare viewed by an observer, while
the retinal irradiance determines the amount of energy impacting the retina of the

observer. Larger source angles can result in glare of high intensity, even if the retinal
irradiance is low.

Relevant Parameters of the Proposed Development

1.1.  For an easier understanding, solar panels have been grouped into one group as shown in
figure 1.

' Ho, CK., C.W. Ghanbari, and R.B. Diver, 2011, Methodology 1o Assess Potential Gint and Glare Hazards From
Concentrating Solar Power Plants: Analytical Models and Experimental WValidation, Journal of Solar Energy
Engineering-Transactions of the Asme, 133(3).
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The photovoltaic (PV) panels are oriented in eastwards and westwards direction, (as seen in
the box below}), to align with the undulation of the roof and will remain in a fixed position
throughout the day and during the year (i.e. they will not rotate to track the movement of
the sun). The panels will be analysed considering the following conditions:

J[ ORIENTATION |

TS —
TILT —l' AREA

S el | T e

PV1

The maximum height of the building is 6.98m, so this will be the height that is used to
determine the worst-case scenario for potential Glint and Glare.

IDENTIFICATION OF RECEPTORS

Aviation

4.16.

417

4.18.

Glint is only considered to be an issue with regards to aviation safety when the solar
development lies within proximity to a runway, particularly when the aircraft is descending
to land. En-route activities are not considered an issue as the flight will most likely be at a
higher altitude than the solar reflection.

Should a solar development be proposed within the safeguarded zone of an aerodrome, a
full geometric study may be required (depending on the orientation from the Proposed
Development) which would determine if there is potential for Glint and Glare at key
locations, most likely on the descent to land. This assessment has been produced in
response to The South Dublin County Council Council’s request for a Glint and Glare
assessment to be undertaken.

Buffer zones to identify aviation assets vary depending on the safeguarding criteria of that
asset. All aerodromes within 30km will be identified, however generally the detailed
assessments are only required within: 20km for large international aerodromes, 10km for
military aerodromes and 5km for small aerodromes.

16 oF 85
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MAGNITUDE OF IMPACT

Moving Receptors {Aviation)
Approach Paths

4.19.  Each final approach path which has the potential to receive glint is assessed using the Solar
Glare Hazard Analysis Tool {SGHAT) model. The model assumes an approach bearing on the
runway centreline, a 3-degree glide path with the origin 50ft (15.24m) above the runway
threshold.

4.20. The computer model considers the pilot's field of view. The azimuthal field of view (“AFOV”)
or horizontal field of view (“HFOV”) as it is sometimes referred to, refers to the extents of
the pilot’s horizontal field of view measured in degrees left and right from directly in front
of the cockpit. The vertical field of view (“VFOV”) refers to the extent of the pilot’s vertical
field of view measured in degrees from directly in front of the cockpit. The HFOV is
modelled at 90 degrees left and right from the front of the cockpit whilst the VFOV is
maodelled at 30 degrees.

4.21.  The FAA guidance states that there should be no potential for glare or “low potential for
after image” at any existing or future planned runway landing thresholds in order for the
proposed Development to be acceptable.

Air Traffic Control Tower (ATCT)

4.22.  An air traffic controller uses the visual control room to monitor and direct aircraft on the
ground, approaching and departing the aerodrome. It is essential that air traffic controllers
have a ciear and unobstructed view of aviation activity. The key areas on an aerodrome are
the views towards the runway thresholds, taxiways, and aircraft bays.

4.23.  The FAA guidance states that no solar reflection towards the ATCT should be produced by a
proposed solar development, however this should be assessed on a site by site basis and will
depend on the operations at a particular aerodrome.

4.24.  In order to determine the impact on the ATCT, the location and height of the tower will need
to be fed into the SGHAT model and where there is a potential for ‘low potential for After
Image’ or mare, then mitigation measures will be required.
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ASSESSMENT LIMITATIONS

4.25. Below is a list of assumptions and limitations of the model and methods used within this
report:

The model does not consider obstacles (either man-made or natural) between the
observation points and the prescribed solar installation that may obstruct observed
glare, such as trees, hills, buildings, etc;

The model does not rigorously represent the detailed geometry of a system; detailed
features such as gaps between modules, variable height of the PV array, and support
structures may impact actual glare results;

Due to variations in atmospheric compaosition, temperature, pressure and conditions,
observed values may vary slightly from calculated positions; and

The model does not account for the effects of diffraction; however, buffers are applied
as a factor of safety.
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5. BASELINE CONDITIONS

Aviation Receptors

5.1.

Aerodromes within 30km of the proposed solar development can be found in Table 5-1.

Table 5-1: Airfields within 20km of the Proposed Development

52

2:3

- - - —

Airfield Distance {km) |

Weston Airpo - - 8.60 | Airport
Casement Aerodrome 2.83 Military Aerodrome
Dublin Airport 18.95 Airport
Tallaght Hospital Helipad 2.86 HelipaD
Millicent Airfield 17.72 Airfield
Gowran Grange Aerodrome 18.57 Aerodrome
Allenwood Airstrip 28.21 Airstrip
Kilbrook Airstrip 28.42 Airstrip
Dunshaughlin Airstrip 28.50 Airstrip
Moyglare Airstrip 19.59 Airstrip
Dolly's Grove Airfield 17.42 Airfield
Ellistown Airstrip 29.80 Alrstrip
Ballyboughal Aerocdrome 27.00 Aerodrome

The Proposed Development is located within the safeguarding buffer zones of 4 aviation
assets. Weston Airport, Casement Aerodrome, Dublin Airport and Tallaght Hospital Helipad,
require a deta led assessment,

As Millicent airfield, Gowran Grange aerodrome, Allenwood airstrip, Kilbrook airstrip,
Dunshaughlin airstrip, Moyglare airstrip, Dolly's Grove airfield, Ellistown airstrip and
Ballyboughal aerodrome are not large and do not fall within 5km of the Proposed

Development, there is no need for a detailed assessment. This is in accordance with what
was outlined in the methodology chapter above.
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Tallaght Hospital Helipad

5.4. Tallaght Hospital Helipad is used primarily by the hospital for the transportation of patients
into the hospital. Due to the random nature at which a helicopter can approach a helipad, all
directions will be assessed in detail. Each direction that is mentioned in Table 5-2 is the
direction in which the helicopter will approach the helipad from. l.e. North will mean that
the helicopter is travelling from north to south

North 180.00
Northeast 225.00
East 270.00
Southeast 315.00
South 360.00
Southwest 045.00
West 090.00
Northwest 135.00

5.5.  Each direction will be assessed as a 2-mile flight path to ensure that every possible approach
into the helipad can be assessed.

Casement Aerodrome

56. Casement Aerodrome (ICAQ code EIME) is designated as a Military Aerodrome. It is located
approximately 7NM (13 km) southwest of the city of Dublin. For the Casement Aeradrome
Chart See Figure 2: Appendix A.

57 The elevation of the aerodrome at the Aerodrome Reference Point (ARP) is 319ft {97.23m!
It has two asphalt strip runways, details of which are given in Table 5-3.
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Table 5-3: Runways at Casement Aerodrome

Width (m)

Runway True Bearing (°) || Length (m)
Designation

04 | 040.93 1462 45
10 101.93 1828 =
22 220.93 1462 45
28 28193 1828 45

5.8. The threshold locations and heights of the runways at Casement Aerodrome are given in

Table 5-4.

Table 5-4: Runway Threshold Locations and Heights

Runway | Threshold Threshold Longitude | Height AOD]
Designatior " J Lejtitude ]_.{m) 5
04 53°17°36.90" N 006° 27 13.73" W 96.93
10 53° 18’ 16.88" N 006° 28’ 07.75" W 97.23
22 53°18"12.63" N 006° 26’ 22.02” W 92.66
28 53°18'05.85" N 006° 26’ 40.68"” W 96.01

5.9.  The Airfield Reference Point (ARP) is located at the midpoint of the main runway. The actual
location of the ARP is given in Table 5-5. This table also shows the location and height of the

ATCT.
510. The overall height above local ground level of the Control Tower Building has been

estimated as 15m using photographs of the installation as a guide and referencing them to
everyday objects,

Table 5-5: Casement Aerodrome Airfield Reference Paint

ARP

5318 11" N

006° 27 19" W

103277

387719

ATCT

53°18'20"N

006° 26'30" W

104192

387932
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Weston Aerodrome

511.  Weston Aerodrome {ICAQ code EIWT) is designated as a Civil Aerodrome. It is located
approximately 8NM (14.82 km} west of the city of Dublin. For the Weston Aerodrome Chart
See Figure 3: Appendix A.

512,  The elevation of the aerodrome at the Aerodrome Reference Point (ARP) is 155ft (47.24m).

It has two asphalt strip runways, details of which are given in Table 5-6.

Table 5-6: Runways at Weston Aerodrome

Runway True Bearing (°) | Length (m) i Width {m)

Designation

o7

063.30 924 24

25 243.27 924 25

2.13.  The threshold locations and heights of the runways at Weston Airport are given in Table 5-7.

Table 5-7: Runway Threshold Locations and Heights

— . — .
Runway Threshold Threshold Longitude | Height AQD
' Designation Latitude
07 53°21'01.48" N 006° 29’ 40.17" W 47.24
25 53° 21" 15.03" N 006° 28’ 55.66” W 46.33
5.14.  The Airfield Reference Point (ARP) is located at the midpoint of the main runway. The actual
location of the ARP is given in Table 5-8. This table also shows the location and height of the
ATCT.
9.15.  The overall height above local ground level of the Control Tower Building has been

estimated as 15m using photographs of the installation as a guide and referencing them to
everyday objects.

Table 5-8: Weston Aerodrome Airfield Reference Point

T E = —_—— T R
- gy o SRR S | £ R | 155 i T [’:-.-n e
| |ltiude longiude |Eastngs | Nothings
ARP 53°21°08" N 006° 29 17" W 101420 393329
ATCT 53°21°20" N 006° 29° 22" W 101370 393704
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Dublin Airport

5.16.  Dublin Airport (ICAO code EIDW) is designated as an International Civil Aerodrome. It is
located approximately 5.3NM {10 km) north of the city of Dublin, Ireland. For the Dublin
Airport Aerodrome Chart See Figure 4: Appendix A.

5.17.  The elevation of the aerodrome at the Aerodrome Reference Point (ARP) is 242ft (73.76m).
It has four asphalt strip runways, details of which are given in Table 5-9.

5.18.  Work has already been finalised on the construction of a new ATCT at Dublin Airport. The
new tower is required in order to provide clear sightlines to the planned parallel Northern
Runway (which will be designated 10L and 28R, with the existing 10-28 runway being
re-designated 10R and 28L}. The new runway and ATCT, as well as all the existing ones have
been considered in this assessment.

Table 5-9: Runways at Dublin Airport

Length (m) | Width (m)

Runway _ True Bearing (°) |
Designation
10L T 095.24 310 - -
10R 095.24 2,637 45
28L 275.27 2,637 45
28R 275.27 3,110 45
16 156.58 2,072 61
34 336.59 2,072 61

519 The threshold locations and heights of the runways at Dublin Airport are given in Table 5-10.

Table 5-10: Runway Threshold Locations and Helghts

: _R_%lwa.xﬁ :' R Threshold Lo ;“_ ongi HEtght AOD
Desngnatlory_ AU Latttude a1 | D )|

101 53° 26" 13.811" N 006° 16" 49.010" W 71.94

10R 53°25'20.75” N 006°17' 24.27" W 73.76

28L 53°25"12.94" N 006° 15" 02.08" W 61.57

2hof8s
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28R 53726°6.191" N 006° 14° 45.479” W 63.44
16 53°26'13.16” N 006° 15 43.12" W 66.14
34 53°25'11.66"” N 006" 14’ 58.54”" W 61.57

5.20.  The Airfield Reference Point {ARP) is located at the midpoint of the main runway. The actual
location of the ARP is given in Table 5-11. This table also shows the locations of the old and
new ATCTs.

521, The overall height above local ground level of the old ATCT is 22m and the new ATCT is going
to be 86.9m tall.

