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EXECUTIVE SUMMARY

Report Purpose

Pager Power has been retained to assess the possible effects of glint and glare from a proposed
group of four solar photovoltaic (PV) developments which will be located south-west of
Magheralin, County Down, Northern lIreland. This glint and glare assessment concerns the
potential impact on surrounding road safety, residential amenity, and aviation activity, which in
this instance comprise the potential sensitive receptors surrounding the site of the proposed
development.

Overall Conclusions

Mitigation is recommended for six dwellings due to the duration of effects, and a lack of
sufficient mitigating factors. Further details are presented in section 7.

No impacts requiring mitigation are predicted on surrounding road safety and aviation activity.

An overview of the assessment results is presented on the following page.

Guidance and Studies

Guidelines exist in the UK (produced by the Civil Aviation Authority) and in the USA (produced
by the Federal Aviation Administration) with respect to solar developments and aviation activity.
The UK CAA guidance is relatively high-level and does not prescribe a formal methodology.
Pager Power has however produced guidance for glint and glare and solar photovoltaic
developments, which was first published in early 2017, with the fourth edition produced in
2022%. The guidance document sets out the methodology for assessing road safety, residential
amenity, and aviation safety, with respect to solar reflections from solar panels.

Pager Power’s approach is to undertake geometric reflection calculations and, where a solar
reflection is predicted, consider the screening (existing and/or proposed) between the receptor
and the reflecting solar panels. The scenario in which a solar reflection can occur for all receptors
is then identified and discussed, and a comparison is made against the available solar panel
reflection studies to determine the overall impact.

The available studies have measured the intensity of reflections from solar panels with respect
to other naturally occurring and manmade surfaces. The results show that the reflections
produced are of intensity similar to or less than those produced from still water and significantly
less than reflections from glass and steel?.

1Solar Photovoltaic Development Glint and Glare Guidance, Fourth Edition, August 2022. Pager Power.
2Source: SunPower, 2009, SunPower Solar Module Glare and Reflectance (appendix to Solargen Energy, 2010).
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Assessment Results - Roads

The modelling has shown that solar reflections are geometrically possible towards a 2.1km
section and 1.7km section of B2, and a 2km section and 0.4km section of B9.

No significant impacts are predicted on any of the modelled road sections, because solar
reflections are possible from panels outside of a road user’s primary horizontal field of view (50

degrees either side of the direction of travel) and/or there is significant screening such that views
of reflecting panels are not expected to be possible in practice.

Mitigation is not recommended.

Assessment Results - Dwellings
The modelling has shown that solar reflections are geometrically possible towards 179 of the

247 assessed dwelling locations.

Mitigation is recommended for six dwellings due to the duration of effects, and a lack of
sufficient mitigating factors. Further details are presented in section 7.

No significant impacts are predicted on the remaining assessed dwellings due to the following:

e Solar reflections are possible for less than 60 minutes on any given day and for less than
3 months of the year;

e There is significant screening such that views of reflecting panels are not expected to be
possible in practice;

e There is screening such that reflections will be filtered and only marginal views of
reflecting panels are expected to be possible; and/or

e There is a significant clearance distance between dwelling observer and closest
reflecting panel.

High-Level Aviation Assessment Conclusions

Tandagree Airstrip

Significant impacts are not predicted on aviation activity at Tandagree Airstrip based on the
associated guidance and industry best practice. This is because:

e any reflections towards aircraft on the final one-mile splayed approach towards runway
18 would be outside of a pilot’s primary horizontal field of view (50 degrees either side
of the approach bearing). At worst, a low impact is predicted on pilots on this approach
path based on the associated guidance and industry best practice for licensed airfields.

e any reflections towards aircraft on the final one-mile splayed approach towards runway
36 would likely have a ‘low potential for temporary after-image’ based on Pager Power’s
previous experience of modelling airfields at this distance. At worst, a low impact is
predicted on pilots on this approach path based on the associated guidance and industry
best practice for licensed airfields.

Tarsan Lane Microlights Airfield

Significant impacts are not predicted on aviation activity at Brickwall Farm Airstrip based on the
associated guidance and industry best practice. This is because:
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e any reflections towards aircraft on the final one-mile splayed approach towards runway
16,29, and 34 would be outside of a pilot’s primary horizontal field of view (50 degrees
either side of the approach bearing). At worst, a low impact is predicted on pilots on this
approach path based on the associated guidance and industry best practice for licensed
airfields.

e any reflections towards aircraft on the final one-mile splayed approach towards runway
11 would likely have a ‘low potential for temporary after-image’ based on Pager Power’s
previous experience of modelling airfields at this distance. At worst, a low impact is
predicted on pilots on this approach path based on the associated guidance and industry
best practice for licensed airfields.
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ABOUT PAGER POWER

Pager Power is a dedicated consultancy company based in Suffolk, UK. The company has
undertaken projects in 58 countries.

The company comprises a team of experts to provide technical expertise and guidance on a range
of planning issues for large and small developments.

Pager Power was established in 1997. Initially the company focus was on modelling the impact
of wind turbines on radar systems.
Over the years, the company has expanded into numerous fields including:

e Renewable energy projects.

e Building developments.

e Aviation and telecommunication systems.
Pager Power prides itself on providing comprehensive, understandable and accurate
assessments of complex issues in line with national and international standards. This is

underpinned by its custom software, longstanding relationships with stakeholders and active role
in conferences and research efforts around the world.

