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Limitations

The recommendations contained in this Report represent Arthian’s professional opinions, based upon the
information listed in the Report, exercising the duty of care reasonably expected of an experienced Consultant
of the appropriate discipline of this report.

Arthian obtained, reviewed and evaluated information in preparing this Report from the Client and others.
Arthian’s conclusions, opinions and recommendations has been determined using this information. Arthian
does not warrant the accuracy of the information provided to it and will not be responsible for any opinions
which Arthian has expressed, or conclusions which it has reached in reliance upon information which is
subsequently proven to be inaccurate.

This Report was prepared by Arthian for the sole and exclusive use of the Client and for the specific purpose for
which Arthian was instructed. Nothing contained in this Report shall be construed to give any rights or benefits
to anyone other than the Client and Arthian, and all duties and responsibilities undertaken are for the sole and
exclusive benefit of the Client and not for the benefit of any other party. In particular, Arthian does not intend,
without its written consent, for this Report to be disseminated to anyone other than the Client or to be used or
relied upon by anyone other than the Client. Use of the Report by any other person is unauthorised and such
use is at the sole risk of the user. Anyone using or relying upon this Report, other than the Client, agrees by
virtue of its use to indemnify and hold harmless Arthian from and against all claims, losses and damages (of
whatsoever nature and howsoever or whensoever arising), arising out of or resulting from the performance of
the work by the Consultant.
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1. Introduction

1.1 Background

Green Hill Solar Farm Ltd (the Applicant) are involved in the development of a Nationally Significant
Infrastructure Project (NSIP) solar scheme on land to the north of Northampton. The development is made up of
a disparate number of sites, incorporating ground mounted solar panels.

A Glintand Glare Assessment has been undertaken to evaluate the potential light-sensitive receptors which may
be impacted by glint and glare from Green Hill Solar Farm (hereafter referred to as the ‘Scheme’).

This report presents the findings of the Glint and Glare Assessment for Green Hill G for ground-based receptors.

1.2 Glint & Glare

Reflectivity refers to light that is reflected off surfaces (e.g. glazed surfaces or areas of metal cladding). The
potential effects of reflectivity are glint and glare. The Federal Aviation Administration’s (FAA) ‘Technical
Guidance for Evaluating Selected Solar Technologies on Airports’ provides the following glint and glare
definitions:

e Glint-“a momentary flash of bright light”
e Glare - “a continuous source of bright light”

These present an ocular hazard to light sensitive receptors such as road users, train drivers, occupants of nearby
dwellings, pilots, and air-traffic control personnel, as they can cause a brief, temporary or permanent eye
damage (ocular impact categories and significance further discussed in Section 4.3).

In general, solar photovoltaic (PV) systems are constructed of dark, light absorbing material designed to
maximise light adsorption and minimise reflection. However, the glass surfaces of solar PV systems also reflect
sunlight to varying degrees throughout the day and year, based on the incidence angle of the sun relative to
ground-based receptors. Lower incidence angles amount to increased reflection.

As such, the amount of light reflected off a solar PV panel surface or an array of solar panels depends on a variety
of factors to include:

e The amount of sunlight hitting the surface;
e [ts surface reflectivity;

e |ts geographic location;

e Time of the year;

e Cloud coverage; and

e Surface orientation.
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1.3 Scope of Work

Based on definitions and factors described in Section 1.2 and in combination with available guidance and good
practice recommendations, a desk-based evaluation was undertaken to evaluate the potential to experience the
effects of glint and glare towards ground-based receptors.
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2. Development Characteristics

21 Site Description

The Scheme is situated on land north of Northampton and is made up of a disparate number of sites, as can be
seen below in Figure 2.1 below.

Figure 2.1: Site Location

[ Green Hill Solar Farm Panels
Order Limits

© 2025 Google Satellite

The Scheme willaccommodate panels and Battery Energy Storage System (BESS). Green Hill BESS is allocated
for a Battery Energy Storage System (BESS) and will not include the installation of any solar arrays. Therefore,
this area will not be relevant for a glint and glare assessment. Flexibility has been sought to have BESS also on
Green Hill C. An aerial view of the remaining areas (that will include solar panels) is shown below in Figure 2.2.

This report focuses on Green Hill G of Green Hill Solar Farm.
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Figure 2.2: Green Hill Solar Farm

[ Green Hill Solar Farm

© 2025 Google Satellite
2.2 Proposed Development

The Proposed Development comprises of the installation of ground mounted solar PV arrays across eight areas
of agricultural land. At this stage it is understood that two options are being considered for the Proposed
Development: fixed tilt and single axis tracker.

The modelled PV module orientations and inclinations, as well as the modelled panel height, are summarised in
the below tables.

For the fixed tilt option, a range of tilts are being considered from 10-35°. As such, a tilt of 22.5° has been
modelled to represent the average tilt proposed. The average height’ of the solar panels will be 1.95m above
ground. It is noted that a small variation in average panel height will not change the conclusions of the report
because the modelling results are unlikely to be meaningfully affected.

" The heights of the panels (minimum = 0.40m and maximum = 3.5m) have been provided. A centre height of 1.95m (0.4+((3.5-0.4)/2) has been used for the

assessment.
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The proposed PV module orientation and inclination, as well as PV panel height above ground, is summarised in
in Table 2.12.

Table 2.1: Proposed Fixed Panel Details

PV Array Orientation (Azimuth)® Panel Tilt Height A';’;‘)’f Ground

Green HillG

Arrays 1-3 180° 22.5° 1.95

For the single axis track option, the tracking range will be between +/- 60°, where 0° refers to the solar panel laying
horizontal. The average height® of the solar panels will be 2.45m above ground. The proposed PV module
orientation and inclination, as well as PV panel height above ground, is summarised in Table 2.22,

Table 2.2: Proposed Tracking Panel Details

Backtracking | Tracking Axis

PV Array Method Orientation | Tracking Axis Tilt Ma)-(lmum Height Abov:a
. Tracking Angle Ground (m)
(Azimuth)
Green HillG
Arrays 1-3 None 180° 0° 60° 2.45

For the purpose of this assessment, ‘Smooth glass with Anti-Reflective Coating (ARC)’ modules have been used
to model the surface material of the arrays.

For modelling purposes, the array layouts have been simplified, as shown below in Figure 2.3.

2 Based on information provided by Green Hill Solar Farm Ltd

3 North referenced at 0°

4 The middle of the solar panel has been used as the assessed height in metres above ground level, which has been chosen as it represents the smallest
possible variation in height from the bottom and top od the solar panels. The small variation in panel height will not change the conclusions of the report

because the modelling results are unlikely to be meaningfully affected. When the visibility of the solar panels for ground-based receptors is discussed, the
maximum height of the panelis considered since it will be the most visible part of the panel.

5 The heights of the panels (minimum = 0.40m and maximum = 4.5m) have been provided. A centre height of 2.45m (0.4+((4.5-0.4)/2) has been used for the

assessment.
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Figure 2.3: Modelled PV Panels

[ Modelled PV Arrays
[ Green Hill Solar Farm

© 2025 Google Satellite
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3. Legislation & Guidance

3.1 National Planning Policy
3.1.1 National Policy Statement for Energy

The National Policy Statement for energy (EN-1)® sets out the overarching policy for decisions by the Secretary of
State for nationally significant energy infrastructure. It is noted that Glint and Glare is not specifically mentioned
within EN-1.