Table 5-11: Dublin Airport Airfield Reference Point

-

Latitude | Longitude Eastings Northings
ATCT{New) | 53“25'44" N 006° 15 52" W 116820 400530
ATCT 53°25"42” N 006° 15" 43" W 116983 400858

ARP 53°25"17" N 006° 16" 12" W 116402 400118
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6. IMPACT ASSESSMENT

6.1.  Following the methodology outlined earlier in this report, geometrical analysis comparing
the azimuth and horizontal angle of the receptors from the Proposed Development and the
solar reflection was conducted. Although this assessment did not consider obstructions
such as intervening vegetation and buildings, discussion on the potentially impacted
receptors is provided where necessary.

AVIATION RECEPTORS

1.1.  Table 6-1 shows a summary of the modelling results for each of the runway approach paths
as well at the ATCT whilst the detailed results and ocular impact charts can be viewed in
Appendix C.

Table 6-1: Summary of Component Glare Results

_Results

e b

i iane i

| Predicted reflection |
Runway Approach | times (GMT) | Glare Type Remarks

|

B s S m_ | pm ||
FP 01 Casement
No impact predicted
FP 02 Casement - - No impact predicted
FP 03 Casement - . No impact predicted
15:30 to
FP 04 Casement 16:30 . Green Glare
FP 05 Weston . No impact predicted
FP 06 Weston = . No impact predicted
FP 07 Dublin . No impact predicted
' il 1%:30 to
.i FP Q8 Dub 1630 . Green Glare
FP 09 Dublin . No impact predicted
FP 10 Dubfin
u 15:30 to . Green Glare




=
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B
FP 11 Dublin - - . No impact predicted
FP 12 Dublin - g . No impact predicted
15:00to0
FP 13 Tallaght - 16:30 . Green Glare
16:30to
FP 14 Taliaght - 18:00 . Green Glare
17:30to
FP 15 Tallaght . 18:00 . Green Glare
17:30to
FP 16 Tallaght 19:30 . Green Glare
FP 17 Tallaght = . No impact predicted
FP 18 Tallaght : - . No impact predicted
09:00 to
FP 19 Tallaght 10:00 G . Green Glare
FP 20 Tallaght - = . No impact predicted
ATCT 1 Dublin new tower - 14:30to Green Glare
15:15
) 14:30to
ATCT 2 Dublin old tower 15:15 . Green Glare
ATCT 3 Weston S . No impact predicted
ATCT 4 Casement - No impact predicted

o)

As can be seen in Table 6-1, only green glare is expected to impact the runways, FP 04 at
Casement Aerodrome; FP 08, FP 10, ATCT new tower, ATCT old tower at Dublin Airport; and
FP 13, FP 14, FP 15, FP 16, FP 19 at Tallaght Hospital Helipad. Green glare is described as
‘Low Potential for After Image’ which is an acceptable impact when pilots are approaching
runways/helipads, according to the FAA guidance. The impact on approach at those
runways is therefore deemed as not significant.

[n
(=]
o

A
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13

14.

1.5.

1.6.

lnTie

The impact on Dublin New ATCT, has been assessed and it shows that there will be 7.5
hours of green glare impact predicted per year on the ATCT. {this number represents 0.084%
of the total amount of hours in a year). The FAA guidance advises that glare towards the ATC
Tower is not acceptable. This guidance is not applicable globally, but it is commonly
referenced. Upon review of the ground elevation between the Proposed Development and
the ATCT, there is a considerable difference in ground levels. This difference will block all
views into the Proposed Development from the ATCT, this will block all views into the
Proposed Development from the ATCT. Therefore, the impact is reduced to None and not
significant. See Appendix A Figure 7

The impact on Dublin Old ATCT, has been assessed and it shows that there will be 7.7 hours
of green glare impact predicted per year on the ATCT. (this number represents 0.087% of the
total amount of hours in a year). The FAA guidance advises that glare towards the ATC Tower
is not acceptable. This guidance is not applicable globally, but it is commonly referenced.
Upon review of the ground elevation between the Proposed Development and the ATCT,
there is a considerable difference in ground levels. This difference will block all views into
the Proposed Development from the ATCT, this will block all views into the Proposed
Development from the ATCT. Therefore, the impact is reduced to None and not significant.
See Appendix A Figure 7

ts valid to add as well that as the Proposed Development is located circa 19 km away from
the ATCTs and within an area where there are other industrial rooftops, of which many look
to have reflective properties, the Proposed Development’s glare is not anticipated to be
distinguishable. Therefore, the impacts can be reduced to None and Not Significant.

Ireland normally gets between 1100 and 1600 hours of sunshine each year. The sunniest
months are May and June. During these months, sunshine duration averages between 5 and
6.5 hours per day over most of the country. The extreme southeast gets the most sunshine,
averaging over 7 hours a day in early summer. In this Case both ATCT’S in Dublin Airport,
green glare is expected to impact only in december and january. Therefore, the impacts
can be reduced to None and Not Significant.

It must be emphasised at this point that all results, whether from FAA endorsed SGHAT
software or our own proprietary software, are theoretical by default, in that they assume
that the sunis always shining and at full intensity. The results do not account for climate and
inherent weather patterns that occur across the island of ireland. According to the Met
Eireann website {(https://www.met.ie/}, the monthly averages of daily duration of sunshine
are approximately 44% of daylight hours {5,3 hours) in the vicinity of the site. While we
cannot correlate the exact periods of sunlight with our predicted periods of potential glare,
it is clear that the figures for the periods and duration of glare listed in this report are
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conservative and would likely be subject to a substantial reduction in reality. Therefore, the
impact is reduced to None and not significant.

Also, The user manual for SGHAT also points out that “to minimise unexpected glare,
windows of air traffic control towers and airplane cockpits are coated with anti-reflective

glazing and operators will wear polarised eyewear.” This also helps to reduce the impact to
Nene and not significant.
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7.1.

7.2,

7.3,

7.4,

7.5.

SUMMARY

This aviation Glint and Glare assessment has been produced to send together with the
Planning Application in The South Dublin County Council. This aviation Glint and Glare

assessment has been undertaken in refation to the instaiment of a solar array on a roof on

lands approximately 19 km Southwest of Dublin Airport

There is no guidance or policy available across Ireland in relation to the assessment of glint
and glare from Proposed Development. However, as identified by UK policy, it is recognised

as a potential impact which needs to be considered for a proposed solar development.

A 30km study area is chosen for receptors. 4 aviation assets are located within 30km of the

Proposed Development: Weston Airport, Casement Aerodrome , Dublin Airport, Tallaght

Hospital Helipad. The receptor/s mentioned will require a detailed assessment due to the
Proposed Development falling within their respective safeguarding buffer zones outlined in

paragraph 4.19.

Geometric analysis was conducted for Dublin Airport (6 Runways and 2 ATCT), Casement

Aerodrome (4 Runways and 1 ATCT), Tallaght Hospital Helipad (8 Runways), Weston Airport

(2 Runways and 1 ATCT)

The assessment concludes that:

& Weston Airport: No impact predicted

Ll ireland GMBH

e Casement Aerodrome: Green Glare (Low potential for after-image) was predicted at

FP 04, which is an acceptable impact according to the FAA guidelines for the runways
and can be deemed not significant. Upon review of the ground elevation profile
between the Proposed Development and Weston Airport, it was found that the
Proposed Development would not be visible from the ATCT and the impact would
therefore reduce to None.

Dublin Airport: Green Glare {Low potential for after-image) was predicted at FP 08, FP
10, ATCT new tower, ATCT old tower, which is an acceptable impact according to the
FAA guidelines for the runways and can be deemed not significant. Upon review of
the ground elevation profile between the Proposed Development and Weston
Airport, it was found that the Proposed Development would not be visible from the
ATCT and the impact would therefore reduce to None.
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o Tallaght Hospital Helipad: Green Glare (Low potential for after-image) was predicted at
FP 13, FP 14, FP 15, FP 16, FP 19, which is an acceptable impact according to the FAA
guidelines for the runways and can be deemed not significant.

e Overall impacts on aviation receptors are acceptable and not significant.
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8. APPENDICES

APPENDIX A: FIGURES

APPENDIX A: FIGURE 1 Site Layout Plan
APPENDIX A: FIGURE 2 Site Layout Map with PV Solar Panels
APPENDIX A: FIGURE 3 Proposed Solar PV Elevations
APPENDIX A: FIGURE 4 Dublin Airport Chart

- APPENDIX A: FIGURE 5 Weston Airport Chart

- APPENDIX A: FIGURE 6 Casement Aerodrome Chart

- APPENDIX A: FIGURE 7 Ground elevation profile

APPENDIX B: GLARE ANALYSIS REPORT RESULTS

APPENDIX C: AVIATION RECEPTOR GLARE RESULTS

APPENDIX D: SOLAR MODULE GLARE AND REFLECTANCE TECHNICAL MEMO

1 of 6%



BRLAIAY DY $IO0F L P W SRR DrG) MR 1 v
vSiroc L0
al samodiaus

SHOWNTOS ADNING TrldL

ASMOdNIND

zanbzep, eudjz Aq Buimeig
ZZ02PQ/0T ¥ oY

LY@000'LL 3OS

L3 "ONNVId

depy voneoo aNg

IILLL

HEWD puejal] P11 1N3IND

PLYX P20 'WQng 9)
$Z ugng ‘webbeg

aleT UMDISALNPCY BI0IS IpPN

18 s|sue4 12108 pasodoid

-gor

APy SUHRS BD MBI B U B O B
g

7
MEITRC) WS 0 ek R R N

W DA S 18 Bl ISR OM IESLNN LY
8 IS @ UEEGT QU LI A0 EUON [N

BLISHD Le
BN Q U g Q% ¢ prad uel e ayq
UGE MU ULIOY UOR UI S I QU upsaliams
B TR P ONS LBYIRBNIOL] URD PO

oy N QRIS I

weksIy W

SRBY 0P VRN S IITRIO W SLIBEINY S
LA IRD B4 DA AL i LD R R UL S
2439 9D Pty Aig ‘acenucny

U8 24 IR SPURRIO 28RS RAENS

B nrmpoLg 18 anSE NUORD Uy

LZOZ UUSAN] MUBIO MRS

PUTEL 0 MAA 20 v I EE L300 2RI )
FOSSIOTUR |4 4, 0w, BRAE] Wl koo | Seusd

LE0LZE (mLite
Cersnz {mlilx

(e 1) RBIMIPI007) (140 RikisD)

ROOBL1R( 9" ILWISCIZ T & 800 But] “s00aMr
ELELET {BuguoNIA
165500 (Buiseaiy

ZHELZ LESBO O Budidy Pud

8
NAAD S SHOBHE W4 A Y b
= @ M s oo
Jumeap oyl f
Ul PBUIIN0 SaABS|SABA P
N JUSHL Iy U] ] KA G T i, [T TR SC PV TY WICN L RF) RNV RN TRIVY T Uy TS 1Y
WU U | SUGRLp it 1 ) LG a1 AU L AR JUU O e ey Bt Lsgm
_m-..._l_.m ul vw:.::o POIIC U 20 s UIUA b oesf onk b AUL feut A ous 0 e 2IPUsd Uedq ey duimeap syl 2
- B Sty swinug Aliobiauty 0 20U YoRe W
Jueaidde ayj Jo |04U02 Ay} JBpuUn spue| Juaselpy 1 1 PUSUIE Pyl
UICI UL UUIEULL]W UbEsel
mmmh._. .._.,.u.. _.y“_ww“_ U__Ow WU Aeadigu g YA swavialy pani] Al kitount jo ARl gyl pue DuAdeD s DUmip gL |
ssel |- w pauno uoneandde Guiuueid o} 1oalgns ayg SIION
o

— ﬁ_,,@./“c

Caynes: &€




POy A Dy w0 D AT yuillg SRUSNG DAL
rSOrac LSO
3l Jamodiauad »
SHOILITIOS ADYINI WL s @
HAIMOd3EINT |

zanbzep eus|3 Aq Bumelg
Z220ZiP0/0Z ¥ ASY

Wo00z'L IIVOS
80 TON Nvd
ue|d Jooy Ad Jelog pesodoid 1L
HEWO puBRl 1PN IN3MD
pLUX ¥2Q 'ulang ‘0D
vz uanQ ‘vebbeg