Pager Power’s assessments withstand legal scrutiny and the company can provide support for a
project at any stage.
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INTRODUCTION

1.1 Overview
Pager Power has been retained to assess the possible effects of glint and glare from a proposed
group of solar photovoltaic (PV) developments which will be located south-west of Magheralin,
County Down, Northern Ireland. This glint and glare assessment concerns the potential impact
on surrounding road safety, residential amenity, and aviation activity, which in this instance
comprise the potential sensitive receptors surrounding the site of the proposed development.
This report contains the following:

e Solar development details.

e Explanation of glint and glare.

e Overview of relevant guidance and studies.

e Overview of Sun movement.

e Assessment methodology.

e Identification of receptors.

e Glint and glare assessment for identified receptors.

e Results discussion.

e High-level assessment of aviation concerns.

e  Overall conclusions and recommendations.

1.2 Pager Power’s Experience

Pager Power has undertaken over 1,200 Glint and Glare assessments in the UK and
internationally. The studies have included assessment of civil and military aerodromes, railway
infrastructure and other ground-based receptors including roads and dwellings.

1.3 Glint and Glare Definition

The definition® of glint and glare is as follows:
e Glint - a momentary flash of bright light typically received by moving receptors or from
moving reflectors;

e Glare - a continuous source of bright light typically received by static receptors or from
large reflective surfaces.

The term ‘solar reflection’ is used in this report to refer to both reflection types i.e. glint and
glare.

3 These definitions are aligned with those presented within the Draft National Policy Statement for Renewable Energy
Infrastructure (EN-3) - published by the Department for Energy Security and Net Zero in March 2023 and the Federal
Aviation Administration in the USA.
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2 PROPOSED SOLAR DEVELOPMENT LOCATION AND DETAILS

2.1 Proposed Development Site Layout

The proposed development layout* is shown in Figure 1 below.

Figure 1 Proposed development layout

4 Source: Site Layout.pdf
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2.2 Site Information (provided by developer)

The landholding upon which the development is proposed measures c. 64.43 hectares / 159.23
acres.

For ease of reference and to facilitate review, the site is referred to within this report as being
made up of four land-parcels which are located south of Magheralin and southeast of
Dollingstown. From north to south lands comprise:

e Parcel 1 - Lands accessing onto Springhill Road, immediately northwest of No.22
Springhill Road, Lurgan and immediately to the rear and northeast of 66, 68 and70-90
Inn Road, Dollingstown (c. 9.3 ha);

e Parcel 2 - Lands ¢.300m southeast of 15 Springhill Road, Lurgan, c.240m northwest of
117 New Forge Road, Magheralin, Lurgan, and c.400m east of 64 Dromore Road, Lurgan
(c.33.3ha);

e Parcel 3 - Lands c 80m northeast of 102 Dromore Road, Waringstown, and immediately
adjacent to and west of 108 Dromore Road (c.9.4ha); and

e Parcel 4 - Lands c.660m southeast of 105 Dromore Road, Donaghcloney and extending
south/southeast to c.80m north/northeast of 67 Drumlin Road, Craigavon and c¢.70m to
the rear and southwest of 119 Dromore Road, Donaghcloney. (c. 11.5 ha).

Parcels 2 and 3 will be connected via underground cables which will pass through agricultural
fields utilising existing agricultural lanes where available. The northernmost land-parcel (Parcel
1) will be connected via an interconnection cable across Springhill Road and intervening
agricultural lands and the second interconnection route proceeds northwards from the southern-
most land parcel (Parcel 4) across Drumlin Road and through intervening agricultural lands. It is
proposed to traverse the River Lagan via horizontal directional drill before crossing Dromore
Road to the north, and entering Parcel 3 of the site. The purpose of the interconnecting cables
is to transfer energy created from inverter stations to the on-site substation which is located in
the centre of the site (Parcel 3). The interconnection cable areas comprise 0.93ha.

2.3 Reflector Areas

A resolution of 10m has been chosen for this assessment. This means that a geometric
calculation is undertaken for each identified receptor from a point every 10m from within the
defined areas. This resolution is sufficiently high to maximise the accuracy of the results;
increasing the resolution further would not significantly change the modelling output. The
number of modelled reflector points are determined by the size of the reflector areas and the
assessment resolution. The bounding coordinates for the proposed solar development have been
extrapolated from the site plans. The data can be found in Appendix G.

Figure 2 on the following page shows the assessed reflector areas that have been used for
modelling purposes.
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Figure 2 Assessed reflector areas - aerial image

2.4 Solar Panel Information

The technical information used for the modelling is presented in Table 1 below.

Solar Panel Technical Information

Azimuth angle® 180°
Elevation (tilt) angle® 25°
Assessed centre height” 2.275m above ground level (agl)

Table 1 Solar panel information

5 Direction relative to true north
6 Relative to the horizontal. Modelled at the midpoint of a minimum tilt of 10 and maximum tilt of 40°
7 Modelled at the midpoint of an assumed minimum height of 1.05m and stated maximum height of 3.5m
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3 GLINT AND GLARE ASSESSMENT METHODOLOGY

3.1 Overview

The following sub-sections provide a general overview with respect to the guidance studies and
methodology which informs this report. Pager Power has also produced its own Glint and Glare
Guidance which draws on assessment experience, consultation and industry expertise.

