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Ref. Application: SD22A/0339

Erect 1074sq.m or 204.20KWP of photovoltaic panels on the roof of existing commercial building, in cafe /
restaurant and 4 retail / commercial, with all associated site works.

A Chara,
South Dublin County Council

Please find enclosed the Glint and Glare assessment (6 copies) in support of the above Planning
Permission Application of Lidl Ireland GMBH, Commercial Building-Lidl Complex, Main Road, Tallaght,
Dublin 24.

FURTHER INFORMATION

It is considered that the proposed development accords with the policies and objectives of South
Dublin County Council, as set out in the South Dublin County Council Development Plan 2016 — 2022,
and subject to the condition(s) set out hereunder is thereby in accordance with the proper planning
and sustainable development of the area.

In this regard, the applicant is requested to undertake a Glint and Glare study analysing the
following:

Glint/Glare Assessment regarding Aviation.
Glint and Glare

Prior to the commencement of development and given the proximity of the development to Casement
Aerodrome and Military Air Traffic Services the applicant shall submit to the Planning Authority for
written agreement an aviation glint and glare report to assess any impact on Air Corps flight
operations. Prior to submission of such report to the Planning Authority the applicant shall consult
with and incorporate the requirements of Casement Aerodrome.

REASON: To ensure the protection of aviation safety.

If you have any queries, please do not hesitate to contact me by email elena.vazquez@enerpower.ie
or by phone at 089 606 64 98.
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Elena Vazquez c/o Enerpower

Enerpower, Unit 24, Waterford Business Park, Co. Waterford.  Tel/Fax: 051364054 Email: Info@enerpower.ie
Web Site: www.enerpower.ie VAT No. |E 6419788K Reg.No0.399788
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MOVEO S.A. shall have no liability for any loss, damage, injury, claim, expense, cost or other
consequence arising as a result of use or reliance upon any information contained in or omitted from
this document.

The material presented in this report is confidential. This report has been prepared for the exclusive
use of . The report shall not be distributed or made available to any other company or person without
the knowledge and written consent of or MOVEOQ S.A.

Prepared For

Prepared By

Maria Florencia Garcia, Architect, Founding Partner MOVEO S.A.
Juan Lucas Garcia, Bachelor of Business, Founding Partner MOVEO S.A.

Head Office - Ireland
16 Sruth Mhuileann,
Durrus, Co. Cork,
Ireland.

P75 A471
‘ T (083) 0334774

! E: greensunflowersolutions@gmail.com
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1. EXECUTIVE SUMMARY

1.1.  This Aviation Glint and Glare Assessment glint and glare assessment has been produced in
response to South Dublin County Council request (planning reference No. SD22A/0339).
This aviation glint and glare assessment has been undertaken in relation to the instalment of
a solar array on a roof on lands approximately 6.3 km southeast of Casement Aerodrome.

1.2.  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.

1.3. A 30km study area is chosen for receptors. 4 aviation assets are located within 30km of the
Proposed Development: Casement Aerodrome, Dublin Airport , Tallaght Hospital Helipad
and Weston Airport. 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.

1.4. Geometric analysis was conducted for 12 runway approach paths, 8 helipad approach paths,
and 4 Air Traffic Control Towers (ATCTs) at Dublin Airport, Weston Airport, Tallaght Hospital
Helipad, and Casement Aerodrome.

1.5. The assessment concludes that:

e Casement Aerodrome: No impact is predicted.

e Dublin Airport: No impact is predicted.

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

e Weston Airport: No impact is predicted.

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

INTRODUCTION

BACKGROUND

2.:

22

MOVEQO S.A. has been appointed by (the “Applicant”) to undertake a Glint and Glare
Assessment for a proposed solar array development (the “Proposed Development")
(planning reference No. SD22A/0339) on the roof of Proposed Solar Panels at Commercial
Building-Lidl Complex, Main Road, Tallaght, Dublin 24 . This aviation glint and glare
assessment has been undertaken in relation to the instalment of a solar array on a roof on
lands approximately 6.3 km southeast of Casement Aerodrome. (the “Application Site”).

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

DEVELOPMENT DESCRIPTION

23

The Proposed Development comprises a 1074.00 roof mounted solar array being installed
on the roof of Proposed Solar Panels at Commercial Building-Lidl Complex, Main Road,
Tallaght, Dublin 24.

SCOPE OF REPORT

2.4,

25,

2:6.

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.

For the purpose of this report, the roofs will be treated as smooth glass with no
anti-reflection coating to conform with a worst-case scenario assessment. Furthermore, the
legislation and guidance that would be used for a similar size photovoltaic (“PV”) solar farm
will be used when assessing this development.