Section 5.5 of EN-1 sets out the primary policy for the relationship between aviation and new energy:

“5.5.1 All aerodromes, covering civil and military activities, as well as aviation technical sites,
meteorological radars and other types of defence interests (both onshore and offshore) can be affected
by new energy development.

5.5.2 Collaboration and co-existence between aviation, defence and energy industry stakeholders
should be strived for to ensure scenarios such that neither is unduly compromised.

5.5.5 UK airspace is important for both civilian and military aviation interests. It is essential that new
energy infrastructure is developed collaboratively alongside aerodromes, aircraft, air systems and
airspace so that safety, operations and capabilities are not adversely affected by new energy
infrastructure. Likewise, it is essential that aerodromes, aircraft, air systems and airspace operators
work collaboratively with energy infrastructure developers essential for net zero. Aerodromes can have
important economic and social benefits, particularly at the regional and local level, but their needs must
be balanced with the urgent need for new energy developments, which bring about a wide range of social,
economic and environmental benefits.

5.5.7 The approaches and flight patterns to aerodromes can be irregular owing to a variety of factors
including the performance characteristics of the aircraft concerned and the prevailing meteorological
conditions. It may be possible to adapt flight patterns to work alongside new energy infrastructure
without impacting on aviation safety.

5.5.55 Lighting must also be designed in such a way as to ensure that there is no glare or dazzle to pilots
and/or ATC, aerodrome ground lighting is not obscured and that any lighting does not diminish the
effectiveness of aeronautical ground lighting and cannot be confused with aeronautical lighting. Lighting
may also need to be compatible with night vision devices for military low flying purposes.”

8 https://assets.publishing.service.gov.uk/media/65bbfbdc709fe1000f637052/overarching-nps-for-energy-en1.pdf
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3.1.2 National Policy Statement for Renewable Energy Infrastructure

The National Policy Statement for Renewable Energy Infrastructure (EN-3)” sets out the primary policy for
decisions by the Secretary of State for nationally significant renewable energy infrastructure.

The above policy is applicable to significant renewable energy infrastructure (i.e. solar photovoltaic >50 MW in
England, where MW is measured as alternating current). However, the principles should be extended to
infrastructure <50MW.

Sections 2.10.27 and 2.10.102-2.10.106 outlines the potential impact of glint and glare that the applicants may
consider:

“2.10.27 Utility-scale solar farms are large sites that may have a significant zone of visual influence. The two
main impact issues that determine distances to sensitive receptors are therefore likely to be visual amenity
and glint and glare. These are considered in Landscape, Visual and Residential Amenity (paragraphs 3.10.84-
3.10.92) and Glint and Glare (paragraphs 3.10.93 - 3.10.97) impact sections below.”

2.10.102 Solar panels are specifically designed to absorb, not reflect, irradiation®. However, solar panels may
reflect the sun’s rays at certain angles, causing glint and glare. Glint is defined as a momentary flash of light
that may be produced as a direct reflection of the sun in the solar panel. Glare is a continuous source of
excessive brightness experienced by a stationary observer located in the path of reflected sunlight from the
face of the panel. The effect occurs when the solar panel is stationed between or at an angle of the sun and
the receptor.

2.10.103 Applicants should map receptors to qualitatively identify potential glint and glare issues and
determine if a glint and glare assessment is necessary as part of the application.

2.10.104 When a quantitative glint and glare assessment is necessary, applicants are expected to consider
the geometric possibility of glint and glare affecting nearby receptors and provide an assessment of potential
impact and impairment based on the angle and duration of incidence and the intensity of the reflection.

2.10.105 The extent of reflectivity analysis required to assess potential impacts will depend on the specific
projectsite and design. This may need to accountfor ‘tracking’ panels ifthey are proposed as these may cause
differential diurnal and/or seasonal impacts.

2.10.106 When a glint and glare assessment is undertaken, the potential for solar PV panels, frames and
supports to have a combined reflective quality may need to be assessed, although the glint and glare of the
frames and supports is likely to be significantly less than the panels.”

7 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1147382/NPS_EN-3.pdf
8 Most commerecially available solar panels are designed with anti-reflective glass or are produced with anti-reflective coating and have a reflective capacity
that is generally equal to or less hazardous than other objects typically found in the outdoor environment, such as bodies of water or glass buildings.
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Sections 2.10.134-2.10.136 outlines the potential mitigations for glint and glare impacts that the applicants may
consider:

“2.10.134 Applicants should consider using, and in some cases the Secretary of State may require, solar
panels to comprise of (or be covered with) anti-glare/anti-reflective coating with a specified angle of maximum
reflection attenuation for the lifetime of the permission.

2.10.135 Applicants may consider using screening between potentially affected receptors and the reflecting
panels to mitigate the effects.

2.10.136 Applicants may consider adjusting the azimuth alignment of or changing the elevation tilt angle of a
solar panel, within the economically viable range, to alter the angle of incidence. In practice this is unlikely to
remove the potential impact altogether but in marginal cases may contribute to a mitigation strategy.”

Sections 2.10.158-2.10.159 outlines further detail on the potential glint and glare impacts that the Secretary of
State may consider as part of their decision making:

“2.10.158 Solar PV panels are designed to absorb, not reflect, irradiation. However, the Secretary of State
should assess the potential impact of glint and glare on nearby homes, motorists, public rights of way, and
aviation infrastructure (including aircraft departure and arrival flight paths).

2.10.159 Whilst there is some evidence that glint and glare from solar farms can be experienced by pilots and
air traffic controllers in certain conditions, there is no evidence that glint and glare from solar farms results in
significantimpairment on aircraft safety. Therefore, unless a significant impairment can be demonstrated, the
Secretary of State is unlikely to give any more than limited weight to claims of aviation interference because
of glint and glare from solar farms.”

3.2 Local Planning Policy

3.2.1 West Northampton Joint Core Strategy Local Plan

15.3.8 The West Northampton Joint Core Strategy Local Plan® sets out the long-term vision and objectives for
the whole area covered by the former Daventry District, Northampton Borough, and South Northamptonshire
Councils for the plan period up to 2029, including strategic policies for steering and shaping development. The
West Northamptonshire Joint Core Strategy Local Plan (Part 1) states in paragraph 4.44:

“Development that aims to secure sustainable communities is designed to minimise its impact on the
environment and so combat climate change. A realistic and serious response to meeting climate change
objectives must be made through the JCS direction on policies. Larger scale developments, including
Sustainable Urban Extensions (SUEs), provide the opportunity to secure exemplary standards of design,
renewable or low carbon energy generation and through the location of development reduce the need to
travel. All development proposals will need to fully consider climate change adaption to meet the vision
of sustainable development.”