3.2 Guidance and Studies

Appendix A present a review of relevant guidance and independent studies with regard to glint
and glare issues from solar panels. The overall conclusions from the available studies are as
follows:
e Specular® reflections of the Sun from solar panels are possible;
e The measured intensity of a reflection from solar panels can vary from 2% to 30%
depending on the angle of incidence;

e Published guidance shows that the intensity of solar reflections from solar panels are
equal to or less than those from water. It also shows that reflections from solar panels
are significantly less intense than many other reflective surfaces, which are common in
an outdoor environment.

3.3 Background

Details of the Sun’s movements and solar reflections are presented in Appendix C.

3.4 Methodology

Information regarding Pager Power’s and Sandia National Laboratories’ methodology is
presented in the following sub-sections 3.4.1 and 3.4.2 respectively.

3.4.1 Pager Power’s Methodology

The glint and glare assessment methodology has been derived from the information provided to
Pager Power through consultation with stakeholders and by reviewing the available guidance,
studies and Pager Power’s practical experience. The methodology for this glint and glare
assessment is as follows:

e Identify receptors in the area surrounding the proposed development;

e Consider direct solar reflections from the proposed development towards the identified
receptors by undertaking geometric calculations;

e Consider the visibility of the reflectors from the receptor’s location. If the reflectors are
not visible from the receptor then no reflection can occur;

8 Mirror-like
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Based on the results of the geometric calculations, determine whether a reflection can
occur, and if so, at what time it will occur;

Consider the solar reflection intensity, if appropriate;

Consider both the solar reflection from the proposed development and the location of
the direct sunlight with respect to the receptor’s position;

Consider the solar reflection with respect to the published studies and guidance;

Determine whether a significant detrimental impact is expected in line with Appendix D.

Within the Pager Power model, the reflector area is defined, as well as the relevant receptor
locations. The result is a chart that states whether a reflection can occur, the duration and the
panels that can produce the solar reflection towards the receptor.

3.5 Assessment Methodology and Limitations

Further technical details regarding the methodology of the geometric calculations and limitations
are presented in Appendix E and Appendix F.
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4

IDENTIFICATION OF RECEPTORS

4.1 Ground-Based Receptors Overview

There is no formal guidance with regard to the maximum distance at which glint and glare should
be assessed. From a technical perspective, there is no maximum distance for potential
reflections. The significance of a reflection, however, decreases with distance because the
proportion of an observer’s field of vision that is taken up by the reflecting area diminishes as
the separation distance increases. Terrain and shielding by vegetation are also more likely to
obstruct an observer’s view at longer distances.

The above parameters and extensive experience over a significant number of glint and glare
assessments undertaken show that consideration of receptors within 1km of panel areas is
appropriate for glint and glare effects on roads and dwellings. The panels are fixed south facing
and solar reflections at ground level towards the north at this latitude are highly unlikely.
Therefore, the assessment area has been designed accordingly as a 1km boundary from solar
panels for roads and dwellings (shown as the red polygon on following figures). The area to the
north of the northern-most solar panels has been excluded.

Potential receptors are identified based on mapping and aerial photography of the region. The
initial judgement is made based on consideration of aerial photography and mapping i.e.
receptors are excluded if it is clear from the outset that no visibility would be possible. A more
detailed assessment is made if the modelling reveals a reflection would be geometrically possible.

Receptor details can be found in Appendix G.

4.1.1 Road Receptors Overview
Road types can generally be categorised as:

e  Major National - Typically a road with a minimum of two carriageways with a maximum
speed limit of up to 70mph. These roads typically have fast-moving vehicles with busy
traffic.

e National - Typically a road with a one or more carriageways with a maximum speed limit
of up to 60mph or 70mph. These roads typically have fast-moving vehicles with
moderate to busy traffic density.

e Regional - Typically a single carriageway with a maximum speed limit of up to 60mph.
The speed of vehicles will vary with a typical traffic density of low to moderate; and

e Local - Typically roads and lanes with the lowest traffic densities. Speed limits vary.
Technical modelling is not recommended for local roads, where traffic densities are likely to be
relatively low. Any solar reflections from the proposed development that are experienced by a

road user along a local road would be considered low impact in the worst case in accordance
with the guidance presented in Appendix D.
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The analysis therefore considers major national, national, and regional roads that:

e Are within the one-kilometre assessment area;

e Have a potential view of the panels.
A height of 1.5 metres above ground level has been taken as a typical eye level for a road user?.
This height has therefore been added to the ground height at each receptor location. Visibility
and direction of travel is considered in the assessment of all receptors.
4.1.2 ldentification

A 4.8km section of B2, and 2km and 1.7km sections of B9 were taken forward for technical
modelling. In total, 88 road receptor locations have been identified distanced circa 100m apart.
These are shown in Figure 3 on the following page.

9This height is chosen for modelling purposes, elevated drivers are considered in the results discussion where
appropriate.
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Figure 3 Overview of road receptors
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4.2 Dwelling Receptors

4.2.1 Overview
The analysis has considered dwellings that:
e Are within the one-kilometre assessment area.

e Have a potential view of the panels.

In residential areas with multiple layers of dwellings, only the outer dwellings have been
considered for assessment. This is because they will mostly obscure views of the solar panels to
the dwellings behind them, which will therefore not be impacted by the proposed development
because line of sight will be removed, or they will experience comparable effects to the closest
assessed dwelling.

In some cases, one physical structure is split into multiple separate addresses. In such cases, the
results for the assessed location will be applicable to all associated addresses. The sampling
resolution is sufficiently high to capture the level of effect for all potentially affected dwellings.