Solar panels are designed to absorb as much light as possible and not to reflect 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 to diffused lighting. This is not a direct reflection of the sun,
but a reflection of the sky around the sun.
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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:

e APPENDIXA:

- APPENDIX A: FIGURE 1 Site Layout Map

- APPENDIX A: FIGURE 2 Existing and Proposed Solar PV panel Roof Plan
APPENDIX A: FIGURE 3 Proposed Solar PV Elevations
APPENDIX A: Figure 4 Ground Elevation Profile

- APPENDIX A: FIGURE 5 Dublin Airport Chart
APPENDIX A: FIGURE 6 Weston Airport Chart

- APPENDIX A: FIGURE 7 Casement Aerodrome Chart

o APPENDIX B: GLARE ANALYSIS REPORT RESULTS
o APPENDIX C: AVIATION RECEPTOR GLARE RESULTS
e APPENDIX D: SOLAR MODULE GLARE AND REFLECTANCE TECHNICAL MEMO

STATEMENT OF AUTHORITY

29,

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

2.10.

2.4,

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”

e Glare — “A continuous source of bright light” ii

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

 Harris, Miller, Miller & Hanson Inc. (November 2010). Technical Guidance for Evaluating Selected Solar Technologies on
Airports; 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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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.

GENERAL NATURE OF REFLECTANCE FROM PHOTOVOLTAIC PANELS

242 In terms of reflectance, photovoltaic solar panels are not highly reflective surfaces. They are
designed to absorb sunlight and not to reflect it. Nonetheless, photovoltaic panels have a
flat polished surface, which omits ‘specular’ reflectance rather than a ‘diffuse’ reflectance,
which would occur from a rough surface. Several studies have shown that photovoltaic
panels (as opposed to Concentrated Solar Power) have similar reflectance characteristics to
water,which is much lower than glass, steel, snow and white concrete by comparison (see
Appendix D for details). Similar levels of reflectance can be found in rural environments
from shed roofs and the lines of plastic mulch used in cropping. In terms of the potential for
reflectance from photovoltaic panels to cause hazard and/ or nuisance effects, there have
been several studies undertaken in respect of schemes in close proximity to airports. The
most recent of these was compiled by the Solar Trade Association (STA) in April 2016 which
used a number of case studies and expert opinions. The summary of this report states that
“the STA does not believe that there is cause for concern in relation to the impact of glint
and glare from solar PV on aviation and airports...””

Time Zones / Datum’s

2.13.  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.

%Solar Trade Association. (April 2016). Summary of evidence compiled by the Solar Trade Association to help inform the
debate around permitted development for non - domestic solar PV in Scotland. Impact of solar PV on aviation and
airports. Available at:
http://www.solar-trade.org.uk/wp-content/uploads/2016/04/STA-glint-and-glare-briefing-April-2016-v3.pdf
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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
authoPlanning 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;

e  “the proposal’s visual impact, the effect on landscape of glint and glare and on
neighbouring uses and aircraft safety;

® the extent to which there may be additional impacts if solar arrays follow 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.

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

3 NPPG Renewable and Low Carbon Energy. Available at:
http://planningguidance.communities.gov.uk/blog/guidance/renewable-and-low-carbon-energy/particular-planning-
considerations-for-hydropower-active-solar-technology-solar-farms-and-wind-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=8900a41db8a205da84f
ca7bbcl4eae69
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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 a 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 liability 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 distract the pilot of the
aircraft.”

3.5. 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):

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

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

® CAA (2015) Air Navigation: The Order and Regulations. Available at:
http://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/airport-solar-guide-print.pdf

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

Page 9 of 65




Glint and Glare Assessment Lidl Ireland GMBH

3.8.

319

3.10.

3,

349,

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.

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.

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:

e 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.

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 follows the methodology
required by the FAA as it offers the most robust assessment method currently available.

THE SOUTH DUBLIN COUNTY COUNCIL DEVELOPMENT PLAN

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

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.
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313,

3.14.

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 and 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 all 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.

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:

e Sun position;

e 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.

4.6. 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.

8 Jean Meeus, Astronomical Algorithms (Second Edition), 1999
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4.7. 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 harizontal angle of the receptor from the solar farm to determine if it is within
range to receive solar reflections.

4.8. 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.

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

Determination of Ocular Impact

4.10. 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.

4.11. 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.

4.12. 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.

° Ho, C.K., C.M. Ghanbari, and R.B. Diver, 2011, Methodology to Assess Potential Glint and Glare Hazards From
Concentrating Solar Power Plants: Analytical Models and Experimental Validation, Journal of Solar Energy
Engineering-Transactions of the Asme, 133(3).

Page 13 of 65




Glint and Glare Assessment Lidl Ireland GMBH

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.

4.15 For an easier understanding, solar panels have been grouped into 1 figure(PV1) as shown in

figure 1 (same figure is in Appendix A in a larger scale).

PV1

4.16. The photovoltaic (PV) panels are oriented in different directions 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 the panels will be analysed considering the following conditions:

NAME ORIENTATION TILT AREA

PV1 164.0 3 1074.00

4.17. The maximum height of the building is 6.10 m, so this will be the height that is used to
determine the worst-case scenario for potential glint and glare.
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IDENTIFICATION OF RECEPTORS

Aviation

4.18.

4.19.

4.20.

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’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.

MAGNITUDE OF IMPACT

Moving Receptors (Aviation)

Approach Paths

4.21.

4.22.

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.

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
modelled at 30 degrees.
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4.23. 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)

4.24. 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 clear and unobstructed view of aviation activity. The key areas on an aerodrome are
the views towards the runway thresholds, taxiways, and aircraft bays.