¢ https://www.westnorthants.gov.uk/west-northamptonshire-joint-core-strategy/west-northamptonshire-joint-core-strategy-local-plan-part

24/04/2025 Page 9 Issue 01



Appendix 15.5: Green Hill Solar Farm - Green Hill G Ground-Based Receptor Results 313532

In relation to Glint and Glare, Policy S10 — Sustainable Development Principles describes how visual intrusion
from renewable energy developments should be limited:

“When considering planning applications for low carbon and renewable energy, an assessment will need
to take account of impacts on landscape, townscape, natural, historical and cultural features and areas
and nature conservation interests. Proposals should also use high quality design to minimise impacts on
the amenity of the area, in respect of visual intrusion, noise, dust, and odour and traffic generation.”

3.2.2 North Northamptonshire Joint Core Strategy

The North Northamptonshire Joint Core Strategy '° provides the strategic planning policies for the future
development of the area from 2016 to 2031.

Policy 26: Renewable and Low Carbon Energy states that renewable and low carbon energy generation will be
supported where the proposal meets the following criteria relevant to glint and glare:

“The siting of development does not significantly adversely affect the amenity of existing, or proposed,
residential dwellings and/or businesses, either in isolation or cumulatively, by reason of noise, odour
intrusion, dust, traffic generation, visual impact or shadow flicker;”

3.2.3 Wind and Solar Energy Supplementary Planning Document

The Wind and Solar Energy Supplementary Planning Document"' provides guidance on the information to be
submitted with a planning application and sets out the key issues that will be taken into consideration by the
Council.

Section 16 of the Wind and Solar Energy Supplementary Planning Documents states the following on Glint and
Glare:

“The effect of glint and glare on landscape, neighbouring uses and aircraft safety is identified in the NPPG
as animportantfactor to consider when assessing proposals for large scale solar PV farms. The guidance
further indications that there may be additional impacts if solar arrays track the daily movement of the
sun.

Solar panels are designed to absorb as much light as possible rather than reflect it. Nevertheless, there
is the potential for glint and glare effects. ‘Glint’ refers to a momentary flash of light produced as direct
reflection of the sun whilst ‘glare’ is a more continuous source of brightness relative to the ambient
lighting. These effects can have a visual impact on the landscape and can act as a potential hazard or
distraction for motorists, pilots, pedestrians and occupiers’ of nearby properties. Specifically in respect
to aviation, the Civil Aviation Authority has issued interim guidance on solar photovoltaic systems. There
is also potential for glint and glare to have an affect on nearby heritage assets.

The potential forglint and glare to occur should therefore be assessed. This should address the additional
impacts of ‘tracking’ panels, which follow the movement of the sun across the sky to maximise solar gain,

10 https://www.northnorthants.gov.uk/planning-strategies-and-plans/north-northamptonshire-local-plan
" https://www.northnorthants.gov.uk/planning-strategies-and-plans/supplementary-planning-documents-spd
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where proposed. Modelling tools are available to evaluate solar farm projects. Undertaking an
assessment at an early stage will enable variables such as the orientation and tilt angles of arrays to be
changed, where necessary, to minimise any adverse impacts.”

3.2.4 MK:Plan (2016-2031)
The MK:Plan (2016-2031)'? sets out the vision and framework for the future development of the area from 2015
to 2031.

Policy SC3: Low Carbon and Renewable Energy Generation states the following regarding glint and glare:

“A. The Councilwill encourage proposals for low carbon and renewable energy generation developments
that are led by, or meet the needs of local communities.

B. Planning permission will be granted for proposals to develop low carbon and renewable energy
sources (including community energy networks) unless there would be:

1. Significant harm to the amenity of residential area, due to noise, traffic, pollution or odour;

2. Significant harm to wildlife species or habitat;

3. Unacceptable landscape and visual impact on the landscape, including cumulative impacts;
4. Unacceptable harm to the significance of heritage assets; and

5. Unacceptable impact on air safety.

C. In addition to the above criteria, wind turbines should avoid unacceptable shadow flicker and electro-
maghnetic interference and be sited an appropriate distance away from occupied properties, consistent
with the size and type of the turbine. Proposals to develop solar PV farms should avoid unacceptable
visualimpact from the effect of glint and glare on the landscape, on neighbouring uses and aircraft safety.
Proposals for large scale renewable energy in the open countryside should be informed by a satisfactory
landscape and visual impact assessment.”

3.3 Emerging Local Planning Policy

3.3.1 MKZCity Plan 2050

The MK City Plan 2050 sets out the strategy for growth through to 2050 related to the need for homes, creating
jobs and supporting businesses, transport around the city, climate change, the natural and built environment,
design of streets, and the places which support everyday living (i.e. schools and shops).

Policy CEAG6: Low and Zero Carbon Energy Provision states the following regarding low carbon and renewable
energy developments:

12https://www.milton—keyn(—*ﬂ,s.gov. uk/sites/default/files/2022-05/PlanMK%20Adoption%20Version%20%28March%202019%29.pdf
'3 https://www.milton-keynes.gov.uk/planning-and-building/planning-policy/mk-city-plan-2050
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3.4

3.4.1

“2. Proposals to development low carbon and renewable energy sources (including community energy
networks) and infrastructure needed to facilitate the green energy transition (e.g. grid and sub-station
upgrades) will be supported, unless there would be

a. Conflict with other policies within the development plan.

b. Unacceptable harm on air safety, in terms of the risk of incidents on approaches/departures from local
airfields/airports, as well as radar interference.”

Guidance

National Planning Practice Guidance

In the absence of specific guidance on solar development, the National Planning Practice Guidance for

‘Renewable and Low Carbon Energy’'* dictates the following with respect to large-scale solar PV developments
and glintand glare:

“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.

Particular factors a local planning authority will need to consider include:

...the proposal’s visual impact, the effect on landscape of glint and glare (see guidance on landscape
assessment) and on neighbouring uses and aircraft safety;

the extent to which there may be additionalimpacts if solar arrays follow the daily movement of the sun;...
the potential to mitigate landscape and visual impacts through, for example, screening with native
hedges;...

The approach to assessing cumulative landscape and visual impact of large scale solar farms is likely to be

the same as assessing the impact of wind turbines. However, in the case of ground mounted solar panels it

should be noted that with effective screening and appropriate land topography the area of a zone of visual

influence could be zero.”

3.4.2 BRE Planning guidance for the development of large-scale ground mounted solar PV panels

4 https://www.gov.uk/guidance/renewable-and-low-carbon-energy

24/04/2025 Page 12 Issue 01



Appendix 15.5: Green Hill Solar Farm - Green Hill G Ground-Based Receptor Results 313532

The BRE Planning guidance for the development of large-scale ground mounted solar PV panels' sets out
guidance relating to different planning application considerations. In relation to Glint and Glare, the guidance
states:

“Glint may be produced as a direct reflection of the sun in the surface of the solar PV panel. It may be the
source of the visual issues regarding viewer distraction. Glare is a continuous source of brightness,
relative to diffused lighting. This is not a direct reflection of the sun, but rather a reflection of the bright sky
around the sun. Glare is significantly less intense than glint.