A height of 1.8 metres above ground level has been taken as typical eye level for an observer on
the ground floor'® of the dwelling since this is typically the most occupied floor of a dwelling
throughout the day.

4.2.2 ldentification

247 dwellings were identified for assessment, as shown in Figure 4 to Figure 19 on the following
pages.

10 This fixed height for the dwelling receptors is for modelling purposes. Small changes to the modelling height by a few
metres is not expected to significantly change the modelling results. Views above ground floor are considered in the
results discussion where necessary.
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Figure 4 Assessed dwelling receptor locations
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Figure 5 Assessed dwelling receptor locations 1-43
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Figure 6 Assessed dwelling receptor locations 44-73
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Figure 7 Assessed dwelling receptor locations 74-80
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Figure 8 Assessed dwelling receptor locations 81-89
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Figure 9 Assessed dwelling receptor locations 90-96
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Figure 10 Assessed dwelling receptor location 97
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Figure 11 Assessed dwelling receptor locations 98-111
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Figure 12 Assessed dwelling receptor locations 112-122
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Figure 13 Assessed dwelling receptor locations 123-136
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Figure 14 Assessed dwelling receptor locations 137-162
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Figure 15 Assessed dwelling receptor locations 163-173 and 246-247
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Figure 16 Assessed dwelling receptor locations 174-183

Solar Photovoltaic Glint and Glare Study Magheralin S 33



Figure 17 Assessed dwelling receptor locations 184-208
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Figure 18 Assessed dwelling receptor locations 209-217
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Figure 19 Assessed dwelling receptor locations 218-245
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GEOMETRIC ASSESSMENT RESULTS AND DISCUSSION

5.1 Overview

The following sub-sections present the modelling results as well as the significance of any
predicted impact in the context of existing screening, as well as the relevant criteria set out in
the next subsection. The criteria are determined by the assessment process for each receptor,
which are set out in Appendix D.

When determining the visibility of the reflecting panels for an observer, a conservative review
of the available imagery is undertaken, whereby it is assumed views of the panels are possible if
it cannot be reliably determined that existing screening will remove effects.

The modelling output showing the precise predicted times and the reflecting panel areas are
presented in Appendix H.

5.2 Roads

5.2.1 Impact Significance Methodology
The key considerations for road users along major national, national, and regional roads are:
e  Whether a reflection is predicted to be experienced in practice; and

e The location of the reflecting panel relative to a road user’s direction of travel.

Where the reflecting panels are predicted to be significantly obstructed from view, no impact is
predicted, and mitigation is not required.

Where solar reflections are not experienced as a sustained source of glare, originate from outside
of aroad user’s primary horizontal field of view (50 degrees either side of the direction of travel),
or the closest reflecting panel is over 1km from the road user, the impact significance is low, and
mitigation is not recommended.

Where sustained solar reflections are predicted to be experienced from inside of a road user’s
primary field of view, expert assessment of the following factors is required to determine the
impact significance and mitigation requirement:

e  Whether the solar reflection originates from directly in front of a road user - a solar
reflection that is directly in front of a road user is more hazardous than a solar reflection
to one side;

e  Whether visibility is likely for elevated drivers (applicable to dual carriageways and
motorways only) - there is typically a higher density of elevated drivers along dual
carriageways and motorways compared to other types of road;

e The separation distance to the panel area - larger separation distances reduce the
proportion of an observer’s field of view that is affected by glare;

e The position of the Sun - effects that coincide with direct sunlight appear less prominent
than those that do not.
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If following consideration of the relevant factors, the solar reflections do not remain significant,
the impact significance is low, and mitigation is not recommended.

If following consideration of the relevant factors, the solar reflections remain significant, then
the impact significance is moderate, and mitigation is recommended.

Where solar reflections originate from directly in front of a road user and there are no mitigating
factors, the impact significance is high, and mitigation is required.

5.2.2 Geometric Modelling Results

The modelling has shown that solar reflections are geometrically possible towards a 2.1km
section and 1.7km section of B2 (2-23 and 28-45), and a 2km section and 0.4km section of B9
(51-71 and 73-77). These are represented by the orange lines in Figure 20 on the following page.

The modelling results for road receptors are presented in Table 2.
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Figure 20 Sections of road towards which solar reflections are geometrically possible (orange) - aerial image
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Identified screenin
< Predicted Impact Further Mitigation

Classification Recommended/Required?

Geometric modelling results (without

Receptor and predicted visibility Relevant Factors

consideration of screening)

(desk-based review)

Solar reflections are not geometricall
1 ! - Note Aty N/A N/A None No
possible
Reflecting panels are
redicted to be
Solar reflections predicted to originate P
.. ;. screened by
2-7 from inside of a road user’s primary . . . N/A None No
. . . intervening terrain,
horizontal field of view (from parcel 1) o
buildings and
vegetation
Reflecting panels are
Solar reflections predicted to originate predicted to be
from inside of a road user’s primar screened b
8-10 : . ac tsers primary ey N/A None No
horizontal field of view (from parcel 1 intervening terrain,
and 2) buildings and
vegetation
Reflecting panels are
redicted to be
Solar reflections predicted to originate pscreened b
11-12 from inside of a road user’s primary . . Y . N/A None No
. . . intervening terrain,
horizontal field of view (from parcel 2) o
buildings and
vegetation
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Identified screenin
and rlecllicted visit;ili Relevant Factors Predicted Impact Further Mitigation
> Y Classification Recommended/Required?