4.25. 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.

4.26. 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 more, then mitigation measures will be required.

ASSESSMENT LIMITATIONS

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

e 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;

e 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 composition, temperature, pressure and conditions,
observed values may vary slightly from calculated positions; and

e 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.

- = 4

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

Casement Aerodrome 6.64 Aerodrome
Dublin Airport 16.05 Airport
Tallaght Hospital Helipad 1.48 Helipad
Weston Airport 11.4 Airport
Ballyboughal Aerodrome 25.69 Aerodrome
Gowran Grange Aerodrome | 22.18 Aerodrome
Dolly's Grove Airfield 19.73 Airfield
Millicent Airfield 22.16 Airfield
Ellistown Airstrip 28.57 Airstrip
Moyglare Airfield 22.89 Airfield

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

5.3. As Ballyboughal Aerodrome, Gowran Grange Aerodrome, Dolly's Grove Airfield, Millicent
Airfield, Ellistown Airstrip, Moyglare Airfield are not large and does 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.

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

Y Page 17 of 65
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Glint and Glare Assessment Lidl Ireland GMBH

Table 5-2: Tallaght Hospital Helipad Approach paths

[ Helipad Approach
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
5.6. Casement Aerodrome (ICAO code EIME) is designated as a Military Aerodrome. It is located
approximately 7NM (13 km) southwest of the city of Dublin. For the Casement Aerodrome

Chart See Figure 7: Appendix A.

5.7.  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.

Table 5-3: Runways at Casement Aerodrome

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

04 040.93 1462 45

10 101:93 1828 45

22 220.93 1462 45

28 281.93 1828 45

5.8. The threshold locations and heights of the runways at Casement Aerodrome are given in
Table 5-4.
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Glint and Glare Assessment

Table 5-4: Runway Threshold Locations and Heights

Lidl Ireland GMBH

r Runway Designation ;wgsho;d Latitude  Threshold Longitude Height AOD (m)
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°1812.63”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.
5.10. 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 Point

[ l

 Latitude ' Longitude Eastings Northings
ARP 582e18°11""N 006° 27" 19” W 103277 387719
ATCT 53°18'20"N 006° 26'30" W 104192 387932

Weston Airport

5.11. Weston Airport (ICAO 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 Airport Chart See
Figure 6: Appendix A.

5.12.  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 Airport

Runway Designation  True Bearing (°) Length (m) Width (m)
07 063.30 924 24
25 243.27 924 25

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

wids
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Table 5-7: Runway Threshold Locations and Heights

5.14.

515,

5.16.

|

' Runway Designation Threshold Latitude  Threshold Longitude | Height AOD (m)
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

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.

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.

The ground height at the base of the Control Tower Building has been estimated as 49.7m
AOD using google earth.

Table 5-8: Weston Aerodrome Airfield Reference Point

|

‘{ Latitude | Longitude Eastings t Northings

ARP 53°21’08” N 006° 29" 17" W 101420 393329
ATCT 532217200 N 006° 29’ 22" W 101370 393704
Dublin Airport
5.17.  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 5: Appendix A.
5.18. 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.
5.19. 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.
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Table 5-9: Runways at Dublin Airport

l Runway True Bearing (°) | Length (m) Width (m)
‘ Des.ignation :; ‘ [

10L 095.24 3,110 45

10R 095.24 2,637 45

28L 217527 2,637 45

28R 275.27 3,110 45

16 156.58 2,072 61

34 336.59 2,072 61

5:20.

Table 5-10: Runway Threshold Locations and Heights

|

Runway Designation LThreshold Latitude l Threshold Longitude

10L 53°26'13.811” N | 006° 16" 49.010” W 7 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
28R 53%26/6.191" 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

5y 72 b

Lidl Ireland GMBH

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

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.

5122,

to be 86.9m tall.

Table 5-11: Dublin Airport Airfield Reference Point

The overall height above local ground level of the old ATCT is 22m and the new ATCT is going

Latitude Longitude Eastings Northings
ATCT(New) | 53°25’44” N 006° 15’ 52” W 116820 400930
ATCT 53°25'42” N 006° 15’ 43” W 116983 400858
ARP 53%25 17" N 006° 16" 12” W 116402 400118

widy

SUNFLOWER
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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

receptors is provided where necessary.

AVIATION RECEPTORS

6.2. 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

FP 1 Casement Aerodrome

FP 2 Casement Aerodrome

FP 3 Casement Aerodrome

FP 4 Casement Aerodrome

FP 5 Dublin Airport

FP 6 Dublin Airport

FP 7 Dublin Airport

FP 8 Dublin Airport

FP 9 Dublin Airport

FP 10 Dublin Airport

FP 11 Tallaght Hospital Helipad

FP 12 Tallaght Hospital Helipad

FP 13 Tallaght Hospital Helipad

14:00 to
18:00

Lidl Ireland GMBH

intervening vegetation and buildings, discussion on the potentially impacted

No impact predicted

No impact predicted

No impact predicted

No impact predicted

No impact predicted

No impact predicted

No impact predicted

No impact predicted

No impact predicted

No impact predicted

No impact predicted

No impact predicted

Green Glare
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FP 14 Tallaght Hospital Helipad

No impact predicted

FP 15 Tallaght Hospital Helipad - -

No impact predicted

FP 16 Tallaght Hospital Helipad

13:00 to

14-00 Green Glare

FP 17 Tallaght Hospital Helipad

No impact predicted

FP 18 Tallaght Hospital Helipad

No impact predicted

FP 19 Weston Airport No impact predicted

FP 20 Weston Airport No impact predicted

OP 1 Dublin Old Tower No impact predicted

OP 2 Dublin New Tower No impact predicted

OP 3 Casement - = No impact predicted

OP 4 Weston - -

No impact predicted

653

6.4.