Solar PV panels are designed to absorb, not reflect, irradiation. However the sensitivities associated with
glint and glare, and the landscape/ visual impact and the potential impact on aircraft safety, should be a
consideration. In some instances it may be necessary to seek a glint and glare assessment as part of a
planning application. This may be particularly important if ‘tracking’ panels are proposed as these may
cause differential diurnal and/or seasonal impacts.

The potential for solar PV panels, frames and supports to have a combined reflective quality should be
assessed. This assessment needs to consider the likely reflective capacity of all of the materials used in
the construction of the solar PV farm.”

3.5 UK Highway Code

The UK Highway Code states that a road user should be aware of particular hazards such as glare from the sun
and should adjust their driving style appropriately. Solar PV panels reflect sunlight producing solar glare under
specific conditions, which may pose hazard towards road users.

3.6 Network Rail Guidance

Rail Industry Standard (RIS) RIS-0737-CCS on ‘Signal Sighting Assessment Requirements’ highlights that:

“a planned change external to the railway could affect signal sighting, for example changes that affect
the built environment (for example, a new structure causing obscuration, a solar farm causing
reflection).”

It should be noted that Network Rail guidance does not provide a specific glare assessment methodology for rail
receptors, beyond the above information.
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4. Methodology

4.1 Glare Assessment Model

The Glint and Glare evaluation will be undertaken using ForgeSolar software. ForgeSolar succeeds the Solar
Glare Hazard Analysis Tool (SGHAT), whose use was required by the FAA to demonstrate compliance with the
standards for measuring ocular impact for any proposed solar energy systems at airports. ForgeSolar is the
software specialist for modelling glare impacts and the software is used extensively across the UK for assessing
impacts toward airports, transportation and residential dwellings.

4.2 Receptor Identification

In general, light-sensitive receptors with view of a solar PV development have potential to experience solar
reflection. While no technical distance limits/thresholds are reported within which solar reflections are possible
for such receptors, the potential or significance of a reflection decreases with distance due to an observer’s
decreasing field of vision capability with increasing distance, as well as possible obstructions such as shielding
caused by terrain and vegetation. For the purpose of this assessment, the following good practice considerations
will be applied, incorporating relevant guidance as laid out in Section 3.0.

Table 4.1: Receptor Identification Criterium

There is not a defined screening distance for consideration of the potential glare impact
of rooftop solar panels on residential dwellings. For residential dwellings very close to a
proposed rooftop solar development, there will be instances where the resident does
not have geometric line of sight of the proposed roof. In addition, there may be
obstructions to the line of sight such as other buildings or vegetation screening.

Line of sight for this assessment is reviewed using Google Satellite Images and Google
Street View. Where there is potential line of sight, glare modelling is undertaken.
Professional judgement is used to determine a representative number of dwelling points
to be modelled.

Dwellings

Industry guidance recommends glare modelling for ground floor residential receptors
because it is typically the most occupied part of the dwelling during daylight hours. A
height of 1.8 m above ground level will be considered to account for observer’s eye
level on ground floor (main habitable rooms are generally on the ground floor), unless
otherwise stated.

Major national, national and regional roads are predicted to have higher level of traffic
compared to local roads and have higher sensitivity. Therefore, these roads that are
within 1 km from the solar PV development boundary with a visual line of sight to the
panels will be considered for the technical modelling.

Road Users An additional height of 1.5 m above ground level will be considered to represent the

typical road user viewing height.

A driver field-of-view (FOV) of 100° will be applied (50° either side of direction of travel).
Glare that appears beyond this FOV is mitigated.
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Railways in the immediate surrounding area to around 100 m from the solar PV
development boundary with a visual line of sight to the panels will be considered.
Length of railway line will be assessed via individual static receptor locations no more
than 200 m apart up to 500 m from the Proposed Development boundaries.

An additional height of 2.75 m above ground level will be considered to represent typical
train driver viewing height.

Railways

A train driver field-of-view (FOV) of 60° will be applied (30° either side of direction of
travel). Glare that appears beyond this FOV is mitigated.

Where signals are located immediately adjacent to or above a railway line, their lens is
in line of sight of the Proposed Development, and are used to direct trains on the lines,
these will also be assessed as individual static receptors.

4.3 Magnitude of Impact
4.3.1 Ocular Impact

Ocularimpact significance depends on the line of sight between the reflector (solar PV panels) and the receptor,
the location of the receptor relative to the reflector and thus the solar reflection, the time of the day, they path
between the Sun and the reflective surface, and the reflection exposure period (e.g. momentary exposure is less
significant that prolonged exposure).

As such, ocular impact 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 ( ), and potential for permanent eye
damage (red). These categories are illustrated in the Ocular Hazard plot'® shown in Figure 4.1 (NOTE: this is a
universal Ocular Hazard plot and does not represent potential glare conditions that may be experienced at the
Proposed Development.).

The subtended source angle represents the size of glare observed by receptor, while the retinal irradiance is the
quantity of energy impacting the retina of the observer. As it can be seen from Figure 4.1, wide subtended source
angles can cause retinal irritation/damage even at low retinal irradiance.

8 Sliney, D.H. and B.C. Freasier, 1973, Evaluation of Optical Radiation Hazards, Applied Optics, 12(1), p. 1-24.
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Figure 4.1: Ocular Hazard Plot
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4.3.2 Glint & Glare Impact Significance
4.3.2.1 Dwellings

Table 4.2: Dwellings Impact Significance Guidance

Solar reflection is not geometrically possible or will not be visible from the assessed

No Impact
P receptor.

Predicted glare of any intensity (green or yellow) occurs for less than 60 minutes per
day and for less than three months per year.

Predicted glare of any intensity (green or yellow) occurs for longer than 60 minutes
and for more than 3 months per year. However, application of professional
judgement renders the residual potential glare to be not significant.

Low

Mitigation is not required.

Predicted glare of any intensity (green or yellow) occurs for longer than 60 minutes
or for more than 3 months peryear. Application of professional judgement does not
sufficiently decrease the significance of the potential glare.

Moderate Predicted glare of any intensity (green or yellow) occurs for longer than 60 minutes
and for more than 3 months per year. Application of professional judgement does
not sufficiently decrease the significance of the potential glare.

Mitigation may be required at planner’s discretion.

Predicted glare of any intensity (green or yellow) occurs for longer than 60 minutes
per day and for more than 3 months of the year. Application of professional
judgement does not sufficiently decrease the significance of the potential glare.
Mitigation will be required if the proposed development is to proceed.
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4.3.2.2 Road Users

Table 4.3: Road User Impact Significance Guidance

While there is no specific guidance on glint and glare impact significance evaluation
or limits, the following approach will be adapted in line with best available practice
guidance/recommendations:

.No. <?r Solar reflection is not geometrically possible or will not be visible
Insignificant

from the assessed receptor.

Impact
Potential glare of any intensity (yellow or green) predicted
towards a local road.
Potential glare of any intensity (e.g. yellow or green) predicted
towards a major national, national or regionalroad, and does not
originate in front of driver (e.g. not in centre of FOV).