Geometric modelling results (without

Receptor consideration of screening)
< (desk-based review)
Reflecting panels are
redicted to be
Solar reflections predicted to originate pscreened b
13-17 from outside of a road user’s primary . . v . N/A None No
. . . intervening terrain,
horizontal field of view (from parcel 2) o
buildings and
vegetation
Reflecting panels are
Solar reflections predicted to originate predicted to be
from outside of a road user’s primar screened b
18 , : : primary-—) neaby N/A None No
horizontal field of view (from parcel 2 intervening terrain,
and 3) buildings and
vegetation
Some intervening
Solar reflections predicted to originate terrain and vegetation
from outside of a road user’s primar :
19-21 , : : primary screening N/A Low No
horizontal field of view (from parcel 2
and 3) Views of reflecting
panels are possible
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Identified screening

Predicted Impact Further Mitigation

Geometric modelling results (without

Receptor and predicted visibilit Relevant Factors
= consideration of screening) > . Y Classification Recommended/Required?
(desk-based review)
Some intervening
Solar reflections predicted to originate terrain and vegetation
22 from outside of a road user’s primary screening N/A Low No
horizontal field of view (from parcel 3) Views of reflecting
panels are possible
Reflecting panels are
redicted to be
Solar reflections predicted to originate P
. . screened by
23 from outside of a road user’s primary . . . N/A None No
. . . intervening terrain,
horizontal field of view (from parcel 3) o
buildings and
vegetation
Solar reflections are not geometricall
24-27 - note v N/A N/A None No
possible
Some intervening
Solar reflections predicted to originate | terrain and vegetation
28 from outside of a road user’s primary screening N/A Low No
horizontal field of view (from parcel 3) Views of reflecting
panels are possible
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Receptor

Geometric modelling results (without

consideration of screening)

Solar reflections predicted to originate

Identified screening
and predicted visibility
(desk-based review)

Reflecting panels are
predicted to be
screened by

Relevant Factors

Predicted Impact
Classification

Further Mitigation
Recommended/Required?

horizontal field of view (from parcel 1)

intervening terrain,
buildings and
vegetation

29-34 from inside of a road user’s primary . . . N/A None No
. . . intervening terrain,
horizontal field of view (from parcel 3) o
buildings and
vegetation
Reflecting panels are
redicted to be
Solar reflections predicted to originate pscreened b
35-45 from inside of a road user’s primary . . v . N/A None No
. . . intervening terrain,
horizontal field of view (from parcel 4) o
buildings and
vegetation
46-50 Solar reflections are. not geometrically N/A N/A None No
possible
Reflecting panels are
redicted to b
Solar reflections predicted to originate psecr:e:edc; N
51-56 from outside of a road user’s primary Y N/A None No
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Receptor

Geometric modelling results (without

consideration of screening)

Solar reflections predicted to originate
from outside of a road user’s primary

Identified screening
and predicted visibility
(desk-based review)

Reflecting panels are
predicted to be
screened by

Relevant Factors

Predicted Impact
Classification

Further Mitigation
Recommended/Required?

horizontal field of view (from parcel 2
and 3)

intervening terrain,
buildings and
vegetation

57-61 N/A None No
horizontal field of view (from parcel 1 intervening terrain, /
and 2) buildings and
vegetation
Reflecting panels are
redicted to be
Solar reflections predicted to originate P
. . screened by
62 from outside of a road user’s primary . . . N/A None No
. . . intervening terrain,
horizontal field of view (from parcel 2) o
buildings and
vegetation
Reflecting panels are
Solar reflections predicted to originate predicted to be
from outside of a road user’s primary screened by
63-64 N/A None No
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Identified screening

Predicted Impact Further Mitigation

Geometric modelling results (without

Receptor and predicted visibilit Relevant Factors
= consideration of screening) > . Y Classification Recommended/Required?
(desk-based review)
Reflecting panels are
redicted to be
Solar reflections predicted to originate pscreened b
65-71 from outside of a road user’s primary . . v . N/A None No
. . . intervening terrain,
horizontal field of view (from parcel 3) o
buildings and
vegetation
Solar reflections are not geometricall
72 - Note v N/A N/A None No
possible
Reflecting panels are
redicted to be
Solar reflections predicted to originate pscreened b
73-74 from outside of a road user’s primary . . Y . N/A None No
. . . intervening terrain,
horizontal field of view (from parcel 4) .
buildings and
vegetation
Solar reflections predicted to originate Lack of screening
75-76 from outside of a road user’s primary Views of reflecting N/A Low No
horizontal field of view (from parcel 4) panels are possible
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Identified screening

Receptor ) ) . and predicted visibility Relevant Factors
consideration of screening) .
(desk-based review)

Predicted Impact Further Mitigation
Classification Recommended/Required?

Geometric modelling results (without

Reflecting panels are

redicted to be
Solar reflections predicted to originate P
screened by

77 from outside of a road user’s primary N/A None No

intervening terrain,
horizontal field of view (from parcel 4) o g
buildings and

vegetation

Solar reflections are not geometrically

78-88
possible

N/A N/A None No

Table 2 Geometric modelling results, assessment of impact significance, and mitigation recommendation/requirement - road receptors

Solar Photovoltaic Glint and Glare Study Magheralin SF 46



5.2.3 Imagery

Figure 21 Reflecting area for road receptor 73 with respect to road user’s primary field of view to the right side when travelling northbound
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Figure 22 Reflecting area for road receptor 76 with respect to road user’s primary field of view to the right side when travelling northbound
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5.2.4 Conclusions

No significant impacts are predicted on any of the modelled road sections, because solar reflections are possible from panels outside of a road user’s

primary horizontal field of view (50 degrees either side of the direction of travel) and/or there is significant screening such that views of reflecting panels
are not expected to be possible in practice.