6.5.

As can be seen in Table 6-1, only green glare is expected to impact the runways,at FP 13
and FP 16 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.

No glare is expected on the rest of the runways and in any of the ATCT.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 sun is 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 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
conservative and would likely be subject to a substantial reduction in reality. Therefore, the
impact is 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,
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averaging over 7 hours a day in early summer. Therefore, the impacts can be reduced to
None and Not Significant.

6.6. It is important to note that the user manual for Sandia National Laboratories SGHAT states
“SGHAT 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.” hence it is likely that impacts will be far lower than predicted due to
intervening screening. Therefore, the impacts can be reduced to None and Not Significant.
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7. SUMMARY

7.1.  This Aviation Glint and Glare Assessment glint and glare assessment has been produced in
response to South Dublin County Council request (planning reference No. SD22A/0339).
This aviation glint and glare assessment has been undertaken in relation to the instalment of
a solar array on a roof on lands approximately 6.3 km southeast of Casement Aerodrome.

7.2.  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.

7.3. A 30km study area is chosen for receptors.4 aviation assets are located within 30km of the
Proposed Development: Casement Aerodrome, Dublin Airport , Tallaght Hospital Helipad
and Weston Airport. 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.

7.4. Geometric analysis was conducted for 12 runway approach paths, 8 helipad approach paths,
and 4 Air Traffic Control Towers (ATCTs) at Dublin Airport, Weston Airport, Tallaght Hospital
Helipad, and Casement Aerodrome.

7.5. The assessment concludes that:

e Casement Aerodrome: No impact is predicted.

e Dublin Airport: No impact is predicted.

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

e \Weston Airport: No impact is predicted.

7.6.  Overall impacts on aviation receptors are acceptable and not significant.
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APPENDIX A: FIGURE 1 SITE LAYOUT MAP
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APPENDIX A: FIGURE 2 EXISTING AND PROPOSED SOLAR PV PANEL ROOF PLAN
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|APPENDIX A: FIGURE 3 PROPOSED SOLAR PV ELEVATIONS
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Appendix A: Figure 5 Ground Elevation Profile

ELEVATION PROFILE BETWEEN PROPOSED DEVELOPMENT AND CASEMENT AERODROME ATCT

High Point \

Graph: Min, Avc ax Elevation: 85,98, 115m
Ran: tals. Distance: 6.14 km Eley Gain/Loss: 107 m, -102 m Max Siope: 30.0%, -35.5% Avg Slope: 2.8%. -3.0%

A 'l\]\,,,»\m

2:29°Kkm 12.59 km

Proposed Development Casement Aerodrome ATCT
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Appendix A: Figure 5 Ground Elevation Profile

ELEVATION PROFILE BETWEEN PROPOSED DEVELOPMENT AND DUBLIN AIRPORT OLD ATCT

High Point

Graph: M lax Elevaton. 3. 52. 90 m
als. Distance: 16,8 km Elev Gain/Loss. 271 m, -293. m Max Slope: 24.7%. -20.4% Avg Slope; 2.3%, -2.3%

12.5km 16.8 km
Proposed Development Dublin Airport Old ATCT
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Appendix A: Figure 5 Ground Elevation Profile

ELEVATION PROFILE BETWEEN PROPOSED DEVELOPMENT AND DUBLIN AIRPORT NEW ATCT

High Point

ax Elevation: 3, 53, 90 m
Distance. 16.8 Km Elev Gain/Loss: 276 m, 299 m Max Slope: 20.4%, -23.9% 'Avg Slope: 2.3%. :2.5%

Proposed Development

15 Kkm

Lidl Ireland GMBH
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Appendix A: Figure 5 Ground Elevation Profile

ELEVATION PROFILE BETWEEN PROPOSED DEVELOPMENT AND WESTON AIRPORT ATCT

High Point
: 43, 74, 112 m

Eleyv Gain/Loss: 146 m, -185 m Max Slope: 10.5%. -11.8% Avg Slope; 1.7%, :2.1%

10 km

Proposed Development Newton Airport ATCT

a7’ \@® Page 33 of 65




CHANGES: New Northern Runway, New Note 2 and Note 3 revised along with old Nole 8 removed and New Legend,

AP RELAND APPENDIX A: FIGURE 5 DUBLIN AIRPORT CHART EIDW AD 2.24-1
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NEW THRESHOLD COORDINATES FOR RUNWAY 25 AND 07;

CHANGES:  NEW ARP COORDINATES;