Low

Potential glare of any intensity (e.g. yellow or green) predicted
towards a major national, national or regional road and
originates in front of driver (e.g. in centre of FOV). However,
application of professional judgement renders the residual
potential glare to be not significant.

Mitigation is not considered necessary.

Potential glare of any intensity (e.g. yellow or green) predicted
towards a major national, national or regional road and
originates in front of driver (e.g. notin centre of FOV). Application
Moderate of professional judgement does not sufficiently decrease the
significance of the potential glare.

Road Users

Mitigation may be required at regulator’s discretion.

Potential glare of any intensity (e.g. yellow or green) predicted
towards a major national, national or regional road, and
originates in front of driver (e.g. in centre of FOV). Application of
professional judgement does not sufficiently decrease the
significance of the potential glare.

Mitigation recommended if the Proposed Development is to
proceed.

Based on industry guidance, it is recommended that any predicted solar reflection
is assessed pragmatically. Therefore, professional judgement will be applied and
the following factors will also be considered when determining whether a solar
reflection is significant:
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1. The relative position and visibility of the reflecting panels relative to road
vehicle drivers and whether the glare is within the field of view of drivers;

2. Additional screening and obstructions to the line of sight;

3. The separation distance between the reflecting panels and the vehicle
driver;

4. The extent to which impacts coincide with effects of direct sunlight;

5. The length of road affected;

6. The intensity of the solar reflection.

4.3.2.3 Railways

Table 4.4: Railway Impact Significance Guidance

While there is no specific guidance on glint and glare impact significance evaluation or
limits, the following approach will be adapted in line with best available practice
guidance/recommendations:

.No'c?r Solarreflection is notgeometrically possible or will not be visible
Insignificant

from the assessed receptor.

Impact
Glare predicted which does not originate in front of the train
driver (30° field of view either side of the direction of travel).
Glare originates in front of the train driver (30° field of view either

Low side of the direction of travel). However, application of

professional judgement renders the residual potential glare to
be not significant.

Mitigation is not considered necessary.

Glare originates in front of the train driver (30° field of view either
side of the direction of travel). Application of professional
Moderate judgement does not sufficiently decrease the significance of the
potential glare.

Train Drivers

Mitigation not required but could be considered necessary.
Glare originates in front of the train driver (30° field of view either
side of the direction of travel). Application of professional
judgement does not sufficiently decrease the significance of the
potential glare.

Mitigation required if the Proposed Development is to proceed.

Based on industry guidance, it is recommended that any predicted solar reflection is
assessed pragmatically. Therefore, professional judgement will be applied and the
following factors will also be considered when determining whether a solar reflection is
significant:
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1. The relative position and visibility of the reflecting panels relative to train drivers
and whether the glare is within the field of view of drivers;
The separation distance between the reflecting panels and the train driver;
The extent to which impacts coincide with effects of direct sunlight;
Presence of other infrastructure (e.g. signals, crossings).
The length of railway line affected;
The intensity of the solar reflection.

oo s N

4.4 Time Zone / Datum

The UK uses British Summer Time (BST, UTC +01:00) in the summer and Greenwich Mean Time (GMT, UTC +0) in
the winter. For the purpose of this report all time references are in GMT. All locations are given in Eastings and
Northings using the UK National Grid Reference system, unless otherwise specified.

4.5 Assumptions, Limitations & Fixed Model Variables

Provided in Appendix A is a list of assumptions, limitations and fixed variables of the model and assessment
methodology.

4.6 Elevation Data

Elevation data for the modelled arrays and road and residential receptors were obtained using Defra Survey'
LiDAR data database. Digital Terrain Model data was downloaded from the most recent survey. ForgeSolar
employs an interactive Google map such that latitude, longitude, and ground elevation of PV geometry and
receptors are automatically queried from Google, providing necessary information for sun position and vector
calculations.

7 https://environment.data.gov.uk/survey
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5. Receptor Screening & Model Considerations

5.1 Residential Dwellings

While no technical distance limits/thresholds are reported within which solar reflections are possible for such
receptors, the potential for significance of a reflection decreases with distance due to an observer’s decreasing
field of vision capability with increasing distance, as well as possible obstructions such as shielding caused by
terrain and vegetation. Industry guidance advises that dwelling receptors at up to 1 km from solar panels may be
considered in terms of potential glare impact.

A number of residential dwellings exist within 1 km of the Scheme boundaries. Only the receptor points closest
to the Scheme with a potential line of sight towards the PV panels were considered, as other dwellings are
expected to be screened by these receptors, as well as vegetation and/or other infrastructure found in between
them. The high-level review was undertaken using mapping and aerial photography.

The residential dwellings will be modelled at an additional height of 1.8m above ground level as this is considered
to represent typical viewing height on ground floor, which is typically occupied during daylight hours.

In total, 49 residential dwellings have been identified within this area. These receptors have been modelled as
observation points (R1, R2,...). Receptor points closest to the Scheme with a potential line of sight towards the
PV panels can be seen below in Figure 5.1 to Figure 5.3. It is noted that receptors 1-4 will also take into
consideration cumulative effects from Site F. The list of dwelling receptors is presented in Appendix B.

Figure 5.1: Nearby Residential Dwellings Green Hill G
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Figure 5.2: Modelled Residential Dwellings Green Hill G
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Figure 5.3: Modelled Residential Dwellings Green Hill G
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5.2 Road Infrastructure

In accordance with industry guidance, road receptors within 1km of the site boundary of the Scheme may be
considered.

Major National, National and Regional roads are predicted to have higher level of traffic compared to local roads
and have higher sensitivity. Therefore, these roads that are within 1 km from the solar PV development boundary
with a visual line of sight to the panels will be considered for the technical modelling.

In accordance with industry guidance, technical modelling is not recommended for local roads, where traffic
densities are likely to be relatively low. Any solar reflections from the Scheme that are experienced by aroad user
along a local road would be considered 'Low / Minor' impact magnitude.

Based on a high-level review, there is a potential line of sight to the panels from A509 and A428 users such that
glare modelling should be undertaken, as shown below in Figure 5.4.

In line with guidance, a field-of-view (FOV) of 100° has been applied (50° view angle to left and right). According
to research, glare outside this FOV is mitigated. Furthermore, as a worst-case approach, modelled observation
points (which do not include the field of view of the drivers) have been included along the road length at 100m
intervals. These receptors have been modelled as Observation Points (OPs). Each modelled observation point
has been modelled at an additional 1.5m above ground level to represent the eye level of a standard height road
user. The list of road receptors is presented in Appendix C.

Figure 5.4: Modelled Road Infrastructure Green Hill G
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Figure 5.5: Modelled Road Observation Points
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5.3 Rail Infrastructure

Based on industry guidance, rail operators may raise an objection to solar developments that are within 500m of
their infrastructure due to safety implications caused by glare on train drivers, level crossings and railway light
signals. A high-levelreceptor review indicates no railway infrastructure within this screening distance. Therefore,
no rail receptors will be considered within the modelling assessment.
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6. Modelled Results and Interpretation

6.1 Residential Results

6.1.1 Fixed Panel Results

T

R1-R4 No glare is predicted towards R1-R4
Glare is predicted from PV1 from Green Hill G.