BUET UMO}SBLNLIO BI0)S [P
e sjgued 1e|0S pasodold L gor

A Y U TR LT
SR e Ab G P

it O 05 | = dm 05v @ Sjaued pEe

| S—— -
|

sipued pEE = S1ANVL TYLOL

\. e PUR S ot [ Ut o B WY
SIS PUL SUENC LS S

T ROy S T SR PPN Pt L PUTRTPE [P TSR T PRt I RV VT VST Y
At pra

WU uy | UL P LI Y 5 N A2 3t AU T WO P ey S U1 IS Ul (I [wta

U O | S e st UL AT g I e T Sl s ALY U A U DR gzt Ul U

ROERS A P T Wisat b oALY AL U AR Dy P poad U sey Resip g ¢
It | YL Sliahy g Aty Gig [0 SIUETSWM YPEY W

USSR LTI bt L] Lt JUgd WU U L PRI 10 PusOps iR palipuidal

Posil ol UL S (UGWIIIUP BIG]  ERUGEYUOS AN 3h UIGIBY Prdbuny LUNEWop s

W] il gy f) i " Aanlend oyl pue IWYDUAGUS S DUME IR 2] )

S3I0ON




kel

Do REAL D) WO 1T B nitg MM RILMINA

S3MOda3NS

PSOF9E LSO
al'lamodisua
SNCALIMIDS ADY INI TW1CL

uolleAs|3 Ad Jejos pesodold

zanbzep, eua|3 Aq Buimelg
CZ0eT/0I0T ¥ A8y

A

Iv@oozt 3OS

L0 TON NVYd

ueid

FLIL

HBWO puel| 1P AN3IIO

r2HX $2Q ‘wiang 00
¥z uiang ‘vebbeg

SUET UMOISBUNUOS 210}S (P11

18 sjoued Jejog pasodold

-gor

NOTIVAD I LSIM HEODS
T———

NOLLYATTI L5vE HINDS

NORT WEST ELEVATION

it i
NOIIYATTT 1SV HIYON

Bt 310

YW ADI

Sl L R S Y I A L S UL S R AR L) S P Y T
A P A s P BUE s

I R L Pl 3 s e LU s [ R Lo suniluu i e o O a1 BUIMUaL Y] t
Al

TUsIU VYT UL el vl U1 O 3 i AU IR LY Pendeld g o] UL ueteg I (s

T WP ] WA P UL AL LA o il S ss Aul b A G0 G4 ke ] P uuya

Pl a3 o S et A A DU e PR Ue ol S BIREA S

WAL AL § S | Yhowi vy s Allisuaong Jo u LTSN YK U1
UESSRU furi) Ul At Gl o) Oy JICRE U 10 Ui Ut RE NG 16 Pesuiusip  puslipldes
Pusll B 10U B v LiUule AISIE 51 Y PRUIERAL B uBrsep
P Y PRI PR NN Lty Ju Atlvdu Kl gy puE IgbuAded 9 DusER sy 1

S3I0N

MO YA TS LEEM LNI0S UHS0a0Hd

T M Sy L

NOLLYAD 14 19T HILHON J-480308d

ROILYA LY LSV 1l angfl {45 0ulta

Hedilwiand 1 05w s [ SEFRA N S [ ]

.......,l............. : __ = . _—




ALIHOHLNY NOUWVIAY HSIH)

ouafio man oue pasowas g 1N PIO uim BUD(R PEsSAs. £ DION PLE 2 DICK MON Aemury ujauuaﬁ.@N QIONYERD

2a0g 9NV EH«.EEO&Z_ Y ALNYNOHIY N —
——= ’
__ = Sl DIUvEH MEHMOHS HOHVA _SCIﬁ.x.Z._ W IMOHY TEAHE ¥ 1100
T . HSHOUYA L] £ 1ION
1 \ f——— -
ﬂ 001 &wu ol e ] _5 ML EST iU By _:__ 8 1ol
T I|||L|—|_|+||_-.._L_lr ._ WS ML NS E<.p&_£< _.._.-_ 5 110H _
AILSAS wz_._._._wn TOT ATV gl ooo O NI v (L) SAVAEY L LI Rt 0 L 38V S BT S sAvmiort| LN i
HOVOUddY 3dINIS ¥ AMY “HHL Ve EETENE - HSZ A1 T 911 WZE ¢HRSE <M UNY LI 11 WUE 55 R LH O e el ] o
Eom_ X Weg| e WS 4 LG mmzw.lulnlnl\ln\ll“u CPUHULINEE AR RSO ANLLUIVER | ISLPMAML L EDCT HIM RIS Savato) | ] e
\.UO._ AMS 4 BvOwd w:m«.m FONYNELNIVIN SUAU OHS 11 M- UM S S H o HES 01 1
- e G0 K UOH | IVHASY (UM G 1 1A ud
WALSAS SNILHOM I 17D !.\ﬁ.ae S N T =
HOVOHAdY NOISIO3Ed | cox AE AT B : . S L4960 AN o e o
: g 9 £ ldvd ve2 H__. \
ol FINA 4D
- wiYitn, e © o
T gty e I _ vei aNND
.ll.-.l.l....ll i’ i P2 A313
il .l.u. e L T g NOL AME WHL
3 Lia Enw;/\ M L 1 g1} L E by
o = - I ——— .l._.f o = W e 260
s T ©
|.‘v_u1p e — = 00T WILSAS DNILHDM 111 17D
e T 'S 51 HIVOHddv NOISIDIEG
S IO QU ML Fsinu $I0Ug =
JOQNUIRL T iy Pur aiRub 01 UOQUILE Akg +
VHSINIU ARAH DU LOEUD
& NWNIAH3L dabiuws "UOdERANGSH "LOBNJUDD KL 10) RILAIOG +
HIDNISSVd sAEMEE Buthaauod pud S1ud Alus AR ..n.-...en,_. *
1INNINEIL 4 D o g ! ARARIN J341000 U0 ON JUN JNSUY &
HIDNIESV m_m. e T PO SIuL A BT *
M LE - IDNYHD AC ALYE TNk LSH 1Od% LOH
o
n _._ i
&
= &3 3]
&y R e . g
f e 80 b b FUON D120 S MUY DU $J00 BUNES | 10 i UL g &
L] FI0AR] Kol
?.l.l...v.n w + LI IV Pt 206 &
81 ONND
€1z A3 - Wﬁb ‘f.? . S¥OuyUINRId £5H LOJS10R
HOZ AN ‘WML | -] o L
[ e s
; Ff,ﬂ 2 —— =
- {6h 7 ! |.|[..|:.I —
ez .......:_:. !./p %ﬁ—mwﬂﬂxi T i ONDD
e ———— &R o 8CT ATV
- gfll] |} e —— _ e 04 AWet ‘uHLE
E.o.. wigy ¥ . e — X 7] |
wWos, X g h_aa wotte ¥S1 GNND —— e ......._._ Hih
AMATH S e FLE ANTE - T + O g
e _.._ —— #1 ANN BHL E_%._ov ..!_ 1o 160
AHLNI ON o 09} : a 2
3] TI0HS38HL 030V1d5K e 20¢ ,. Hus :
- Ee ZHNS o Wish TWle 3 ﬂ a2
$ uvdvy [{=3] AMD - ELTRRE
C ] QvOH IIAEIS Juid ® @ L8z k e
X SL3'31IS L53U INIONT og! L - Mgt ol W0 | NELOSEs w8z
_— AYMIOLS oe LIMOIITLL NDY — -
e : Jr=— Z usSW - #3LSAS ONLLHENT| 1¥D MZZ0S9 900 |  NBLEL €S W26 01
e Hyavd . HOYORddY NOISIDTkd M PG 8S FL 200 N9t ST LS BEE e
O 10dS LOH LB NOd e }—— =l
SONIMSYIN o MELERSE 200 N9l €l 9T ES B4 t
NOILISOd DNITTOH AvANNY % MEBCEZTEI 900 N P& CLSTES i:714 a4 |
i LWBEMNRSE NOd . -
[# 8 a] HYBAOLS ML PELL SO0 N GZ QZ 5T £5 L6 gol |
LNIWIAYC 0ISNSIA TGRS
SNIEYIE HH1 NQILI39KD | A
=3 HAY | = - -5 =i i
- 2 t vZ AD1
GNEDSN 86224, Nn”% ”,MF an M_, M_Nm_ wow ol
P .
GNYTIW [uoduiy Nnena R0 0S5 P24 SILY ZHWD0S B} AL Ngszes | THYHD 3NOHAONIY |
RO T Vv —— = T BTy
UNY' 4l div

g2 Qv maid



CHANGES: NEWARP COORDINATES;  NEW THRESHOLD COORDINATES FOR RUNWAY 25 AND 07;

AP REMNR Giare Assessment

NEW THRESHOLD ELEVATION RUNWAY 07

Licl iretand GMEMF AD 2.24-1

NOTE 4: TAXIWAY K: 7M WIDE.
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25 | 45 | 5521 1503N | 06 28 5566w | N /MM |
BEARINGS ARE MAGNETIC.
LINEAR DIMENSIONS IN METRES.
ELEVATIONS IN FEET AMSL >
HEIGHTS IN FEET ABOVE AERODROME ELEVATION SHOWN IN BRACKETS. Hangar
Passenger Terminal < -
% ’ Sk e 8
k] €2 %HR. RWY 25
Y OVOR DME M ELEV 152
ANNUAL RATE OF CHANGE —11' W H_- /
_ ARP AMENDMENT RECORD
THR. RWY 07 O3 ) No. | DATE | EnTERED BY
ELEV 155 F oy
STOPWAY A ]
457°X 286
C4 76247 "
e 53% i SCALE 1:15,000
\ g)')}ﬂ, N . METRES
H 33> : 500 0 500
% s CLEARWAY Ly oy 0 |
y 457 X150 T T T T | ]
1000 0 1000 2000
r EEET
3333333330333 — ——— — mm — —mm—m— ————— ) .
MARKING AIDS RUNWAY 07/25
NIL
LIGHTING AIDS RUNWAY 07/25
Helicopter Stond Latitude Longitude Max Max Conditions
Wingspan Length
01 53 21 17.18 N 006 29 22.05 W
02 53 21 1796 N 006 29 20.18 W
03 53 21 18.67 N 006 29 18.25 W
04 53 21 19.31 N 006 29 16.26 W
NOTE 1: TAXIWAY AND APRON : PCN  45/F/A/W/T.
NOTE 2: TAXIWAY C1, C2, C3 AND C4: 30M WIDE.
NOTE 3: TAXIWAY A, B, D, €. F. G, H AND J; 16M WIDE.

AERONAUTICAL INFORMATION (
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CHANGES : MAGNETIC VARIATION, BEARINGS, RUNWAY DESIGNATORS AND FREQUENCIES.

IRISH AIR CORPS EIME AD 2.24-1
Glint & Glare Assessment -Ligl tredand GMBH

R CONSULT NOTAM
AERODROME CHART N 53°18°10.77" piey 3190 |MR 1233%0] e uamest . BALDONNEL /CASEMENT

ICAO W 006°27'19.46" ATIS 122.805| mNFORMATION
RWY DIRECTION] THR S?géﬁgﬁ BEARINGS ARE MAGNETIC.
0 o [N ST ELEVATIONS SHOWN IN FEET AMSL.