Mitigation is not recommended.
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5.3 Dwellings

5.3.1 Impact Significance Methodology
The key considerations for residential dwellings are:
e Whether a reflection is predicted to be experienced in practice;
e The duration of the predicted effects, relative to thresholds of:
o0 3 months per year;
0 60 minutes on any given day.

Where solar reflections are not geometrically possible or the reflecting panels are predicted to
be significantly obstructed from view, no impact is predicted, and mitigation is not required.

Where solar reflections are experienced for less than three months per year and less than 60
minutes on any given day, or the closest reflecting panel is over 1km from the dwelling, the
impact significance is low, and mitigation is not recommended.

Where reflections are predicted to be experienced for more than three months per year and/or
for more than 60 minutes on any given day, expert assessment of the following mitigating factors
is required to determine the impact significance and mitigation requirement:

e  Whether visibility is likely from all storeys - the ground floor is typically considered the
main living space and has a greater significance with respect to residential amenity;

e The separation distance to the panel area - larger separation distances reduce the
proportion of an observer’s field of view that is affected by glare;

e  Whether the dwelling appears to have windows facing the reflecting area - factors that
restrict potential views of a reflecting area reduce the level of impact;

e The position of the Sun - effects that coincide with direct sunlight appear less prominent
than those that do not.

If following consideration of the relevant factors, the solar reflections do not remain significant,
the impact significance is low, and mitigation is not recommended. If following consideration of
the relevant factors, the solar reflections remain significant, then the impact significance is
moderate, and mitigation is recommended.

If effects last for more than three months per year and for more than 60 minutes on any given
day, and there are no mitigating factors, the impact significance is high, and mitigation is required.

5.3.2 Geometric Modelling Results

The modelling has shown that solar reflections are geometrically possible towards 179 of the
247 assessed dwelling locations.

The modelling results for dwelling receptors are analysed in Table 3 on the following page.
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Receptor

1-11

Geometric modelling results
(without consideration of
screening)

Solar reflections are not
geometrically possible

Identified screening and

predicted visibility (desk-based

review)

N/A

Relevant Factors

N/A

Predicted Impact
Classification

None

Further Mitigation
Recommended/Required?

No

12-44

Solar reflections predicted

for less than 60 minutes on

any given day and for less

than 3 months of the year
(from parcel 1)

All reflecting panels are
predicted to be screened by
intervening terrain, buildings,
and/or vegetation

N/A

None

No

45-46

Solar reflections predicted

for less than 60 minutes on

any given day and for more

than 3 months of the year
(from parcel 1)

All reflecting panels are
predicted to be screened by
intervening terrain, buildings,
and/or vegetation

N/A

None

No

47-48

Solar reflections predicted

for less than 60 minutes on

any given day and for less

than 3 months of the year
(from parcel 1)

All reflecting panels are
predicted to be screened by
intervening terrain, buildings,
and/or vegetation

N/A

None

No
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Geometric modelling results

Identified screening and

Predicted Impact Further Mitigation

Receptor (without consideration of predicted visibility (desk-based Relevant Factors oo .
) . Classification Recommended/Required?
screening) review)
All reflecting panels are
Solar reflections predicted | Predicted to be screened from at
for less than 60 minutes on least the ground floor by
49 any given day and for more intervening terrain, buildings, N/A Low No
than 3 months of the year and/or vegetation
(from parcel 1) Views from upper floors may be
possible
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
50-53 any given day and for more .p . . o Y N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 1)
All reflecting panels are
Solar reflect|ons pred|cted predicted tO be Screened from at
for |ej than 60 minutes on least the ground floor by
54-56 any given day and for more | intervening terrain, buildings, N/A Low No
than 3 months of the year and/or vegetation
(from parcel 1) Views from upper floors may be
possible
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Geometric modelling results
Receptor (without consideration of

screening)

Identified screening and
predicted visibility (desk-based

Predicted Impact Further Mitigation
Relevant Factors

. Classification Recommended/Required?
review)
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
57-71 any given day and for more ‘p . . oo Y N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 1)
79.73 Solar refle.:ctions aret not N/A N/A None No
geometrically possible
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
74 any given day and for less 'p . . o Y N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 2)
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
75-79 any given day and for more 'p . . o v N/A None No
intervening terrain, buildings,
than 3 months of the year and/or vegetation
(from parcel 1 and 2) &
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Geometric modelling results
(without consideration of
screening)

Identified screening and
o e Predicted Impact

Classification

Further Mitigation
Recommended/Required?

Receptor Relevant Factors

predicted visibility (desk-based

review)

Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on .
. predicted to be screened by
80 any given day and for less . . . oo N/A None No
than 3 months of the year intervening terrain, buildings,
and/or vegetation
(from parcel 1 and 2) &
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
81-86 any given day and for more .p . . o Y N/A None No
than 3 months of the year intervening terrain, buildings,
(from parcel 1) and/or vegetation
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
87-89 any given day and for less 'p . . . v N/A None No
than 3 months of the year intervening terrain, buildings,
(from parcel 1) and/or vegetation
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on .
. predicted to be screened by
90 any given day and for less . . . o N/A None No
than 3 months of the year intervening terrain, buildings,
(from parcel 2) and/or vegetation
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Receptor

Geometric modelling results
(without consideration of
screening)

Identified screening and

predicted visibility (desk-based

review)

Relevant Factors

Predicted Impact
Classification

Further Mitigation
Recommended/Required?

Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on .
. predicted to be screened by
91 any given day and for more . . . o N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 2)
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on .
. predicted to be screened by
92 any given day and for less . . . o N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 2)
Solar reflections are not
93-94 . . N/A N/A None No
geometrically possible
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to b ) db
edicted to be screene
95-96 any given day and for more 'p . . o Y N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 2)
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Geometric modelling results Identified screening and
Receptor (without consideration of predicted visibility (desk-based Relevant Factors

Predicted Impact Further Mitigation

) . Classification Recommended/Required?
screening) review)

Solar reflections predicted

All reflecting panels are
for less than 60 minutes on g P

predicted to be screened by

97 any given day and for less . . . oo N/A None No
than 3 months of the year intervening terrain, buildings,
d/ tati
(from parcel 2 and 3) anc/or vegetation
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on .
. predicted to be screened by
98 any given day and for less . . . oo N/A None No
than 3 months of the year intervening terrain, buildings,
(from parcel 1) and/or vegetation
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
99-109 any given day and for more P v N/A None No

intervening terrain, buildings,

than 3 months of the year .
and/or vegetation

(from parcel 1)

Solar reflections predicted

for less than 60 minutes on Visibility of reflecting panels is
110 any given day and for more Y &p N/A Moderate Yes

dicted
than 3 months of the year predicte
(from parcel 1)
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Geometric modelling results

Identified screening and

Predicted Impact Further Mitigation
Receptor (without consideration of predicted visibility (desk-based Relevant Factors " ‘p < .
) . Classification Recommended/Required?
screening) review)
Sol flecti t
111 olar refiections are no N/A N/A None No
geometrically possible
Solar reflections predicted Intervening vegetation of
for less than 60 minutes on unknown height and density Reflecting panels are
112 any given day and for more . ) at least 0.3km awa Low No
than 3 months of the year Visibility of reflecting panels . \
(from parcel 2) cannot be ruled out
Solar reflections predicted Al reflecting panels are
for less than 60 minutes on redicted to bi Zcreened b
113-115 | any given day and for more istervening terrain buildingz N/A None No
than 3 months of the year and/or ve et,ation '
(from parcel 2) &
) ) Reflecting panels are
Solar reflections predicted Intervening vegetation screening | at least 0.3km away
for less than 60 minutes on . .
== of unknown height and density .
116 any given day and for more o ) R.efl'ectlons occur Low No
than 3 months of the year Visibility of reflecting panels Wlt|’.lll’l 2.5 hours of
(from parcel 2) cannot be ruled out sunrlse.(when Sun is
low in the sky)
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Receptor

117

Geometric modelling results
(without consideration of
screening)

Solar reflections predicted

for less than 60 minutes on

any given day and for more

than 3 months of the year
(from parcel 2)

Identified screening and
predicted visibility (desk-based

review)

Intervening vegetation screening
of unknown height and density

Visibility of reflecting panels
cannot be ruled out

Relevant Factors

Reflecting panels are
at least 0.45km away

Reflections occur
within 2.5 hours of
sunrise (when Sun is
low in the sky)

Predicted Impact
Classification

Low

Further Mitigation
Recommended/Required?

No

118

Solar reflections predicted
for less than 60 minutes on
any given day and for more
than 3 months of the year
(from parcel 2 and 3)

All reflecting panels are
predicted to be screened by
intervening terrain, buildings,
and/or vegetation

N/A

None

No

119

Solar reflections predicted

for less than 60 minutes on

any given day and for more

than 3 months of the year
(from parcel 2)

Intervening vegetation screening
of unknown height and density

Visibility of reflecting panels
cannot be ruled out

Reflecting panels are
at least 0.5km away

Reflections occur
within 2.5 hours of
sunrise (when Sun is
low in the sky)

Low

No
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Geometric modelling results Identified screening and
Receptor (without consideration of predicted visibility (desk-based Relevant Factors

Predicted Impact Further Mitigation

) . Classification Recommended/Required?
screening) review)

Reflecting panels are
Intervening vegetation screening | at least 0.25km away
of unknown height and density

Solar reflections predicted

for less than 60 minutes on

120-121 | any given day and for more

than 3 months of the year
(from parcel 3)

Reflections occur

Visibility of reflecting panels within 2.5 hours of
cannot be ruled out sunrise (when Sun is

low in the sky)

Low No

Solar reflections predicted .
All reflecting panels are

for less than 60 minutes on redicted to be screened b
122 any given day and for more P v N/A None No

intervening terrain, buildings,
than 3 months of the year & . &
and/or vegetation
(from parcel 3)

Solar reflections predicted .
All reflecting panels are

for less than 60 minutes on redicted to be screened b
123 any given day and for less P v N/A None No

intervening terrain, buildings,
than 3 months of the year g . &
and/or vegetation
(from parcel 3)

Solar reflections are not

124-129 . . N/A N/A None No
geometrically possible
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Receptor

Geometric modelling results
(without consideration of
screening)