Glare is predicted from PV1 Green Hill G from mid-March to late September between
R5 05:30-07:00 for a maximum of 20 minutes per day.
As such, glare is predicted for less than 60 minutes per day but for more than three
months of the year. Professional judgement and a review of additional considerations
has been undertaken in Section 6.1.3.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

R6-R10 are located outside the 1km screening distance of PV1 Green Hill G. As such, a
maximum impact magnitude of ‘low impact’ is assigned to glare predicted from PV1
Green Hill G.

R6-R10 . . . .
Glare is predicted from PV2 and PV3 Green Hill G from late March to mid-September
between 05:00-06:30 for a maximum of 20 minutes per day.

As such, glare is predicted for less than 60 minutes per day but for more than three
months of the year. Professional judgement and a review of additional considerations
has been undertaken in Section 6.1.3.

Glare is predicted from PV3 from Green Hill G.

Glare is predicted from PV3 Green Hill G from late March to mid-September between

R11-R14 05:00-06:30 for a maximum of 35 minutes per day.

As such, glare is predicted for less than 60 minutes per day but for more than three
months of the year. Professional judgement and a review of additional considerations
has been undertaken in Section 6.1.3.

Glare is predicted from PV3 from Green Hill G.
Glare is predicted from PV3 Green Hill G from early April to early September between
R15-R16 05:00-06:30 for a maximum of 25 minutes per day.

As such, glare is predicted for less than 60 minutes per day but for more than three
months of the year. Professional judgement and a review of additional considerations
has been undertaken in Section 6.1.3.

R17-R37 No glare is predicted towards R17-R37
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T

Glare is predicted from PV3 from Green Hill G.

Glare is predicted from PV3 Green Hill G from late May to mid-July between 18:00-19:00
for a maximum of 20 minutes per day.

R38
Based on industry guidance, glare predicted for less than 60 minutes per day and for less
than 3 months of the year may be classified as ‘low impact’, and no further mitigation is
recommended.
Glare is predicted from PV3 from Green Hill G.
Glare is predicted from PV3 Green Hill G from mid-May to late July between 18:00-19:00
R39-R40 for a maximum of 20 minutes per day.
Based on industry guidance, glare predicted for less than 60 minutes per day and for less
than 3 months of the year may be classified as ‘low impact’, and no further mitigation is
recommended.
Glare is predicted from PV3 from Green Hill G.
Glare is predicted from PV3 Green Hill G from early May to early August between 18:00-
R4 19:00 for a maximum of 20 minutes per day.
As such, glare is predicted for less than 60 minutes per day but for more than three
months of the year. Professional judgement and a review of additional considerations
has been undertaken in Section 6.1.3.
Glare is predicted from PV3 from Green Hill G.
Glare is predicted from PV3 Green Hill G from late April to mid-August between 18:00-
R4D 19:00 for a maximum of 20 minutes per day.
As such, glare is predicted for less than 60 minutes per day but for more than three
months of the year. Professional judgement and a review of additional considerations
has been undertaken in Section 6.1.3.
Glare is predicted from PV3 from Green Hill G.
Glare is predicted from PV3 Green Hill G from late April to late August between 18:00-
R43 19:00 for a maximum of 20 minutes per day.
As such, glare is predicted for less than 60 minutes per day but for more than three
months of the year. Professional judgement and a review of additional considerations
has been undertaken in Section 6.1.3.
Glare is predicted from PV3 from Green Hill G.
R44 Glare is predicted from PV3 Green Hill G from early April to late August between 18:00-

19:00 for a maximum of 20 minutes per day.
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T

As such, glare is predicted for less than 60 minutes per day but for more than three
months of the year. Professional judgement and a review of additional considerations
has been undertaken in Section 6.1.3.

Glare is predicted from PV3 from Green Hill G.

Glare is predicted from PV3 Green Hill G from early April to early September between

R45 18:00-19:00 for a maximum of 20 minutes per day.

As such, glare is predicted for less than 60 minutes per day but for more than three
months of the year. Professional judgement and a review of additional considerations
has been undertaken in Section 6.1.3.

Glare is predicted from PV2 and PV3 from Green Hill G.

Glare is predicted from PV2 and PV3 Green Hill G from late March to mid-September

R46-R48 between 17:30-19:00 for a maximum of 25 minutes per day.

As such, glare is predicted for less than 60 minutes per day but for more than three
months of the year. Professional judgement and a review of additional considerations
has been undertaken in Section 6.1.3.

Glare is predicted from PV2 and PV3 from Green Hill G.

R49 is located outside the 1km screening distance of PV2 Green Hill G. As such, a
maximum impact magnitude of ‘low impact’ is assigned to glare predicted from PV2
Green Hill G.

RA49 Glare is predicted from PV3 Green Hill G from late March to mid-September between

17:30-19:00 for a maximum of 25 minutes per day.

As such, glare is predicted for less than 60 minutes per day but for more than three
months of the year. Professional judgement and a review of additional considerations
has been undertaken in Section 6.1.3.

Detailed results can be provided upon request.

With reference to impact significance guidance (Section 4.3.2.1), a ‘no impact’ significance may be classified
where glare will not be visible from the assessed receptor. As such, no impacts are predicted to occur at R1-R4,
and R17-R37.

With reference to impact significance guidance (Section 4.3.2.1), a ‘low impact’ may be classified where glare of
any intensity occurs for less than 60 minutes per day and for less than 3 months per year. As such, low impacts
are predicted to occur at R38-R40.

With reference to impact significance guidance (Section 4.3.2.1), a ‘moderate impact’ may be classified where
unmitigated glare of any intensity occurs for longer than 60 minutes per day, or for more than 3 months of the
year. Residential dwellings R5-R16 and R41-R49 are predicted to receive glare for less than 60 minutes daily,
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however the incidence of glare is predicted to exceed 3 months. Based on industry guidance, professional
judgement is applied and further review of factors not included within the model are considered in Section 6.1.3.

6.1.2 Tracking Panel Results

T

R1-R3 No glare is predicted towards R1-R3
Glare is predicted from PV2 from Green Hill G.

R4 R4 is located outside the 1km screening distance of PV2 of Green Hill G. As such, a
maximum impact magnitude of ‘low impact’ is assigned to glare predicted from PV2 of
Green Hill G.

Glare is predicted from PV1 and PV2 from Green Hill G.

Glare is predicted from PV1 and PV2 from Green Hill G from late February to early March
and late July to early February between 04:30-09:00 for a maximum of 35 minutes per
R5 day.

As such, glare is predicted for less than 60 minutes per day but for more than three
months of the year. Professional judgement and a review of additional considerations
has been undertaken in Section 6.1.3.

Glare is predicted from PV1 and PV2 from Green Hill G.

R6-R7 are located outside the 1km screening distance of PV1 of Green Hill G. As such, a
maximum impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 of

Green Hill G.
R6-R7 . . . .

Glare is predicted from PV2 Green Hill G in late January and from late October to early
November between 07:00-08:30 for a maximum of 10 minutes per day.
Based on industry guidance, glare predicted for less than 60 minutes per day and for less
than 3 months of the year may be classified as ‘low impact’, and no further mitigation is
recommended.
Glare is predicted from PV1 from Green Hill G.