W 005'27°13.73" PCN 46/F/D/W/T

ot M S Gt

10 | 105 |N 53181688 ecn so/F/0/w/T | HEIGHTS IN FEET ABOVE AERODROME

W 006 28
N

28 | 285 |} ox1808Tpen s2/F/D/w/T | LINEAR DIMENSIONS IN METRES, AWWUAL RATE OF GHANGE —11 W

'?3"

~._. SIMPLE APPROACH
,*7| LIGHTING SYSTEM

»

MARKING AIDS RWY 10/28 LIGHTING AIDS RWY 10/28

L*'=:--'-’—L=---—L---=--!-7‘v: = -3

o
=

MARKING AIDS RWY 04/22 ~ LIGHTING AIDS RWY 04/22

370f8s
Approved by GOC Air Corps 31 BEC 2020



RMAGY AR, TRACKS AN RAITALS, RUNWAY DESIGNATORS, PROCENDURE NAMES, ATIS FREQUENCY

COGANGE:

HBHARIGBRRSessment Lidl trelaBMEMABHD.24-8
TWR 123500 BALDOMNEL/CASEMENT (MIL,
Ll A AERODROME ELEV 319 ft B CONSULY NOTAN ndvaspeadl )
DEPARTURE HEIGHTS RELATED TO RADAR 122,000 e RWYs 28, 10, 22, 04
. HFORMATION e
CHART - ICAQ AERODROME ELEVATION AMS 122805 (ACFT CAT A.B)
BT 171 ] 7 . & 1T [ F 1 74 T T 1T LT
weedo' W35 WE3D  BEARINGS AQE MAGNETIC WEB'25' 2800
P ALTIUDES ELEVATIONS =T
- AITION. ANDHIGHIS NEHET |
Transition Alitude SG0DR mwn . et i o g
| Transition Level by ATC at Wesron Agrodioms e >
— g & 410}%
| —WESTON 11 s
1 VOR/DVIE WESTON MRV SECTHOR ATITUDE
114.7 /CH 82X e — BASED DA BA. OVDRDNE
bl WsT i 10001t or D2.0 —
SCALE 1:150.000 = BAL whichever
1 1} 1 is later
L \ i f L - DUBLIN CTR 423
53 Sy A5
: 1 1 T 1 KM BA_DUNNEL o PR |
20 10 1 2 3 DVOROME 1\ U e 20
f 1158 OH 105 i |
B BAL T2l @a Y B
28 ALPHA 285 3
R16 1o
FL240 18 .
1000ft AMSL Hits Y=
2 ALPHA 1a
] _
1300t} Y3
g
j
it R15 "
I ’ QVE 300 =
\ . 300D AWSL NOT A8V Ty
%l - SFC ' - 1257
—, LB
’ 14 } I
7 ’
L ﬁ\% i ¥
Z 7" R16
| FL240
| -
- 2500ft AMSL 4 2126 ® —
; : 1168
" (1) 22ALPsh 22ERAVO Depariures based of R16 ;
£.25% chimb grad enl [S02°UNM, aircra’l unadle 45001 ANS
'_' 1o comply must agvise A1C an lirs: contac:, . GROUND SPEED 33 €0 BCG | i0C | 20 | 140 | 165 T
}GROJND speeatms Leo T a0 [ [aan [0 N 3E5SANN fi-sr | 355 | 486 | 609 | 730 | 852 | 3004
il sozHw fumir | 502 [ a7c [ 637 | 100¢] =72 A 04 ALPHA. ZBALPHA, 10ALPHA - " oo B
(2 MAXIAS permitec 203,5ks unil establishec ot | Protecures are based on 2 chmy {380} /)
RDL 232 | pradien af 3654/NM. {B%! |
=, ) LN ot aircratt unablz to comoty must
| 53z 22 Sfif\vﬁ Depariure. olimb track ang Iev_ej assignes aovise ATC or. firsl corac 53 |
by £7 0618508 of ciedrance -, L o i g =] 10
W40 3 “wﬁ WE*30 VB 23" W62
VI ATl =D GRS £ A
Ocpanere | Rouvlting Climz Isvructicn
. Clmb 30001
) Chenl on rurway wrack, & S 00CH o DZ.0 EAL LME, whichieve: - ! :
04 ALFFL ; I S y . s - Fassing D7.C 5AL outeounc on UL 222 centinge chma 1g 50024
< dater, wrr «igatinbound ic BAL VIR fro BAL 1racx RDL 222 Nantair €5 Stmt g-adiess onbl 28000
R Climt on rumway tacs, gt TO00% Wi ledl 1o rac 202 E:lim:?EOT:rf . . o
2+ LGHE X irercen’ BOL 232 €0 aumpord Aassing O™ [ ba. outnounc ¢r RO 232 0m1m,f ¢l 1o S000A
' BAgiriar B% clird pacem uri 2EJ0
. Sl Gr runwes etk = TR s R 10 Taen 263 f"m Al R Nz T
[JERNE T A il e BDL 257 BAL -l "ssing CLDURS <7 RC. Z32comur ¢ ¢hmy i SO0
Wainiar B sy grament i ZEO0HL
23 4oL Slimy o7 rurviay vack 2l s D50 W [ghs 1o ntercers <ime 5000n ) )
== DL 237 BAL ogihounc Fassing D7.0 BAL outboune or 30 222 conbines cfime 12 5009
Maintain §.25% climu gradien: until 28001
23 BEAVD Clirt 05 track. 2397, & 1000k wrr ngnt ie tack assignec Climb t assinec level

by £1C

Naintzin 8.25% chmb gradient until inftizt assigrec level

Approved by GOC A Corps

31 DEC 2020
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MAGVAR, TRACKS AND RADIATS, HUNWAY DESIGNATORS, PROCEDURE NAMES, ATIS FREQUENCY

£l i

CHANC

HIBHAR/GORRSSEssment Lid IrelarEgVEMBHD.24-9

BALDONN ASEMENT
INSTRUMENT AERODROME ELEV 319 ft e CONSULT HOTAM ONNEL/CASEMENT (MIL)
DEPARTURE BAL f DEPARTURES
HEIGHTS RELATED T0 RADAR 122,000 OR LATEST RWYs 28,10,22,04 D@D ®)
CHART - ICAQ AERODROME ELEVATION AMs_122.805 GHORUATON (ACFT CAT €.y
T3 -0 B K 10 & T v Lof F T & o
W6°40" W635' WE3  BEARINGS ARE MAGNETIC WE'25
I ALTITUDES ELEVATIONS
Transition Aitude 5000t Rt 12
Transition Level by ATC -
- 3
G MWV SECTOR ALTITUDE
BASED D% BAL IVOVDNE
CAUTIOR:
= Intenshve YA astivity
3l Weston Aerodrome
. TR DUBLIN ¢ 423
gg_ ~BALDONNEL I i vy A 537
DVORDME 26z, 20

158 fCH 105X 04 DELTA™N

il

601 £ JaqUINY JNILaS BUBIA] JO HAWHIZAGY @ JUUHLISADG Y] J0 BOISSILLRS A puesasf AaArms adueuplp uo paseq oiddesy

28DELTA

R16 =
FL24) E

—r— =

10001 AMEL o

—

X

3000R AMSL
SIC

\ A
— ol L
\% . R16
v : FL24f \
;e 7500f AMSL g y j
| _ . 2126 ® 5
. CLIMB 50001 | g . -
{(1) 22BRAVE 22 DFLTA based on B.25% pradiem. 5

(502UNM) aircrafl unable to comply must

aavise ATC an first cortact, | GROUNDSPEED | s | 109 | 120 | vac | 160 | 180 | 200 |3
SRCOND SPEED] ks [ vou [ 20 [ tec | vep | 180 |20 T f fmr | 6os | 730 | 8s2 | 974 | 1005 | 1217
| 5 ’ - 2 ” B 7 y
ooy | e | o [ o4 ]1-72 [ 1236 *s08 .‘57"| 04 DELTA. 2BDELTA, 10DELTA - | i
@ F0 DELTA H unable o rack KLY NDE reques: radas F Procedures are based on a cimd (80)/"
moniong of DR wac263° anc follow procedure a5 : gradienl of 365 /NM (6%
53 pudhshed P airtraft unable to comply must
=10 @22 BRAVO Depasturt. - imz track anc leve! assignec agvise &7( on first comact, ?ga__.
by AT o _ WAX I8S 20005 wul 300083
WE 47 Fgens WESD W2 w620
- [ [ i \
S (A I ) N W WA o o T
| Depariuce | ROWE [ Clim Instrucion
) o Climt 30001
04 DELTA Gyl ey rtrway ravn &l *B00M trr gt 30 TRACK 163 Passipp D7.0 BAL putbound on RO, 232 cooure climy to 50007

loimgrcept KD 232 BAL cutbounig Mairiain €% climb gradien: unit 26006

J4DEL A CImL o7 runway tace & 10005 tom lef te tracy 202 Elmn 3604 Ry - ~ .

260t 16 mercof, 0L 23 BAL oulh 388N QL. (Rl orif-‘.m 232 “onlmue chmb to 50004
IAarai €5 clieh crstd s oo 28008

VO DE Th Chitiz or runway Uder & 10T TiGN: 10 ITETCEn D!trrt :‘_' 9‘1 e s I

bearingaas” am vy SUBTL 232 BAL ot 55t LAl minnunc o ‘Fii):_ I3IZraninug chmd W 5600

Manig= £% clhmh oraoean; i 31004

27 DELT Climp on unway dracs a1 10001 wrn sigr 1o s1lercep Gt 300Gt o

22 DA ADL 232BEL cotbouic Fassing 37.6 BAL quttoune on RDL 232 conting: olimy 1o 30054
Malalr 6.25% ciimb gradient undl 28004

. Climr on track239¢ a1 10004 surr sight a0 track Climb to assignea level

22BRAVD @ assipned by ATC Maimain £.25% gradient until snitial assignec ievel

Lpproved by GOC Alr Corps 31 DEC 2020
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BUSHARI@BRPSSessment Lidl ireiap\fhE MFY 24-10
METRUMENT AERODROME ELEV 319t | % ™%0]  couey uom  BALDONNEL/CASEMENT (MIL)
APPROACH HEKSHTS RELATED TO RADAR 122,000 FOR LATEST LSzRWY 10 DR @

CHART - ICAD THR RWY 10 - ELEV 283 ATIS 122,805 INEORMATION {ACFT GAT A.B}
S T T T 1 T L LI LI T | FRET FT O] [
WE°50' wgas' WE4D' ws‘ss' ws!zw' ]

Procedure based on 5% climb gradlent < NOTES: ! 3 E
on Missed Agproach /1) Missed Approach based on 5% gradient ] 2
F (@  For Missed Approach with communications = g
failure - see EIME AD2,24-25 < [
- (3  No circng Sotth of RWY 10/28 CAUTION: o | E
R16 @ DVOR/DME required Intensive VFR activity BASEIJWBALDVDIVDME“ MYl &
—z.‘uERS!gﬂrg-— a1 Weston Aerodrome Beanpves A e E
FL2A0 147 [TH 98X ALTIUDES, ELEVATIONS . &
e e T H S WESTON AN HEKGHTS BN EEET 8
1000f AMSL IF : . WET In A 8
- ; R15 T & DISTANGES I 13v @
. ' A L > 3
> = ' FAP s DUBLIN CTR 423 T
. ' D54 5 ks P fpsy | &
0 - (s — ESDME— T o] &
s S -".3“?'?5..““3“”! A g
Al "-lq._."" A >
038+ : . 1 13
DIO.O™ BaL s &
MHA 30001 BAL ) g
MAX 50061 - b TR
MAXIAS 1805 | . 1 - 4
| i 2 9
- o= 1 - | 4 : % -
- 278° B CRE'WINT (BALTIFIL | 1E ]
(2' D14.0 4 L S e [ 15 | §

= L BAL R i 3
- € _eemT - - =
=2 203.--- e =

2 ; ®

g L 1 s3

=5 ey 1)

B ohy ) # ; 4 155 §

= SCALE 1; 200.000 disiiol, | a

= . o E

L7

z L] — §

= 2126 3

S | ; g

C - 2

= g

& - 28901 g

o | (380}

£ | weees' WE4D w8, 30 WE2SY 2

E 1 [ [N O Y N O TR ] | A L Ll L

3 | TRANSITION MISSED APPROACH:

& | ALTITUDE 5060t 3 . Iniia] climb 3000

,_;: i Digs 052 ChmE on trac< 105 at 13004

= B B ZERQ IME IB whichever 2.6 cimbing

B . 10 3000fiwmrg 10 rack263

§ 30060 (27 7 E \AF 10 interrep: BaL ACL 232 Contact A

z 5CENC O i Waia & B o 28

= DIE ARC EA. H

= 2 00 105 R~1q -6 £ 8 HRLRW 10

= 77 7 \\_ T 7 [Ec 86 Lin]iee] 4

= ZER 7 ORWYLQ A = P e e e e P

= = S S —

x T T T T T T T

:'é vio

) STRey 11 ‘_F\':\_I 10

z ‘ e -

s ceee T 2

< 0.5 acecor2®  ssc 2 rga i - -

i B0 5 5

= | g W% ¢ R E 4 |

=

x “CIRGLE TOLAN  haghis AAL

::E oA Cone E Aate f 0z i2.5%

= |+ 720440 )} 500 2000m N PLED o]-onjiz 150

< | 3 820 50 ; BOG | <00 [ de 5 25| 254 | 304 | 55| 8

Approvec by GOT A Goms 31 DEC 2020
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IINWAY DESIGNATORS, PROCEDURE NAMES, ATIS FREQUENCY