NEW THRESHOLD ELEVATION RUNWAY 07

APPENDIX A: FIGURE 6 WESTON AIRPORT CHART

r...AlE REMnd Glare Assessment

Lidl Jreland.GN@w_&_z-_zﬂ__j

WESTON AIRPORT/ DUBLIN 1

| HELICOPTER STANDS

 SIEGENDES  —

|AERODROME CHART - Icao 05 2! 0B25N ELEV 155FT | OND 119.425| FOR LATEST

| 006 29 17.92W | ATIS 118.875| INFORMATION
L o T BEARING 2t
| RWY | DIRECTON | TR | swoem

|07 | 068 | 5321 014BN | 006 29 40.17 W | |

| LS L1 4 W &1 Vi D LU S DN )

25 |28 | 53211503N o6 28 sae6w | o ‘SN

BEARINGS ARE MAGNETIC.
LINEAR DIMENSIONS IN METRES.
ELEVATIONS IN FEET AMSL

_RUNWAY HOLDING POSITION MARKING |

HEIGHTS IN FEET ABOVE AERODROME ELEVATION SHOWN IN BRACKETS. Hangar
Passenger Terminal .
i 9 . A A rle%
2 / C2 THR. RWY 25
DVOR/DME ,w”" ELEV 1562
8 4% A o
ANNUAL RATE OF CHANGE —11' W = . '&AEP prmsmn o o
THR. RWY 07 3 NO. | DATE | ENTERED BY |
ELEV 155 F oy ‘
STOPWAY A s
467 X 28.6 ¢ bl ¢ 45N
el N SCALE 1:15,000
b g <3 K
77\,7 ’ \ METRES
B aPX 500 0 500
8 CLEARWAY | e i |
y 457 X150 Illll| | |
1000 0 1000 2000
FEET
O3 033333090333 03 — — m e e m e e ==&
| MARKING AIDS RUNWAY 07/25
i
[
NIL
LIGHTING AIDS RUNWAY 07/25
:l-ielicopter Stand Latitude Longitude Max Max Conditions
Wingspan Length
01 83 21 17.18 N 006 29 22.05 W
02 855 21.17.96 N 006 29 20.18 W
03 53 21 1867 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, E, F, G, H AND J: 16M WIDE.
NOTE 4: TAXIWAY K: 7M WIDE.
PUBLISHED BY THE DIRECTOR, ORDNANCE SURVEY, PHOENIX PARK, DUBLIN. AERONAUTICAL INFORMATION 07 JUN 07
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CHANGES : MAGNETIC VARIATION, BEARINGS, RUNWAY DESIGNATORS AND FREQUENCIES,
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Glint and Glare Assessment Lidl Ireland GMBH

APPENDIX B: GLARE ANALYSIS REPORT RESULTS
FORGESOLAR GLARE ANALYSIS

Summa ry of Results Y potential for temporary after-image predicted

PV Array Tilt Orient Annual Green Glare Annual Yellow Glare Energy

2 3 min hr min hr kWh
PV array 1 6.0 72.0 11,451 190.8 0 0.0 -
Receptor Annual Green Glare Annual Yellow Glare

min hr min hr
FP 10 Dublin Airport 0 0.0 0 0.0
FP 11 Tallaght 0 0.0 0 0.0
Hospital Helipad
FP 12 Tallaght 0 0.0 0 0.0
Hospital Helipad
FP 13 Tallaght 9,845 164.1 0 0.0
Hospital Helipad
FP 14 Tallaght 0 0.0 0 0.0
Hospital Helipad
FP 15 Tallaght 0 0.0 0 0.0
Hospital Helipad
FP 16 Tallaght 1,606 26.8 0 0.0
Hospital Helipad
FP 17 Tallaght 0 0.0 0 0.0
Hospital Helipad
FP 18 Tallaght 0 0.0 0 0.0

Hospital Helipad
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Receptor Annual Green Glare Annual Yellow Glare
min hr min hr

FP 19 Weston 0 0.0 0 0.0

Airport

FP 1 Casement 0 0.0 0 0.0

Aerodrome

FP _\ /\/T;')

FP 2 Caseme )

Aercdrome

FP 3 Casement 0 0.0 0 0.0
Aerodrome

FP 4 Casement 0 0.0 0 0.0
Aerodrome

FP 5 Dublin Airport 0 0.0 0 0.0
FP 6 Dublin Airport 0 0.0 0 0.0
FP 7 Dublin Airport 0 0.0 0 0.0
FP 8 Dublin Airport 0 0.0 0 0.0
FP 9 Dublin Airport 0 0.0 0 0.0
1-ATCT 0 0.0 0 0.0
2-ATCT 0 0.0 0 0.0
3-ATCT 0 0.0 0 0.0
4-ATCT 0 0.0 0 0.0
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Glint and Glare Assessment

Component Data

PV Arrays
Name
Ax
ot

Refle

Slope er
Vertex Latitude (°) Longitude (°)
1 53.288141 -6.354770
2 53.287717 -6.354563
3 53.287775 -6.354244
4 53.288194 -6.354453

Flight Path Receptors

Name: FP 10 Dublin Airport
Description:

Threshold height: 15 m
Direction: 273.7

Glide slope: 3.0°

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

Point Latitude (°) Longitude (°)
Threshold 53.434950 -6.238379
Two-mile 53.433064 -6.189893

-
orgesalar

Lidl Ireland GMBH

Ground elevation (m) Height above ground (m) Total elevation (m)

89.00 6.10 95.10
89.00 6.10 95.10
89.00 6.00 95.00
89.00 6.00 95.00

Ground elevation (m) Height above ground (m) Total elevation (m)

67.85 15.24 83.09
30.46 221.31 251.77
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Point Latitude (°) Longitude (°) Ground eievation (m) Height above ground (m) Total elevation (m)

Threshole 53.289505 75 5.24 118.99

Two-mile 53.318417 80.3 207.29 287.68
Name: FP 12 Tallaght H

Description

Threshold height: 15 m
Direction: 0.0

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) Total elevation (m)
Threshold 53.289507 -6.376774 103.74 15.24 118.98
Two-mile 53.260594 -6.376774 161.85 125.82 287.67

Name: FP 13 Tallaght Hospital Helipad
Description:

Threshold height: 15 m

Direction: 270.0°

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) Total elevation (m)
Threshold 53.289504 -6.376774 103.75 15.24 118.99
Two-mile 53.289504 -6.328350 67.99 219.68 287.68
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Name: FP 14 Tallagn K
Description

Threshold height

Pilot view res
Point Latitude (°) Longitude (°)
Threshold 53.289505 6.37677
Two-mile 53.289505 6.425198

Name: FP 15

Description

Threshold height: 15 m
Direction: 135.0

Glide slope: 3.0

Pilot view restricted? Yes
Vertical view: 30.0
Azimuthal view: 50

Point Latitude (°) Longitude (°)
Threshold 53.289506 -6.376774
Two-mile 53.309950 -6.411015

Name: FP 15 Tallagnht Hospital Helipad
Description:

Threshold height: 15 m

Direction: 225.0°

Glide slope: 3.0

Pilot view restricted? Yes

Vertical view: 30.0°

Azimuthal view: 50.0°

Point Latitude (°) Longitude (°)
Threshold 53.289515 -6.376801
Two-mile 53.309960 -6.342560

Lidl Ireland GMBH

Ground elevation (m)

Height above ground (m)

24

177.66

Total elevation (m)

118,99

287.68

Ground elevation (m)

103.74
80.98

Height above ground (m)

15.24
206.69

Total elevation (m)

118.98
287.67

Ground elevation (m)

103.73
67.00

Height above ground (m)

15.24
220.66

Total elevation (m)

118.97
287.66
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R Y ~
. gt
Point Latitude
Thres 53289502
Two-mile 5 58
Name: FP 18 Ta

Description
Threshold height: 15 v
Direction: 45.0
Glide slope: 3.0
Pilot view restricted?
Vertical view

Azimuthal view: 50

Point Latitude (°)
Threshoid 53.289509
Two-mile 53.269064

Name: FP 19 Weston Airport
Description

Threshold height: 15 m
Direction: 242.0°

Glide slope: 3.0

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

Point Latitude (°)
Threshold 53.354099
Two-mile 53.367672
1;;ll;l
ZaiForge

Lidl Ireland GMBH

Longitude Ground elevation (m) Height above ground (m Total elevation (m)
376730 103.75 15.24 118.99
6.34254 i 18751 237 58

Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
-6.376801 103.74 15.24 118.98
-6.411042 207.37 80.29 287.66

Google
Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
-6.482412 46.75 15.24 61.99
-6.439592 46.48 184.19 230.67
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Point Latituae Longitude Ground elevation (m) Height above ground (m Total elevation (m)

vescr

Threshold height

Direction

Glide slope
S

Pilot view restricted

vertical view

Azimuthal view
Point Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
Threshold 53.350521 -6.494185 47.62 15.24 62.85
Two-mile 53.336947 -6.537002 53.81 177.74 23154

Name: FP 2 Casement Aerodrome

Description

Threshold height: 15 m
Direction: 41.5°

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) Total elevation (m)
Threshold 53.293763 -6.453577 98.42 15.24 113.66
Two-mile 53.272159 -6.485762 153.15 129.19 282.34
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Point Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total eievation (m)
Threshold 53.301680 6444955 96.05 5.24 29
Two-mile 53.29597 6.397471 3 159.03 279.97
Name: F
Description
Threshold height: 15 m
Direction: 102
Glide slope: 3.0
Pilot view restricted? Yes
Vertical view: 3
Azimuthali view: 50
Point Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
Threshold 53.304656 -6.458483 86.24 15.24 101.48
Two-mile 53.310707 -6.515852 73.38 196.78 270.16
Name: FP 5 Dubiin Airport
Description
Threshold height: 15 m
Direction: 335.3°
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) Total elevation (m)
Threshold 53.420131 -6.249752 62.26 15.24 77.50
Two-mile 53.393857 -6.229478 49.35 196.83 246.18
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Name: FP 6 Dublin A
Description
Threshold height: ‘15
Direction: 155.3