R8-R10 R8-R10 are located outside the 1km screening distance of PV1 of Green Hill G. As such,
a maximum impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 of
Green Hill G.

R11 No glare is predicted towards R11

Glare is predicted from PV1 from Green Hill G.

R12-R15 R12-R15 are located outside the 1km screening distance of PV1 of Green Hill G. As such,
a maximum impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 of
Green Hill G.

R16-R38 No glare is predicted towards R16-R38
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T

Glare is predicted from PV2 from Green Hill G.

R39 R39 is located outside the 1km screening distance of PV2 of Green Hill G. As such, a
maximum impact magnitude of ‘low impact’ is assigned to glare predicted from PV2 of
Green Hill G.

R40 No glare is predicted towards R40

Glare is predicted from PV2 from Green Hill G.

R41-R45 R41-R45 are located outside the 1km screening distance of PV2 of Green Hill G. As such,
a maximum impact magnitude of ‘low impact’ is assigned to glare predicted from PV2 of
Green Hill G.

Glare is predicted from PV2 from Green Hill G.

Glareis predicted from PV2 Green Hill G in mid-July between 19:30-20:30 for a maximum
of 20 minutes per day.

R46-R48

Based on industry guidance, glare predicted for less than 60 minutes per day and for less
than 3 months of the year may be classified as ‘low impact’, and no further mitigation is
recommended.
Glare is predicted from PV2 from Green Hill G.

R49 R49 is located outside the 1km screening distance of PV2 of Green Hill G. As such, a
maximum impact magnitude of ‘low impact’ is assigned to glare predicted from PV2 of
Green Hill G.

Detailed results can be provided upon request.

With reference to impact significance guidance (Section 4.3.2.1), a ‘no impact’ significance may be classified
where glare will not be visible from the assessed receptor. As such, no impacts are predicted to occur at R1-R3,
R11, R16-R38 and R40.

With reference to impact significance guidance (Section 4.3.2.1), a ‘low impact’ may be classified where glare of
any intensity occurs for less than 60 minutes per day and for less than 3 months per year. As such, low impacts
are predicted to occur at R4, R6-R10, R12-R15, R39 and R41-R49.

With reference to impact significance guidance (Section 4.3.2.1), a ‘moderate impact’ may be classified where
unmitigated glare of any intensity occurs for longer than 60 minutes per day, or for more than 3 months of the
year. Residential dwelling R5 is predicted to receive glare for less than 60 minutes daily, however the incidence
of glare is predicted to exceed 3 months. Based on industry guidance, professional judgement is applied and
further review of factors not included within the model are considered in Section 6.1.3.
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6.1.3 Results Discussion
Additional factors have been considered to determine the residual impact significance at receptors R5-R16 and
R41-R49. These include:

e Additional screening/obstructions; and

e The extent to which cloud cover and glare impacts coincide.

6.1.3.1 Additional Screening/Obstructions

R5

Line of sight is obstructed between R5 and Green Hill G PV1 by intervening vegetation and farm buildings to the
east of R5.

Furthermore, due to model limitations intervening arrays are not considered as obstructions to glare. R5 is only
considered to have a potential direct line of sight to PV2 Green Hill G and the northernmost section of PV1 Green
Hill G. Any glare from the majority of PV1 is likely to be screened by PV2.

Figure 6.1: Line of Sight from R5 and Green Hill G PV1
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Line of sight is obstructed between R6 and Green Hill G by intervening dense vegetation to the east of R6. As
such, a maximum impact of ‘low impact’ may be classified towards R6 from Green Hill G.
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Line of sight is obstructed between R7 and Green Hill G by intervening dense vegetation to the east of R7. As
such, a maximum impact of ‘low impact’ may be classified towards R7 from Green Hill G.

Figure 6.3: Line of sight from R7 towards Green Hill G
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Line of sight is obstructed between R8 and Green Hill G by intervening dense vegetation aligning the A428. As
such, a maximum impact of ‘low impact’ may be classified towards R8 from Green Hill G.
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Figure 6.4: Line of Sight from R8 towards Green Hill G
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R9-R10

Line of sight is obstructed between R9-R10 and Green Hill G by intervening vegetation to the south-west of
Warrington Toll Bar Roundabout. As such, a maximum impact magnitude of ‘low impact’ may be classified
towards R9-R10.

Figure 6.5: Line of Sight towards R9 and R10 from Green Hill G

SR

R N == il o — e o s
0y A 4
»
Stringing 2000 o \ 2 i
ra 5 :
L4 Googles

© Google Street View

R11-R16

Line of sight is obstructed between R11-R16 and Green Hill G by intervening dense vegetation aligning the
A428. As such, a maximum impact of ‘low impact’ may be classified towards R11-R16 from Green Hill G.

24/04/2025 Page 31 Issue 01



Appendix 15.5: Green Hill Solar Farm - Green Hill G Ground-Based Receptor Results 313532

Figure 6.6: Line of Sight between R11
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R46-R47

Line of sight is obstructed between R46-R47 and Green Hill G by intervening vegetation and infrastructure. As
such, a maximum impact magnitude of ‘low impact’ may be classified towards R46-R47.

Figure 6.7: Dense vegetation between R46-R47 and Green Hill G
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Figure 6.8: Line of sight from Green Hill G towards R46-R47
5 LT N g on

Viewpoint 52

© Lanpro

R48-R49

Line of sight is obstructed between R48-R49 and Green Hill G by intervening vegetation aligning Castle Road. As
such, a maximum impact magnitude of ‘low impact’ may be classified towards R48-R49.

Figure 6.9: Dense vegetation between R48-R49 and Green Hill G
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© Google Street View

6.1.3.2 Cloud Cover

As the worst-case approach, the model assumes clear sky conditions all year round. In the affected months
(year-round) cloudier conditions (overcast and mostly cloudy) exist in Warrington (closest weather data
available) for 43-75% of the time, as shown below in Figure 6.10.
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Figure 6.10: Cloud Cover at Warrington
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Considering the cloud cover that is likely to occur in the area, the modelled glare from the Scheme is likely to
occur 43% less of often than predicted as a minimum.