MAGVAILTIRACKS AND RADITALS,

CHANGE:

HiIsHSRIaeRkSsessment Lid! trelapfhE 5% 24.11
— i
INSTRUMENT  AERODROME ELEV 319 ft TR 12850 consu Tuoraws  BALDONNEL/CASEMENT (MIL)
APPROACH HEIGHTS RELATED TO RADAR 122.000 FOR LATEST LsyRwY 10D @ E
CHART - ICAD THR RWY 10 - ELEV 263 fi AT 122,805 INFORMATION s
{ASFT CAT €.0)
I o L i R I N T T L ! r I I
WES0" W545' WE4Q' WE'35' WE'H
l" Procadure based on 5% climb gradient OTES :
and MAX [AS 200kts on Missed Approach ] Missed Approath based on 5% gradient =
ﬂ For Missed Aporoach with communications E__
failure - see EIME AD 2.24-25 'E
(3) Mo circling South of RWY 10/28 fAunlthz:m y M SLETBR AL ]
i (@) DVOR/DME reouired pens activily L EASEDONBAL DVORIWE | 1 ei 1] @
2t Weston Aerodrome
| R16 (5) 0 notexceed IAS 200kt in ESToN 'ﬁ‘;ﬁgﬁ:i‘ﬁz‘:ﬁgg wr b9
1 G
B FL240 Missed Approach turn vorowe | AND HEIGHTS 1N FEET 2 §
10000 AMSL g a7 grgax| "7 USTANCES Ih N 2
& wsT LT 4
— R15 §
k| |3
| 000 A FAP - DUBLIN ¢TR 423 E—
| A T (782} 3
053'4 HS/OME Aggo g
2 B 10935 cuaw' y =
Yo it y T
“h ht‘l--u._. & A _1 §
- A P =
- g
BALDONNEL o 12 | &
i DVORTME i . 12 13
X 50001 115.0 /G4 105X &7 f B= =
MAX IAS T BAL rii0 B 15 |3
o [ ¥ ]
\’,1;\,'}.' CASEMEN™ (BALDCNNELL / g
Q??,@\’ oA 3
E o 263 e i 4 12
" v”" ------ = § g 3
i 1295 1300 4 n Q
15 sl . - # A -5."-;- E
I oo o RI6 - v fsf
_ BAL & ASOUAME. 1248 N:=2
. 15001 AAS. A | 2
| = tyrher gkt by ATE o ! & ® B
ADL23 Zpassing D70 BA | 1186 2126 i
- i K
f : -
H
= g
-
| WEILE' Wge40' WES35, WE:30' WE25", | &
|l I 1/ | SRS I AN N N L1 4 15 9 g 6eTs | 2
H TRANSITION MISEED APPROACH:
| ALTITUDE 5000 I FAP Inleial climb 3500t
| 0305 D54 Climb or 1rack 105, at 2000n
| B R ZERQ DME 13 wicnever fs fater, climbing
| . < tc 3500t 7" right 070 1rack263°
. Lo SN lo imercept BaL RD232, Cortact ATC
3000 (27171 | IAF qign it il N
Descend of: J R Tuh b W antar 5% climb gracdiet ortil 2805
14 DME 4RC SA_ : 105 i Do not excese 145 2004 in tun
2000 i 2000 ELEV ZE3R {THR RWY1Q
e el mklieied bl ARl SV
: Ko We ol 320 | 74T | "60) 180 | 200 |
| |:S ENE 32ADS ZERC AT FWY 1ATHR ' cop |66 606 | 708 31 €z |1oma ]
1A HROH STl 3 i & Tk P
| STRAIG=L IV LARLING Bwa 10 | G=TING | IEA: AL
oL CERLING PV g popyn L 25
R I 20 jl‘ TR woanT s
T 20 8300 20 Tae EROLIRD SEE
s B N e . o
LA L2 Blssed appradr pracient N ! Reve ol gescen ovadie
C Her 800 HNAIE S200m .
ol owmEngan | eog 2400 450D
CIRCLE 10 LAND {heignts AAL)
OCA (H) CEILING VIS | Rate ol chiml rissec approach 2.5
o $10 (501 600 24C0m GROUND $PEED ke |00 |20 | 40 |
o 1010621) 00 28000 Rae of elimb prathet 2.8% | R 254| k[H3 I 4

Approved by GOC A Corps
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AU KS AN RADTALS, RUNWAY DESIGNATORS, PROCFDURE NAME, ATIS FREQUENCY

CHANGE: MACVAR

[ Further ciime by ATG or | ?
| AD1232 passing D7.0 an,p 188 .

g
Tum A

263° at75001 <)

.
[

a0 WEs25"
1 1

IS RIgRRRSSESSment Lidi IrelanfiEMBY 24-15
r : — -
INSTRUMENT AERODROME ELEV 319 ft R s consuTnoTaw  BALDONNEL/CASEMENT (MIL)
APPROACH HEIGHTS RELATED T0 RADAR. 122.000 FRLATEST — yORDOMERWY10 D QB @
CHART - ICAD INFORMATION
= THR RWY 10 - ELEV 283k AT 122805 (ACFT CAT A, B.C.D)
= Teafed =1 Tt & & il 3 S e N T B R S IO A - "T‘_T
we'so Ws'4s° ngwy W35 W30
- : F=
| Procedurs based on 5% climb gradient 5 TR
' and MAX IAS 185Kts on Missed Approach (1) MAXIAS on Missed Approach 165k %
| {2)) AMissed Approach based on 5% pradier é H
Timing of Final Approach not permitied =
CADTION: T
R16 {@) No circling South of RWY 10/28 e, BASED 04 BAL DIORTNE :
ﬂ @ For Missed Approach with communications | 8 Weston Aerodrome BEARINGS ARE v,u;q[}'{c E[£;1
) 10001 AMGL . :i . failu"s - se¢ EIME AD 2.24-25 WESTON ALTITUDES, ELEVATEINS Ty
J b s AN HEIGHTS IN FEET
BAL 1147 1A 94X DISTANCES IN NV
wer in
{ o[ 1) FAF DUB 423
/ i 5 D6.3 = UN CTR 282 %
* BAL FEELED 20‘._':
: RDL273 1
MHA 30001 1= _
MAX 50004 : =
MAXTAS 18015 II o
278° q*
QS\'-" LD ARY, i
i \ 1l =]
\ d ¢
£, \ 12060 1300 [, _ooeeemem T © A e
SCALE 1 : 200,000 \ FEFPEY’ e 1
i 1 0 1 PO TA U WX L
L 1 L] :Ii “M '\I‘- E!

1 |SRyE
MISSED APPROACH
Initial climb: 300041
bortrackl 10
3000 wm -ight
63° t imerger
2 Contagt A
[t
TESKs it
HR AW I

4

6014 JOQUINN [I1I34 PUCIBI] 0 JUALRIGADY | 3| JUSUUIAADT 3Y) J0 UDISSItIa A pueral; Aaung aaueuplg ue paseq Bujddesy



VAR, TRACKS, RADIALS, FREQUENCIES. RWY DESIGNATORS

HisHA R GERRgsessment Lidl relddMEADBH.24-16

LNPS;:(:JII\\&NT AERODROME ELEV 319 ft 3L RADAR ljgiségﬁ covsuctnowwm  BALDONNEL/CASEMENT (MIL)
HEIGHTS RELATED TO ATES 22, FORLATEST  yOR/DME RWY 28
CHART - ICAD AERODROME ELEVATION LR DN o0 INFORMATION fcrr BAE?C%@ &
I LI LI L LI I LU L L L L LU LI ML R R |
. ™ wea wenss Owsvao' WE25  WEZ0  WE5  WEID
o TREVET
| sy
3 1112 fEH g
&l 1167 AR
e
R A DUBLIN
i #n AIRPORT :
. ‘ﬂ HTS [N FEE
g h“xﬂﬁﬁ»‘rnﬂ...‘.
—g‘: CAUTION,
ntensive VER atvity .
eSO & Weston Aeporome EIPTY EIPIB

V14T CAHK i00 5t t Fical Approach nat pennitied

O% R
) ; / - > ¢ g
Rt5 DUBLIN CTR A |3§4‘;m (9 | In Dub ._[thld

51 FEOCH AHSL
20

A

Dis ]

A

R16 .
fL240

100011 AVSL

Wl
'*:1iu
JCA IF SDF

FL240
BO0TAWSL

Fm‘
ATC on RDL232 |
passing D70 BAL ‘5

mgad
=

i e
WE*40’ WE°35'. WE"30 Wee2s' 253i|W6“20 . Wﬁ"lS
sl ol o TR | aal o il G

W6 i0 WE"D5
|-.|.'|sL|l|."f|a|_,|

BO1L 19GUINY THUISS PUelas} O JIUNIIA0T @ JUSLIILIAALS) 3Y] JO UOISSHINRY AG puesas Aonng esueupig Ue paseq buidden

[ 7
ISSED APPROACH. |
TRAN |
| | ey, FAF F ALD1 5 DME cirib 1o BAL or W
| BAL RDL 097 _RDLO97 1100t whichever is late” turn lefl 0L 136
1 2&2‘,7 VOR DME DS.0BAL C1a0BAL totrack 202" 1o intercept RMH,232 D2d.6 DAP
' et 7 ' ' Climb 30000, Comtact ATC.
| Ture 5 :
5 2777 3
‘~ T 2000 . ‘ ‘ !
Seenl ! " Mrimuem 5% chimd gradien:
. . | {2087, until 280Gt
ELEV 1511 i
(THA AWYZ8) ' BAL OME REACS DE.Z 47 FfWs SE TV
« 22 [ T he : [ M L . i3 l{ ' 1% o I R A
BETEGH TYR R 08
e : F ; IDE£ L ALTIEUDE (52551 0L Y ACEETIAL
STHREIGT I - - - : =
% (64 0 6L t } E* 40
LANDING ZWSZE oG | 500 0 BN e ! ——— . — — e
ton . TUET) AOG BRI L Sg3)[p4nh (2087 fo 0 quece) B2C ST VINERC il e 60
Tagere 7S o0 2000 gadp 26 GRCUIKG SPEED ke |6l | e0]100 1120 [het o6l 160
ALE 0:_1| zepo 30 2810 S Pate uf gescent gsciem £.58% | amir | 247 3“'494 56 69‘ 1 E90
0a 1 | 720 421) | 620i50°) | 930 1561) | 10n0 1) e
CIRCLE T LAND + i - —_— PR3
(higignts AAL) | CELLING | 500 BB BOG | TOD :&b .
. VIS 000 | 2000 %0 | 3600 S5
Aproved by €0C Air Corps 31 DEC 2020
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CHANGES: VAR, TRACKS, RADTALS, FREQUENCIES, RWY DESIGNATORS

HBHRARQEARSsessment Lid! IrelZgiMEABE.24-17
22,500
r‘g:g:gim AERODROME ELEV 319 ft BumDA 122000 | cowswionw  BALDONNEL/CASEMENT (MIL)
HEIGHTS RELATED TO ATIS 122805 FIRLATEST — yORDME RWY22 D@ Q@ B
OUBLIN LOWER SOUTH 120,755
CHART - ICAQ 2L ET LU DUBLRLOWERKORTH 132580 | " Do (ACFT CAT A,B.€.0)
FTrTrgT FTTTTFTITR[TTITT]0 i 0 LR
i Wera' w20
53° %
A 5
1 =
2 <
- s
[ BASED DY BAL [VORDME
= BEARMIGS ARE MAGKETIC
5% ALTIUDZS. ECEVATICHS M 736
@5' AND HEIGHTS N FEET Mmu
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CHANGES:

VAR, TRACKS, RADIALS, FREQUENCIES, RWY DESIGNATORS
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GlBHSAR @BRESsessment Lidt IrelaEiiGC 68.8.24-21
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HISHA R geRPSsessment Lidl IrelstiE MB&.24-22
INSTRUMENT AERDDROME ELEV 319 ft 180 covsuToraw  BALDONNEL/GASEMENT (MIL)
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Ghint & Glare Assessment Lid! fretand GMBH
FORGESOLAR GLARE ANALYSIS

Project: Lidl Fortunestown Lane
Site configuration: LIDL Fortunestown Lane

Client: Lidl Ireland GMBH

Created 18 Aug, 2022

Updated 29 Aug, 2022
Time-step 1 minule

Timezone ofiset UTCO

Slie 1D 7430213111

Category 100 to 500 kW

DN! peaxs a7 1,000 0 W/m*2
Qeular transmission coefficient 0.5
Pupil diameter 0.002 m

Eye focal lengih 0.617 m

Sun subtended angle 9.2 miac
Methodology V2

Sum mary of Results BTG potential for temporary after-image predicted

PV Array Tiht Crient Annual Green Glare Annual Yellow Glare Energy
° min hr min hr kWh
PV array 1 4.0 B0.0 16.093 2682 0 0.0
Receptor Annual Green Glare Annual Yellow Glare
min hr min hr
FP 07 Casement 0

FP 02 Casement
P 02 Casememn

Fo 04 Casement 568
Fp 05 Westor a
g G& Westor 0
FF 7 Dublin ¢
s Dragliz 478
12 Dbk
"6 Db
Vi Dabd
Fr iz Dabhin
FF 13 Tallaght 3584 BG.7 tat
FF 14 Tallaght 2521 42,0 0 .4
FF 1E Tallaght 1020 17.0 (.10
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Glint & Glare Assessment

Receptor

FP 16 Tallaght
FP 17 Tallaght
FP 18 Tallaght
FP 19 Tallaght
FP 20 Tallaght
1-ATCT
2-ATCT
3-ATCT
4-ATCT

[ 1.3
- .