Glide slope: 3.0°

Pilot view restricted

verticai view
Point Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
Threshold 53.435510 -6.260902 66.11 15.24 81.35
Two-mile 53.461786 -6.281176 67.97 182.07 250.08

Name: FP 7 Dublin Airr

Description

Threshold height: 15 m
Direction: 274.8°

Glide slope: 3.0°

Pillot view restricted? Yes
Vertical view: 30.0
Azimuthal view: 50.0

Point Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
Threshold 53.420287 -6.250889 61.99 15.24 77.23
Two-mile 53.417842 -6.202491 41.99 203.93 24592

Name: FP 8 Dubliin Airport
Description

Threshold height: 15 m
Direction: 34.7°

Glide slope: 3.0°

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

Google

Point Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
Threshold 53.422425 -6.289760 74.08 15.24 89.32
Two-mile 53.424784 -6.338173 81.31 176.69 258.01
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- -
S
Point Latitude Longitude Ground elevation (m) Height above ground (m Total elevation (m
W ile 39 3 ) 178 256
vati Point Receptors
Name ID Latitude (°) Longitude (°) Elevation (m) Height (m)
1-ATCT 1 -6.262170 65.65 22.00
2-ATCT 2 -6.264267 65.35 87.00
3-ATCT 3 -6.441801 93.47 15.00
4-ATCT 4 -6.489439 49.57 15.00
A 20 im a ATOT AL o 2 T r

‘Google ,

Map image of 3-ATCT Map image of 4-ATCT
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Glare Analysis Results

Summa ry 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 arrav 1 ~ 720 1445 i .

Receptor Annual Green Glare Annual Yellow Glare
min hr min hr

FP 10 Dublin Airport 0 0.0 0 0.0

FP 11 Tallaght 0 0 0.0

Hospital Helipad

FP 12 Tallaght 0 0.0 0 0.0

Hospital Helipad

FP 13 Tallaght 9,845 164.1 0 0.0

Hospital Helipad

FP 14 Tallaght 0 0.0 0 0.0

Hospital Helipad

FP 15 Tallaght 0 0.0 0 0.0

Hospital Helipad

FP 16 Tallaght 1,606 26.8 0 0.0

Hospital Helipad

FP 17 Tallaght 0 0.0 0 0.0

Hospital Helipad

FP 18 Tallaght 0 0.0 0 0.0

Hospital Helipad

FP 19 Weston 0 0.0 0 0.0

Airport

FP 1 Casement 0 0.0 0 0.0

Aerodrome

FP 20 Weston 0 0.0 0 0.0

Airport

FP 2 Casement 0 0.0 0 0.0

Aerodrome

FP 3 Casement 0 0.0 0 0.0

Aerodrome

FP 4 Casement 0 0.0 0 0.0

Aerodrome

FP 5 Dublin Airport 0 0.0 0 0.0

FP 6 Dublin Airport 0 0.0 0 0.0

FP 7 Dublin Airport 0 0.0 0 0.0

FP 8 Dublin Airport 0 0.0 0 0.0

FP 9 Dublin Airport 0 0.0 0 0.0
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Receptor

Annual Green Glare

min

hr

0.0
0.0

Lidl Ireland GMBH

Annual Yellow Glare
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AV SRV RS = IAR M |0\ potential for temporary after-image

Receptor Annual Green Glare Annual Yellow Glare
min hr min hr

FP 13 Tallaght 9,845 164.1 0 0.0

Hospital Helipad

FP 16 Tallaght 1,606 26.8 0 0.0

Hospital Helipad

FP 10 Dublin Airport 0 0.0 0 0.0

FP 11 Tallaght 0 0.0 0 0.0

Hospital Helipad

FP 12 Tallaght 0 0.0 0 0.0

Hospital Helipad

FP 14 Tallaght 0 0.0 0 0.0

Hospital Helipad

FP 15 Tallaght 0 0.0 0 0.0

Hospital Helipad

FP 17 Tallaght 0 0.0 0 0.0

Hospital Helipad

FP 18 Tallaght 0 0.0 0 0.0

Hospital Helipad

FP 19 Weston 0 0.0 0 0.0

Airport

FP 1 Casement 0 0.0 0 0.0

Aerodrome

FP 20 Weston 0 0.0 0 0.0

Airport

FP 2 Casement 0 0.0 0 0.0

Aerodrome

FP 3 Casement 0 0.0 0 0.0

Aerodrome

FP 4 Casement 0 0.0 0 0.0

Aerodrome

FP 5 Dublin Airport 0 0.0 0 0.0

FP 6 Dublin Airport 0 0.0 0 0.0

FP 7 Dublin Airport 0 0.0 0 0.0

FP 8 Dublin Airport 0 0.0 0 0.0

FP 9 Dublin Airport 0 0.0 0 0.0

1-ATCT 0 0.0 0 0.0

2-ATCT 0 0.0 0 0.0

3-ATCT 0 0.0 0 0.0
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Receptor Annual Green Glare
min hr
4-ATCT 0 0.0
RELL Ll
.aa FOrge
<"t

Lidl Ireland GMBH

Annual Yellow Glare

min hr
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PV array 1 and FP 10 Dublin