Solar reflections predicted
for less than 60 minutes on

Identified screening and

predicted visibility (desk-based
review)

All reflecting panels are
predicted to be screened by

Relevant Factors

Predicted Impact
Classification

Further Mitigation
Recommended/Required?

than 3 months of the year
(from parcel 4)

intervening terrain, buildings,
and/or vegetation

130-132 any given day and for less . . . . N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 4)
Solar reflections predicted .
. All reflecting panels are

for less than 60 minutes on redicted to be screened b

133-137 | any given day and for more .p . . oo Y N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 4)
Sol flecti t
138-161 olar reriections are no N/A N/A None No
geometrically possible
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
162 any given day and for more P Y N/A None No
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Receptor

163-164

Geometric modelling results
(without consideration of
screening)

Solar reflections predicted

for less than 60 minutes on

any given day and for less

than 3 months of the year
(from parcel 3)

Identified screening and
predicted visibility (desk-based
review)

All reflecting panels are
predicted to be screened by
intervening terrain, buildings,
and/or vegetation

Relevant Factors

N/A

Predicted Impact
Classification

None

Further Mitigation
Recommended/Required?

No

165-173

Solar reflections predicted

for less than 60 minutes on

any given day and for more

than 3 months of the year
(from parcel 3)

Intervening terrain, buildings,
and vegetation

Visibility of reflecting panels
cannot be ruled out

Reflecting panels are
at least 0.35km away

Reflections occur
within 2.5 hours of
sunrise (when Sun is
low in the sky)

Low

No

174-182

Solar reflections predicted
for less than 60 minutes on
any given day and for more
than 3 months of the year
(from parcel 1 and 2)

All reflecting panels are
predicted to be screened by
intervening terrain, buildings,
and/or vegetation

N/A

None

No
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Receptor

Geometric modelling results
(without consideration of
screening)

Identified screening and
predicted visibility (desk-based

review)

Relevant Factors

Predicted Impact
Classification

Further Mitigation
Recommended/Required?

Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
183 any given day and for less ‘p . . oo Y N/A None No
intervening terrain, buildings,
than 3 months of the year and/or vegetation
(from parcel 1 and 2) g
Sol flecti t
184-199 olar reriections are no N/A N/A None No
geometrically possible
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
200-201 any given day and for less 'p . . o v N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 1)
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
202-206 | any given day and for more 'p . . o v N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 1)
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Receptor

Geometric modelling results

(without consideration of
screening)

Identified screening and

predicted visibility (desk-based

review)

Relevant Factors

Predicted Impact
Classification

Further Mitigation
Recommended/Required?

Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
207 any given day and for less ‘p . . o v N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 1)
Solar reflections are not
208 . . N/A N/A None No
geometrically possible
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
i
209-210 any given day and for less 'p . . . v N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 2)
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on .
. predicted to be screened by
211 any given day and for more . . . o N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 2)
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Receptor

212-217

Geometric modelling results
(without consideration of
screening)

Solar reflections predicted

for less than 60 minutes on

any given day and for less

than 3 months of the year
(from parcel 3)

Identified screening and

predicted visibility (desk-based

review)

All reflecting panels are
predicted to be screened by
intervening terrain, buildings,
and/or vegetation

Relevant Factors

N/A

Predicted Impact
Classification

None

Further Mitigation
Recommended/Required?

No

218-220

Solar reflections predicted

for less than 60 minutes on

any given day and for more

than 3 months of the year
(from parcel 4)

Intervening terrain and
vegetation

Visibility of reflecting panels
cannot be ruled out

N/A

Moderate

Yes

221-228

Solar reflections predicted

for less than 60 minutes on

any given day and for more

than 3 months of the year
(from parcel 4)

All reflecting panels are
predicted to be screened by
intervening terrain, buildings,
and/or vegetation

N/A

None

No

229-233

Solar reflections predicted

for less than 60 minutes on

any given day and for less

than 3 months of the year
(from parcel 4)

All reflecting panels are
predicted to be screened by
intervening terrain, buildings,
and/or vegetation

N/A

None

No
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Geometric modelling results

Identified screening and

Predicted Impact Further Mitigation
Receptor (without consideration of predicted visibility (desk-based Relevant Factors " ‘p < .
) . Classification Recommended/Required?
screening) review)
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
234-237 | any given day and for more ‘p . . oo Y N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 4)
Solar reflections predicted .
. All reflecting panels are
for less than 60 minutes on redicted to be screened b
238-240 any given day and for less .p . . oo Y N/A None No
intervening terrain, buildings,
than 3 months of the year .
and/or vegetation
(from parcel 4)
Sol flecti t
241-245 olar refiections are no N/A N/A None No
geometrically possible
Solar reflections ?redicted Intervening vegetation of
for less than 60 minutes on unknown height and density
246-247 | any given day and for more o ) N/A Moderate Yes
than 3 months of the year Visibility of reflecting panels
(from parcel 3) cannot be ruled out
Table 3 Geometric modelling results, assessment of impact significance, and mitigation recommendation/requirement - dwelling receptors
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5.3.3 Imagery

Figure 23 Identified vegetation screening (green polygon) for dwellings 49 and 54-56
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Figure 24 View towards dwellings 49 and 54-56 from proposed development (photo taken by developer, approximate location has been marked as point 1 on Figure 23)
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Figure 25 View towards dwellings 49 and 54-56 from proposed development (photo taken by developer, approximate location has been marked as point 2 on Figure 23)
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