Annual Green Glare

3927
0
0
2,466

453
4863

hr

65.5
0.0
0.0

41.1
0.0
7.5
7.7
0.0
0.0

min

o o o o 0 o o o o

Lid! treland GMBH

Annual Yellow Glare

hr

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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Glint & Glare Assessment Lidf Ireland GMBH

Component Data

PV Arrays

Name: PV array 1

Axis tracking Fixed [ro rotetion]

Til: 4.0

QOrientation: 80.0

Rated power: -

Panel materlal: Smooth glass withou' AR coating
Reflectivity: Vary wilth sun

Slope errot correlate with material

Veriex Latitude (%} Longitude (°} Ground elevation (m) Height above ground {m] Total elevation {(m)
1 53.28582¢E 5.£418237 117.00 698 123298
z 53.285951 -6.417998 117.00 5.76 1E2.76
A £3.285492 -6.417064 117.00 576 12276
El 53.285462 -6.418098 117.00 698 12388

Flight Path Receptors

Name FP
Description
Threshold height, 15
Direclion 42.8

Gllde slope 3

Pilot view 1estricied?
Vverlical view 3

Azimutha view

Longituee (¢ Grouna elevation (m) Heighi above grounc (m Total elevation (m
£ 48575z g7 &€ £E4
-5 20665 eC g
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Giint & Glare Assessment Lidi frefand GMBH

Name; FP 02 Casemen!
Description

Threshold height 15m
Direction: 104.9°

Glide slope 30

Pliot view restricted? Yes
Vertical view; 30.0°
Azimuthal view: 500"

Point Latitude () Longltude ()} Ground elevation {m) Height above ground (m) Total elevation (m}
Threshold 53.304690 £.468754 B86.14 15,24 101.38
Two-mili 53312130 -6.515564 T4 198 65 270.07

Name: FF 02 Casemenl
Description:

Threshold height 15m
Direclion. 223 1°

Gllde slope: 2 0°

Pilot view restricled? Yos
Vertical view 30 0"
Azimuthal view: £0.0°

I._:n-r_:-alr tmager; T2022 Micar Technokmes

Point Latitude (‘) Longitude {"} Ground elevation {m) Height above ground (m) Total elevation {m)
Threshold 55 303472 -5 435537 83,0 15.24 08.34
Two-mile 53324587 -6 A0B&4E B3.96 213.06 277 02

AL Tola
57 3ot
5% 28549z ry

s 24 of BS



Glint & Glare Assessment

Name: Fp 05 Weston
Description

Threshold height: 15 m
Direction: 244 1¢

Glide slope 3.0

Pilot view restricted? Yes
Vertical view: 30 0°
Azimuthal view: 50.0

Point Latitude (') Longitude {'} Ground elevation (m)
Threshold 53.35418" -6.482160 48.73
Two-mile 53 366805 6,438530 28 64

Name Fp 06 Weslen
Description:

Threshold height 15m
Direction 63.0"

Gllde slope: 2.0°

Pilot view restricted? Yes
Vertical view 30 {
Azimuthal view: 50.0

Point Latitude {"} Longituoe (%) Ground elevation {m)
Thresholg 53.350448 6.4%4423 47 83
Two-mile §3.337322 -£.E37630 50.7€
0 o
= BaDrd
€ 332952

”--F' .

Height above ground (m)

15.24
202.02

Height above ground (m)

15.24
180 80

Lidl lreland GMBH

Total elevation (m)

61.97
230.66

Total etevation (m

B2.8
231.66

i
M
s
=
in
o



Ghint & Glare Assessment Lidl reland GMBH

Name: FP 08 Dublmn
Description:

Thresheld height 15m
Direction: 275.3°

Glide siope: 3.0°

Pilot view restricted? Yes
Vertical view: 30.0°
Azimuthal view: 50.0°

Point Latitude {*) Longitude ('} Ground elavation {m} Height above ground (m) Total elevation {m)
Threshols 53.434817 -6.238454 6T .69 1524 8293
Two-mile 53432766 -6.190089 31.98 21963 251 81

Name FP Q¢ Dublin
Description

Threshold height 15m
Direcilon %5.¢°

Glde slope 2.0

Pilol view restricled? Yes
Vertical view' 30.0°
Azimuthal view 50.0°

Point Latitude (') Longitude {'} Ground elevation (m} Heigh! above ground {m} Total elevation im}
Tnreshold 53.42243& -5,289965 74,08 15.24 89.32
Two-mile 53424968 +6.338353 80.26 17005 258.00

Name =P 10 Danle
Description

Threshold 1*eight 1%
Direclion 270.3°

Glide slope 2.0

Filot view restricled? Y uve
Vertical view 20 (

Lzimutha view |

Palnt Lathuoe Longltuge Ground elevatlor |m Height above ground i'n Total elevation [m
Trueshelz 5242021 8261008 £1.GE TE24 Tr.ed
Two-milc 53477828 -6 202642 128 20¢ 53 248817

SE ol 85




Glint & Glare Assessment

Name: FP 11 Dublin
Description,

Threshold height 15 m
Direction: 330.8°

Glide slope 3.0°

Pilot view restricted? Yes
Vertical view; 30.0°
Azimuthal view: 500"

Point Latitude {')
Thresheld 53.420011
Two-mile 53.392882

Name FP 2 Dublin
Description

Threshold height 15 m
Directlon. 157 6°

Gllde slope: 2.0°

Pilot view restricted? Yes
Vertical view, 30.0°
Azimuthal view 50 0

Poinl Latitude (*}

Threshola 53435682

Two-rmile 53 462421

Point tathuoe

Teshole 52.25%%0€

Two-milc 53.318418&
- iil‘-‘!‘!

wi FOFOE
<k,

Longitude {')

-6.249632
-5.232836

Longitude (*}

-6.2681042
£ 279527

Lorpliuae {

£.376778

627677t

Ground elevation (m)

Ground etevation {m}

62,26
51.17

56.05
68,28

Height above ground {m)

15.24
19500

Height above groundg (m)

1524
18172

Lidt Iretand GMBH

Total elevation {m)

77.49
24647

Total elevation (m)

8429
245 88
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Ghint & Glare Assessment

Nama_ FP 14 Tallaght
Description.

Threshold height 15m
Direction: 225.0°

Glide slope 3.0

Pilot view restricted? Yes
Vertical view: 30.0"
Azimuthal view: 50.0°

Point Latitude {')
Threshold 53.289508
Two-mile 53,309952

Name FP 715 Taliagnt
Description

Threshold height 15r
Direction. 270.0°

Glide slope: 2.0

Pilot view restricted? Yes
Vertical view: 30 0°
Azimuthal view: 50.0°

Point Latitude (*)
Threshola 53 28€507
Two-mile 53.289507
Folnt alituce
Tnresholz 53.285506
Two-mile 83 26508

ai Foree
- e

Longitude (')

-6.376776
+6.342535

Longituae (°)

-6.376774
-6.328350

Lorgitude

-8 ETETTE
€ 342527

Lid! refand GMBH

Ground elevation (m)

103.74
66.87

Height above ground {m)

1524
220.70

Total elevation (m}

118,98
2B7.87

Ground elevation (m}

103.74
68.03

Height above ground (m)

15.24
215,64

22 Lrloker

Total elevation im}

118.68
287 67

R ) o -
18 L1 & DUt hy, MARM Teshinotooms:
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Gint & Glare Assessment Lidt Iretand GMBH

Name: FP *7 Tallag
Description

Threshold height 15 m
Direction. 0.0°

Glide slope 3.0

Pilot view restricted? Yes
Vertical view: 30.0°
Azimuthal view 500"

Paint Latitude (") Longitude (') Ground elevation (m} Height above ground {m) Total elevation {m}
Thréshold 53.288504 -6.376775 103,75 15.24 118.99
Two-mile 53.260591 6.376775 1E1.86 125 82 287.68

Name FP 18 Tallagh
Description

Threshold height 15 m
Divection. 45 @

Glide slope 2.0

Pilot view restricted? Yes
Vertical view 300
Azimuthal view: 50.0

Point Latitude (") Longitude {°) Ground elevation (m} Height above ground {m) Total elevation im)
Threshold 53.285505 -6.376774 103,75 1524 118 &%
Two-mile 53.269060 6411015 207 32 80.36 287 68

Folm Latituor Ground elevallos i Reigh: above ground Tolal efevalion
Triesnolz S3.285E0E 5.37€ T L Za 11E.8E
Two-mile 52.28¢506 L C.08 177 62 287 €7
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Ghnt & Glare Assessment Lidl ireland GMBH

Name: FP 20 TaHaght
Description

Threshold height: 15 m
Direction: 135.0°

Glide slope 3.0°

Pilot view restricted? Yes
Vertical view: 30.0°
Azimuthal view 50.0°

Point Latitude (") Longitude ('} Ground elevation {m) Height above ground (m} Totatl elevation {m}
Threshold 53.289506 -B.376778 103.74 15.24 118.98
Two-mile 53.309851 -6.411018 B 98 206.69 287.67

Discrete Observation Point Receptors

Name o Latitude () Lengltude (7) Elevation {m) Height {m}

1-ATCT 1 53 429083 -6.264286 65.41 87.00

2-ATCT Z 53.428547 -6.262177 65.68 22.00

3-ATCT E| 53.355626 -6 488612 45.5° 15.00

4-ATCT 4 53.305&114 -6.441794 9345 15.00
Map image of -ATCT Map image of 2 ATCT

Imagery €2022 Haser Technologes it =1 Imagery €2022 tAgxar Technologes
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Gint & Glare Assessment

Glare Analysis Results

Summary of Results

PV Array

PV array 1

Receptor

FP 01 Casement
FP 02 Casement
FP 03 Casemen
Fp 04 Casement
Fp 05 Weston
Fp 06 Weston
FP 07 Dublin

FP 08 Dublin

FP 08 Dublin

FP 16 Dublin

FP 11 Dublin

FP 12 Bublin

FP 13 Tallaght
FP 14 Tallaght
FP 15 Tallaght
FP 16 Tallaght
FP 17 Tallaght
FP 18 Taliaght
FP 18 Taliaght
FP 20 Tallaght
1-ATCT

2-ATCT

ATCT

4-ATCT

Tilt

4.0

Annual Green Glare
min
16,093

Annual Green Glare

min

568

428

663

3.584

2.521

1,020

3.927

2456

453
483

hr

0.0
0.0
0.0
9.5
0.0
0.0
0.0
74
0.0
11.1
0.0
0.0
59,7
42.0
17.0
65.5
0.0
6.0
41
0.0