;}‘érmg i

PV array 1 and FP 18 Tallaght
Hospital Helipad

No glare found

PV array 1 and FP 1 Casement

Aerodrome

No glare found

PV array 1 and FP 2 Casement

Aerodrome
Receptor type: 2-mile Flight Path

No glare found

PV array 1 and FP 4 Casement

Aerodrome

Receptor type: 2-mile Flight Path
No glare found

PV array 1 and FP 6 Dublin
Airport

Receptor type: 2-mile Flight Path
No glare found

Lnnnen
_:;_Forge

e e e S N R e

Lidl Ireland GMBH

{ and ED 1 e
PV array 1 and rFP 11 lallagnht

Hospital Helipad

PV array 1 and FP 19 Weston

Airport

PV array 1 and FP 20 Weston

Airport

No glare found

PV array 1 and FP 3 Casement
Aerodrome

Receptor type: 2-mile Flight Path

No glare found

PV array 1 and FP 5 Dublin
Airport

Receptor type: 2-mile Flight Path
No glare found

PV array 1 and FP 7 Dublin
Airport

Receptor type: 2-mile Flight Path
No glare found
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APPENDIX C: AVIATION RECEPTOR GLARE RESULTS .= FOrges

FORGESOLAR GLARE ANALYSIS

Glare Policy Adherence

- i N sstimate en v adhere » of this a 3 5 sannrding a 2021 o1 Avia Administra Policy
Review of Solar Energy System Projects on Federally-Obligated Airports
T licy ving crit pe met for si S a
» No glare of any kind for Air Traffic Control Tower(s) ("ATCT") at cab height
Default analysis and observer characteristics, including 1-minute time step
Fc 3 affilia W S. FAA and doe! t represent or speak officially for the U.S. FAA. ForgeSolar cannot approve or deny
projects - results are informational only. Contact the relevant airport and FAA district office for information on policy and requirements

COMPONENT STATUS DESCRIPTION

Analysis parameters PASS Analysis time interval and eye characteristics used are acceptable
ATCT(s) PASS Receptor(s) marked as ATCT do not receive glare

The referenced policy can be read at https://www.federalregister.gov/d/2021-09862
poiicy
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Component Data

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 53.288141 -6.354770 89.00 6.10 95.10
2 53.287717 -6.354563 89.00 6.10 95.10
3 53.287775 -6.354244 89.00 6.00 95.00
4 53.288194 -6.354453 89.00 6.00 95.00

.,,...;'.7:‘- Page 57 of 65
JesForge

—<_




| Glint and Glare Assessment Lidl Ireland GMBH

Observation Point ATCT Receptors

Name ID Latitude (°) Longitude (°) Elevation (m Height (m)
1-ATCT 53.428537 6.262170 65.65 22.0C
2-ATCT 2 53.429072 5264267 65 35 87 0
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Receptor

1-ATCT
2-ATCT
3-ATCT

4-ATCT

PV array 1 and 1-ATCT

No glare found

PV array 1 and 3-ATCT

sceptor type: ATCT Obse

No glare found

e L1 L L]
_ﬁ.’=_Forge

min

o

=

Annual Green Glare

An al Green Glare A
0.0 D
hr min
0.0 0

0 0
0.0 0
0.0 0

PV array 1 and 2-ATC

No glare found

PV array 1 and 4-ATCT

No glare found

Lidl Ireland GMBH

ellow Glare Energy
|
|
aia
V.U

Annual Yellow Glare

hr

o

o
o

Q
o
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Draft Environmental Impact Report
RE Distributed Solar Project
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SUNPOWER CORPORATION

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

NUINIZ e YA g  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
usually 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 small 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 from top to bottom in order of the
highest percentage of reflected energy.

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

(transparent surfaces in commercal & residential PV system environments)
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Light beam physics resolves that the least amount of light is reflected when the beam is the normal, in
other words, least light energy is reflected when the beam is at 0 degrees to the normal. The chart below
is a result of light beam physics calculations:
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(Nate Index of refraction values may vary slightly depending on supplicrs and reference documentation. The values for the above calculations

are averages of single values obtamned from the list of refercnces for this document].

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, stippling 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 beyond a reasonable doubt
that solar glass has less glare and reflectance than standard glass. The figures also make it clear that the
difference is very decisive between solar glass and other common residential/commercial glasses. In
addition, not to be lost in the standard light/glass equations and calculations, the SunPower solar glass is
stippled and has a very photon-absorbent solar cell attached to the back side, contributing two additional
factors which results in even less light energy being reflected.
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EU Toll Free number: SunPower Technical Support, 00800-SUNPOWER (00800~-78676937)
» For inquiries by e-mail, please use:
o Spain: SunPower - Soporte Técnico Espana: soportetecnico@sunpowercorp.com
o Germany: SunPower - Technischer Support: technischersupport@sunpowercorp.com
» Italy: SunPower - Servizio Tecnico Italia: serviziotechico@sunpowercorp.com
> France: SunPower - Support Technique France: supporttechnique@sunpowercorp.com

USA Toll Free number: SunPower Technical Support, 1-800-SUNPOWER (786-76937)
* For inquiries by e-mail, please use: Technicalsupport@Sunpowercorp.com

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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