7.5

B

77

Lidl Irefand GMBH

Annual Yellow Glare

min

hr
0.0

Annual Yellow Glare

min

P~ T = S =Y <~ T o= S - T = R o SO = T = Y < TR v Y o S e S =]

hr

0.0
0.0
0.0
0.0
0.0
0.0
0.0
Q.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.6
6.0
Q.0
0.0
0.0

Energy

kWh
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Glint & Glare Assessment

PV: PV array I 0w potential for temporary after-image

Receptor results ordered by category of glare

Receptor

Fp 04 Casement
FP 08 Dublin

FP 10 Dublin

FP 13 Tallaght
FP 14 Tallaght
FP 15 Tallaght
FF 16 Tzallaght
FP 19 Tallaght
FP 01 Casement
FP 02 Casement
FP 03 Casement
Fp 05 Weslon
Fp 06 Weston
FF 07 Dublin

FP 09 Dublin

FP 11 Dublin

FP 12 Dublin

FP 17 Tallaght
FP 18 Tallaght
FP 20 Tallaght
1-ATCT

Z-ATCT

3-ATCT

4-ATCT

B L LAl
an FOTE

Annual Green Glare

min
568
428
663
3584
2521
1.020
3927
2.466
0

== = R o

=

o o o o o c o

452

hr

9.5
7.1
11.1
59.7
42.0
17.0
65.5
41.1

Ligl reland GMBH

Annual Yellow Glare

min

QODOOOOOODOOOOODOOOOO

hr

0.0
0.0
Q.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Q.0
0.0
0.0
0.¢
0.0
0.0
0.0
0.¢
0.0
0.0
0.0
c.e
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Glint & Glare Assessment Lid! retand GMBH

PV array 1 and Fp 04 Casement

Recepior lype: 2-mile Flight Path
0 minutes of yellow glare
568 minutes ol green glare

2400+

Retinal irradiance (Wiom=2)
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Glint & Glare Assessment

PV array 1 and FP 08 Dublin

Recepior type: 2-mile Flight Path
0 minutes of yellow glare
428 minules of green glare

. Annual Predicted Glare Occurmence

200 -

U 00~
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3
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Daity Duration of Glare
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Giint & Glare Assessment

PV array 1 and FP 10 Dublin

Receptor type: 2-mile Flight Path
0 minutes of yellow glare
663 minules of green giare

Annual Predicted Glare Dccurrence

Hee
5

— \——— .
O R R e e
Day of year
IR _n prient o fre tarnporary Jfteremays
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Glint & Glare Assessment

PV array 1 and FP 13 Tallaght

Receptor lype: 2-mie Flight Path
0 minutes of yellow glare
3.584 minutes ol green glare

Annual Predicted Glare Occurrence

Hoaw
1+
g

@(\ 4% ‘w\ ﬁl a5 ‘_.,(\ ‘)\ N,Q £% d_\. ‘A““ v,&
Day of year

a9t L e ey At ATaE
Fotert ol loe dpmpat ooy after-dnage

Hazera piot fer pv array-1 and 1p13

L c
£

S

T i

b3

=

En

=

=

b S

it b w0
Subtengee Source Angle dmred}

POlenTIa far 2fer 1 g Dorg

-anagt Zorg
Prifiarer fennia Damage 2o

4 mazied "oacboucte Data

# mgresd Sue I Y dnng unf et Sun

Sampled Artua G are Refecuons or PY Foctpri:

M-

Lid! trefand GMBH

Daily Duratian of Glare

&

Minutes of glare
-}

P
@

e a0 e o g gt

Day of year

M o potentia for temporsey atiE gy
Euat ol for Lerr pieary 3761 ige
+ ' [

Path Location ve Taime o' Glare

w

approximate distance fram threshold {(km}
. ot w iAw

o
v

-
4

P TRV e I o P I Al
e
W oo cterha 00 tempy

Bzl fy Tl Dy #lte o eye

Pos:tons Along Patt Receiving Glaie

E

&6 af 85



Giint & Glare Assessment Lid! frefand GMBH

PV array 1 and FP 14 Tallaght

Receplor type: 2-mile Flight Path
0 minules of yellow glare
2,521 minutes ol green glare

Annual Pred:cted Glare Occurrence Dai'y Duration of Glare
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Ghnt & Glare Assessment

PV array 1 and FP 15 Tallaght

Receptor type: 2-mile Flight Palh
0 minutes of yellow glare
1,020 minutes of green glare

Annual Predicted Glare Occunence
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20 - L] ' 0 Ll
P I A - A
Day of year

W (cr tlent o for Lemporary ofler imagye
FoterLal for tenipatary #flatamage

] [
o

Hazard piot for pv-array-1 ang 1p.25

"

£
S
:
:
b

i Y 10 i
Subtended Sourc# Ang e (nwad)

approaimate distance feom threshokd (ki

C
Pulentia’ for ARet Imags Zars
Lovi Potentesd 1ot Arter-mage Zore
Smiaren] Felina (amage Zone
Huzard o Sour(e Data
=arard Due {0 Ve Uid tered Sun

Sampled Ancua’ Gare Reliections on PV Foolpnirt

A id

e

Lidl lrefand GMBH

Daily Duration of Glare

-

El
o

. ' . ' . '
LS L Y i
Day of year
W v poienta ft tempoiaty AN g
Fitynlof T2 Intnpr ey afe age

1 v
Wt

Path Locabion vs Time of Glare

- e, - .
R T (TS S S R T TR
Date
W Lov. csleniia o Temeay athe
Aeidoal W0 letnp iy it o gur

age

Positions Along Path Recelving Glare

66 of 83



Glint & Glare Assessment Lt Irefand GMBH

PV array 1 and FP 16 Tallaght

Receptor type 2-mile Flight Path
0 minutes ol yellow glare
3,927 minutes of green glare

Annual Predicted Glare Occurrence Daily Dutatian of Glare
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Glint & Glare Assessment Lid! reland GMBH

PV array 1 and FP 19 Tallaght

Receplor type 2-mile Flight Pain
0 minules of yellow glare
2 466 minutes of green glare

e Annual Predicted Glare Occurrence J Daly Duration of Glare
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Giint & Glare Assessment

PV array 1 and FP 01

Casement

Receplor type 2-mile Flight Paih
No glare found

PV array 1 and FP 03

Casement

Receplor type 2-mile Flight Path
No glare found

PV array 1 and FP 07 Dublin

Recenlor fype 2-tiile Flight Path
No glare found

PV array 1 and FP 11 Dublin

Receptor 1ype: 2-mile Flight Path
No glare found

PV array 1 and FP 17 Tallaght

Recepior type: 2-mile Fiah® a1
No glare found

PV array 1 and FP 20 Tallaght

Receptor type 2-mile Fignl Fath
No glare found

(1%
-

Lict! Ireland GMBH

PV array 1 and FP 02

Casement

Receptor type: 2-mile Flight Path
No glare lound

PV array 1 and Fp 05 Weston

Receptar type. 2-mile Fhght Path
No glare found

PV array 1 and Fp 06 Weston

Receptor type: 2-mile Flight Path
No glare found

PV array 1 and FP 09 Dublin

Brcapios type. 2-mile Flight Palh
No glare tound

PV array 1 and FP 12 Dublin

Receplor lype 2-rvle Flight Patn
No glare lound

PV array 1 and FP 18 Tallaght

Receciarype 2-rvle Flignt Pat
No glare tound
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Ghnt & Glare Assessment Lidl reland GMBH

PV array 1 and 1-ATCT

Receptor type: Observalion Point
0 minules of yallow glare
453 minutes of green glare

. #nnual Predicted Glare Occurrence o Daily Dutation of Glare
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Giint & Glare Assessmen! Lidt lrefand GMBH

PV array 1 and 2-ATCT

Receptor type Observation Pain
0 minutes of yellow glare
463 minutes of green glare

Annual Predicted Glare Occurrence Daily Duration of Glare
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Gint & Glare Assessment Lidl Irefand GMBH
Assumptions

“Green” glare is glare with low potential to cause an afier-tmage (llash blindness) when observed prior 1o a typical blink response time,

“Yellow™ glare is glare with polential to cause an after-image (llash blindness) when observed prior to a typical blink response lime.

Times associated with glare are denoled in Standard time. For Baylight Savings, add cne hour.

The algorithm does not rigorously represent the detailed geometry of a system; detailed leatures such as gaps between modules, variable
height of the PV array, and support structures may impact actuai glare results. However, we have validaled our models against several
systems, including a PV array causing glare to the afr-traffic control tower at Manchester-Boston Regional Airport and several sites in
Albuguerque. and the too! accurately predicled the occurrence and intensity ot glare at different times and days of the year.

Several V1 calcutations utitize the PV array centroid, rather than the actual giare spol locaton, due to algorithm tmitations. This may affent
results for large PV foolprints. Additioral analyses of array sub-sections can provide addiicnal information on expected glare. This primarity
affects V1 analyses of path receplors.

Random numper compulations are wiilized by various sleps of the annual hazard analysis algarithm. Predicted minules of gtare can vary
between runs as 2 resull. This kmitation primarily atiects analyses of Observation Poinl recepiors. including ATCTs. Note that the SGHAT/
ForgeSolar methodology has always relied on an analyiical, qualitative approach to accurately determine the overall hazard (i.e. green vs.
yeliow) of expecled glare on an annual basis.

The analys’s does not consider obstacles {either man-made o natural) between the ooservation points and the prescribed solar instafiation that
may obstruct observec glare. such as trees, hills, buildings, etc.

The sublended source angle (glare spol size) is consirained by the PV antay foclpiind size Partitioning large arrays inlo smallet sections wil
reduce the maximum pelential sublenaed angie, polentially impacling results it aclual glare spots are larger than the sub-aray size. Additional
analyses ¢! the combined area of acjacen! sub-arrays can provioe more information on poiential giare hazards, (See previous Goint or related
fimitations.}

The variable drect nermal irradiance {DNI) feature (if selecled) scales the user-prescribec peak DNI using & typical cleat-Cay iiradiance profile.
This protie nas & lower DN in the mornings and evenings and a maximum at solar noon The scaling uses & clear-oay ir-adiance profile based
on & normadzes lime selalive 16 sunrise. solar noon, and sunset, which are prescrived by 2 saf-positicn aigorithm anc the latitude ans longituce
oblained fro Google maps Tne actual DNI on any given day can be zlfected oy cloud cover, atmespheric atienuation, ana otber
envirohmental factors,

‘ine ocular hazard predictec by the tool depends on a numte- of environmentak. optical ang human factors which can be uncertain We
provide input fielcs and 1yoical ranges of vaues lor tnese faciors so that the user can vary these parameters to see if they have ar impact on
the resulis. Tne speed of SGHAT allows exnedited sensitivily ana parametr:c analyses

Tre sysiem odipui calowialion s a DNI-bases approxir aton al assumes clear, sunmy skes year-round. Ut showla not be used in place o' more
rigarous modeling methods.

Hazarc zone boundaries shown in the Glare Hzzard ploi are an approximation ano visual aic based or apgregaied research data. Aciual ocular
imp&act oulcomes encompass & conlinyoys, Not g:screte, spectrun,

Glare Iccations displaved on recaptar plots are app-oximate. Aciual glare-spoi locations may oitter.

Refer 10 the Help page al www.forgesolar.comfhelp! for agsumpticns and limitations not listec here.
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Ghnt & Glare Assessment bk~ MWP® (! ireland GMBH
a FOorgeSolar
m-an A

FORGESOLAR GLARE ANALYSIS

Project Lidl Fortunestown Lane
Site configuration: LIDL Fortunestown Lane

Client: Lidl Ireland GMBH

Created 18 Aug, 2022

Updated 22 Aug, 2022
Time-step 1 minule

Timezone ofisel UTCO

Site ID 74302 13111

DNI peaks at 1,000.0 Wim*"2
Ocular transmission coetficient 0 5
Pupil diameter 0.002 m

Eye tocal length 0.017 m

Sun subtended angle 9.2 mrac
Meihodology 2

Googhe

Glare Policy Adherence

The lollowing 1able estimates the policy aaherence of this glare analysis according to the 2027 S Fedeta! Avia

Review of Solat Energy Sysiem Projects on Federally-Obligated Airports

COMPONENT STATUS DESCRIPTION
Analysis parameters PASS Angzlysis time interval arnd eve characteristics used are acceplable
ATCTis FAIL Receptor(s) marked as ATCT receive green a~dior yellow glare

Jemuwns 75 0f 85
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Gint & Glare Assessment Lil treland GMBH

Component Data

This report inciudes resufts for PV arrays and Observation Point [ OP") receptors marked as ATCTs. Companenis that are not pertineni (o the
policy, such as routes, fight paths, and vertical surfaces, are excluded.

PV Arrays

Name: PV array 1

Axis tracking: Fixed (no rotation

Tilt 4.0

Orlentatlion 80 0

Rated power: -

Panei materlal: Smooth glass without AR coating
Refleclivity: Vary with sun

Slope error: correlate with matarial

Verlex Latitude {*} Longitude (°) Ground elevation {m}) Height above ground (m) Total elevation (m)
1 £3.285525 -6.418237 117.00 6.98 125.98
2 53.285951 -6 617998 137.00 5.76 122.78
3 553.285492 5417864 117.00 576 122.76
4 53 285463 «5.4*8098 117.00 698 123.98

wa FOT 3
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Ghnt & Glare Assessment Lt Iretand GMBH

Observation Point ATCT Receptors

Name D Latitude ('} Longitude (*) Elevation (m) Height (m)

1-ATCT 1 53.429083 -6.264286 B65.41 87.00

2-ATCT 2 53.428547 -6.262177 65.68 22.00

3-ATCT 3 §3.355628 -6.489512 49.51 15.00

4-ATCT 4 53.30551" -6.441794 93.49 15.00
Map image of 1-ATCT Map image of 2-ATCT

Congie i) A
Map image of 3-ATCT

Lroogle imagery €2022 himar Terhnobges Imagery T2022 Mavar Teennokoges.
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Glare Analysis Results

Summary of Results T potential for temporary after-image predicted

PV Array Tilt Orient Annual Green Glare Annual Yellow Glare Energy
° = min hr min hr kWh

PV array 1 4.0 80.0 916 15.3 0 0.0

Receptor Annual Green Glare Annual Yellow Glare
min hr min hr

1-ATCT 453 7.5 1] 0.0

2-ATCT 463 7.7 0 0.0

3-ATCT 0 0.0 ] 0.0

4.ATCT v 0.0 (V] 0.0

PV: PV array 1

Receptor Annual Green Glare Annual Yellow Glare
min hr min hr
1-ATCT 453 7.5 0 0.0
2-ATCT 463 7.7 { 0.0
3-ATCT 0 0.0 0 0.0
4-ATCT 0 0.0 0 0.0

s TH ol 85
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PV array 1 and 1-ATCT

Receplor type: ATCT Observation Poaint
0 minutes of yellow glare
453 minues ol green glare

Annual Predicted Glare Occurrence

Haur
g

Day of year

B Low poterd o g temporary oTenraYs
Fitert af for Bermparari aftéi-ntage

PV array 1 and 2-ATCT

Receplot type: ATCT Observation Paini
0 minutgs of yellow giare
463 minules o! gree’ glare

Annual Predicted Glare Gocurmens

Hor
3
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s Forge

W@ g ot g g P R gt ot et

Minutes of glare
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Daily Duration of Glare
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Assumptions

“Green” glare is glare with low petential 1o cause an alter-image (flash blindness) when observed prior 10 a typical blink response time

“Yellow" glare is glare with potential to cause an after-image (flash blindness) when observed prior to a typical blink response time

Times associated with glare are denoted in Standard time. For Daylight Savings., add one hour

The algorithm does not rigorously represent the detailed geometry of a system; detailed features such as gaps between modules, variable
height of the PV array, and suppon structures may impact actual glare results. However, we have validated our models against severat
systems, including a PV aray causing glare i the air-traffic control tower at Manchester-Boston Regional Airport and several sites in
Albuguerque. and the 1ool accurately pradicted the occurrence and intensity of glare al different imes and'days of the year.

Several V1 calculations utilize the PV array centroid. rather than the actual glare spot location, due to algorithm limitations. This may affect
resulls for large PV tootprints. Aaditional analyses of array sub-sections can provide additional information on expected glare. This primarily
aftecis V1 analyses of path receptors.

Randem numoer compulations are utilized by various steps of the annual hazard analysis algorithm. Predicten minutes of glare can vary
Datween runs as a resull. This limitation primarily affects analyses of Observation Poinl receptors, including ATCTs. Note thal the SGHAT/
ForgeSolar methodology has aiways refied on an analytical, oualitative approach o accurately determine the overall hazard {i.e. green vs.
yellow) of expecied glate on an annual basis.

The analys's does not consider obstacles {eitner man-made or natural) beiween the chservation points and the prescribed sobar installation that
may obstruct observec glave. suck as trees. Rills, buildings, elc.

The subtended source angle (alare spof slze) is constrainec by \he PV array footprind size Partitioning large arrays inlo smaller seclions wilk
reduce the maximum nolential subtenced angle, polentally impacting resulls it actual glate spois are larger than ine sub-array s'ze. Addiional
anglyses of the cembined area of adjacer sub-arrays ¢an provice more infcrmation cn potential glare hazards, {See previcus point oh relaled
limitaticns.}

The variable direct normal irraciance (DN lealure (if selecled) scales the uset-prescribed peak DNI vsing & tvpical clear-cay iradiznce prolile.
This profile hag a lcwer DN in the mornings and evenings and a maximum al solar noon. The scaling uses a clear-gay vradiance profile based
on & normalizes time relative 1c sunrise. sofar noon. and sunset, which are prescribed by & sun-positien algorithm and the latiiuge ans longituge
oblained from Google maps. The actual ON1or any giver day can te a*'ecled by cloed caver almospheric attenuation, ane other
cnvironmental faclors,

The pewlar hazard predicted by the tool depends on 2 namber ol envircnmenial optical, and auman faciors, which can be unce-an We
orovide inpat fields and typical 1anges of values ior these factars so that the user can vary these parameters 1o see it they have ar impac: on
the results. The sceed of SGHAT sllows expedited sensilivily and parameinc anafyses

The system oulput calcutaiion is & DNI-tased anproximaion that assumes glear SUNy skies year--ound. 1 shoulz not be ysed in place o' more
rigorols modeling methods.

Hazarc zone boundaries shown in tne Glare Hazarc plol zre an aporaximation ang visual aio pasen on agereszated research data. Aciual ocdlar
impag!t oulcomes encompass & conlinyous, a0t gisgrele, specivum.

Gilare locations displayed on recepior plois are approximale. Aclual giare-spot locatiors may ditter.

Reler 16 the Help cage at www.lorgesotar.comshelp/ for assurnplions and [mitations not listeo nere,

Lo

.
_ForgeSolar
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Appendix D
Solar Module Glare and Reflectance Technical Memo

Draft Env ronmental Impact Report
RE Distributed Solar Project
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SUNPOWER CORPORATION DATE: September 29, 2009

Tech Note Title & Number: SunPower Solar Module Glare And Reflectance, *T09014 DMS #: 001-56700 Rev, **

U@V  Technical Notification

TITLE: SunPower Solar Module Glare and Reflectance
AUTHORS: Technical Support

APPLICATION: Residential/ Commercial

SCOPE: SunPower Modules

SUMMARY:

The objective of this document is to increase awareness concerning the possible glare and reflectance
impact of PV Systems on their surrounding environment.

The glare and reflectance levels from a given PV system are decisively lower than the glare and
reflectance generated by the standard glass and other common reflective surfaces in the environments
surrounding the given PV system. Concerning random glare and reflectance observed from the air:
SunPower has several large projects installed near airports or on air force bases. Each of these large
projects has passed FAA or Air Force standards and all projects have been determined as "No Hazard to
Air Navigation”. Although the possible glare and reflectance from PV systems are at safe levels and are
usuaily decisively lower than other standard residential and commercial reflective surfaces, SunPower
suggests that customers and installers discuss any possible concerns with the neighbors/cohabitants near
the planned PV system installation.

DETAILED EXPLANATION:

In general, since the whole concept of efficient solar power is to absorb as much light as possible while
reflecting as little light as possible, standard solar module produces less glare and reflectance than
standard window glass. This is pointed out very well in US Patent #6359212 which explains the
differences in the refraction and reflection of solar module glass versus standard window glass. Solar
modules use “high-transmission, low iron glass” which absorbs more light, producing smalt amounts of
glare and reflectance than normal glass.

In the graph below, we show the reflected energy percentages of sunlight, of some common residential
and commercial surfaces. The legend and the graph lists the items frem top to bottom in order of the
highest percentage of reflected energy.

SunPower Corporation Proprietary Information.  Electronically Controlled. Latest Rewision is in the Document Management System.
A printed copy is uncontrolled and maybe outdated unless it bears a red ink “controlled copy” stamp. Faorm # 001-51499 Rev *A
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Common Reflective Surfaces
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It should be noted that the reflected energy percentage of Solar Glass is far below that of a standard glass
and more on the level of smooth water. Also, below are the ratios of the common reflective surfaces:

Common Reflective Surfaces (2)

{ronsporen: surtaces in commercal & residential PV system ewvironrients)

25,001

20K
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BTECCENC Was

Light beam physics resolves that the least amount of light s reflected when the beam is the normal, in
other words, least hght energy is reflected when the beam is at 0 degrees to the normal. The chart below

is a result of light beam physics calculations:

SunPower Corporation Proprietary Information. Electronically Controlled. Latest Revisian is in the Document Management System.

A printed copy is uncontrolled and maybe outdated unless it bears a red ink “controlied copy” stamp.

Form # 001-51499 Rev *A
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Important reference - “Stipples glass”: In addition to the superior refractive/reflective properties of solar
glass versus standard glass, SunPower uses stippled solar glass for our modules. Stippled glass is used
with high powered telescopes and powerful beacons and lights. The basic concept behind stippling is for
the surfaces of the glass to be textured with small types of indentations. As a result, stippting allows
more light energy to be channeled/ transmitted through the glass while diffusing the reflected light
energy. This concept is why the reflection of off a SunPower solar module will look hazy and less-defined
than the reflection from standard glass, this occurs because the stippled SunPower glass is transmitting a
larger percentage of light to the solar cell while breaking up the intensity of the reflected light energy.

SUMMARY/ACTION REQUIRED:

The studies, data and light beam physics behind the charts and graphs prove heyond a reasonable doubt
that solar gtass has less glare and reflectance than standard glass. The figures also make it clear that the
difference s very decisive between sclar glass and other common residential/commercial glasses. Ir
addition, not to be lost in the standard light/glass equations and calculations, the SurPower solar glass s

stippled and has a very photon-absorbent solar cell attached to the back side, contributing two addticnal
factors which results in even less light energy being reflected.

SunPower Corporation Proprietary Information.  Electronically Controlled. Latest Revision is in the Document Management System.

A printed copy is uncontrolled and maybe outdated unless it bears a red ink “controlled copy” stamp. Form # 001-51499 Rev *A
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REGIONAL CONTACTS:
e e ok 3 3k K ok ok ok ok 3k ok ok 3k ok ok 3k ok ok 3 ok ok okl 3k ok ok 3Kk ok sk ok e 3K ok ok 3k 3Kk 3k 3K o K ok 3 3 8 ok K o 3 2K B o 3K 3K 3k ok b ok oK sk ok o ok ok ok ok
EU Toll Free number: SunPower Technical Support, 00800-SUNPOWER (00800-78676937)
s For inquiries by e-mail, please use:
Spain: SunPower - Soporte Técnico Espafia: soportetecnico@sunpowercorp.com
Germany: SunPower - Technischer Support: technischersupport@sunpowercorp.com
Italy: SunPower - Servizio Tecnico Italia: serviziotecnico@sunpowercorp.com
France: SunPower - Support Technique France: supporttechnigue@sunpowercorp.com

USA Toll Free number: SunPower Technical Support, 1-800-SUNPOWER (786-76937)
¢ For inquiries by e-mail, please use: i Sun r .com

0O 0 0 QO

Australia (Sunpower Corporation Australia PTY LTD) contact number: +61-8-9477-5888.

Korea - SPK {SunPower Korea) contact number: (02) 3453-0941
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