6.1.4 Residual Impact

Residual Impact

Fixed Panels Tracking Panels
R1 No Impact No Impact
R2 No Impact No Impact
R3 No Impact No Impact
R4 T e Low Impact (u'pon applying professional
judgement)
R5 Low Impact (u.pon applying professional el
judgement)
R6 Low Impact (u.pon applying professional el
judgement)
R7 Low Impact (u'pon applying professional el
judgement)
R8 Low Impact (u'pon applying professional el
judgement)
R9 Low Impact (upon applying professional el

judgement)
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Residual Impact

Fixed Panels Tracking Panels

Receptor

R10 Low Impact (u.pon applying professional el
judgement)

R11 Low Impact (u’pon applying professional e e
judgement)

R12 Low Impact (u’pon applying professional e
judgement)

R13 Low Impact (u.pon applying professional el
judgement)

R14 Low Impact (u.pon applying professional el
judgement)

R15 Low Impact (u’pon applying professional g e
judgement)

R16 Low Impact (ujzc;r;s:qp;lzil;g professional e e

R17 No Impact No Impact

R18 No Impact No Impact

R19 No Impact No Impact

R20 No Impact No Impact

R21 No Impact No Impact

R22 No Impact No Impact

R23 No Impact No Impact

R24 No Impact No Impact

R25 No Impact No Impact

R26 No Impact No Impact

R27 No Impact No Impact

R28 No Impact No Impact

R29 No Impact No Impact

R30 No Impact No Impact

R31 No Impact No Impact

R32 No Impact No Impact

R33 No Impact No Impact

R34 No Impact No Impact

R35 No Impact No Impact

R36 No Impact No Impact

e
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Residual Impact

feceptor | Resiuallmpact |
Fixed Panels Tracking Panels

R37 No Impact No Impact

R38 Low Impact No Impact

R39 Low Impact Low Impact

R40 Low Impact No Impact

R4 Low Impact (u.pon applying professional el
judgement)

RA2 Low Impact (u.pon applying professional el
judgement)

R43 Low Impact (u’pon applying professional e
judgement)

RA4 Low Impact (u.pon applying professional el
judgement)

R45 Low Impact (u.pon applying professional el
judgement)

R46 Low Impact (u’pon applying professional e
judgement)

R47 Low Impact (u’pon applying professional aliTee:
judgement)

R4S Low Impact (u.pon applying professional el
judgement)

R49 Low Impact (upon applying professional el

judgement)

6.2 Road Infrastructure (A428)

6.2.1 Fixed Panel Results

The below results show the area of the modelled PV arrays that is predicted glare compared to the 50° field of
view of road users travelling at the corresponding observation points.

™

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.
OP1 is located outside the 1km screening distance of PV1 and PV2 from Green Hill G. As
such, a maximum impact magnitude of ‘low impact’ is assigned to glare predicted from PV1

OP1 and PV2 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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T

OP2

OP3

24/04/2025

PVa3: 50° FOV:

Sampled Annual Glare Reflections on PY Footprint
250

500 \
750

R R e gl D R R
East(m)
Lo potenlial lor lemparary olter-imags
Puotental for emporary after-mage
- rvay Feotprint

Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

OP2 is located outside the 1km screening distance of PV1 and PV2 from Green Hill G. As
such, a maximum impact magnitude of ‘low impact’ is assigned to glare predicted from PV1
and PV2 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

PV3: 50° FOV:

Sampled Annual Glare Reflections on PV Footprint
250

500 k
750

R g gl P P

East (m)

Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

OP3 is located outside the 1km screening distance of PV1 and PV2 from Green Hill G. As
such, a maximum impact magnitude of ‘low impact’ is assigned to glare predicted from PV1
and PV2 from Green Hill G.
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T

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

PV3: 50° FOV:

Sampled Annual Glare Reflections on PV Footprint
2504

North (m)
8

&0 a0 40 O g R P
East (m)

As such, glare is predicted within the 50° field of view. Professional judgementand a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

OP4 is located outside the 1km screening distance of PV1 Green Hill G. As such, a maximum
impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

PV2: PV3:

O P 4 Sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PY Footprint
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T

50° FOV:

OP5

24/04/2025

As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

OP5 s located outside the 1km screening distance of PV1 Green Hill G. As such, a maximum
impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PV Footprint
P 250
200 500
- S\
. eou — -1000
= . E
. —— £ 20
é. e g -1300
-1200
-17%0
1400
2000
-1600
L .
AP ° o0 GP P g Ot el P gt
East {m) East {m)
- Low petertial for temparary afterimage W Low petentiol for temporary after imags
PorBTAl Tof emparary AMer-image Patential for temporary aftermage
Py arry Footprint - Arvay Feorprint
o .
50° FOV:
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T

OP6

OP7

24/04/2025

As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

OP6is located outside the 1km screening distance of PV1 Green Hill G. As such, a maximum
impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

PV2: PV3:

Sampled Annual Glare Reflections on PY Footprint Sampled Annual Glare Reflections on PV Footprint
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East {m) East (m)
= Low petermial for temparay atter mage W Lo pokential for temparary after-image
Forntial for temporary aftseimage

s Putential far temporary afterimage
=y ey Fotprin: Py sy Feorprint

50° FOV:

As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

OP7 is located outside the 1km screening distance of PV1 Green Hill G. As such, a maximum
impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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T

OP8

24/04/2025
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50° FOV:

As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

OP8is located outside the 1km screening distance of PV1 Green Hill G. As such, a maximum
impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

Sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PV Foatprint
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Page 41 Issue 01



Appendix 15.5: Green Hill Solar Farm - Green Hill G Ground-Based Receptor Results 313532

T

50° FOV:

OP9

24/04/2025

As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

OP9is located outside the 1km screening distance of PV1 Green Hill G. As such, a maximum
impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

Sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PV Footprint
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T

As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

PV1: PVv2:
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As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

OP11 The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

PV1: PV2:
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As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.
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Glare is predicted from PV1, PV2 and PV3 from Green Hill G.
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OP15

24/04/2025

The area of the modelled PV array that is predicted glare, and the 50° field of view at the

corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the

corresponding observation points is shown below.
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PV3: 50° FOV:
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As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV2 and PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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T

50° FOV:

As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV2 and PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. Professional judgement and a review
of additional considerations has been undertaken in Section 6.2.3.
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Glare is predicted from PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

PV3: 50° FOV:
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As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. Professional judgement and a review
of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. Professional judgement and a
review of additional considerations has been undertaken in Section 6.2.3.

OP25 No glare predicted towards OP25 - OP35.

Detailed results can be provided upon request.

With reference to impact significance guidance (Section 4.3.2.1), a ‘no impact’ significance may be classified
where glare will not be visible from the assessed receptor. As such, no impacts are predicted to occur at OP25 -
OP35.

With reference to impact significance guidance (Section 4.3.2.1), a ‘low impact’ may be classified where glare is
predicted outside the 50° FOV of road users or at a distance of >1km. As such, low impacts are predicted to occur
at OP1 and OP2.

With reference to impact significance guidance (Section 4.3.2.1), a ‘moderate impact’ may be classified where
unmitigated glare is predicted inside the 50° FOV of road users. As such, moderate impacts are predicted to
occur at OP3 — OP24. Based on industry guidance, professional judgement is applied and further review of
factors not included within the model are considered in Section 6.2.3.

6.2.2 Tracking Panel Results

The below results show the area of the modelled PV arrays that is predicted glare compared to the 50° field of
view of road users travelling at the corresponding observation points.

Recopor | g

Glare is predicted from PV1 and PV2 from Green Hill G.

OP1 OP1 is located outside the 1km screening distance of PV1 and PV2 from Green Hill G. As
such, a maximum impact magnitude of ‘low impact’ is assigned to glare predicted from PV1
and PV2 from Green Hill G.

OP?2 Glare is predicted from PV1 Green Hill G.

24/04/2025 Page 52 Issue 01



Appendix 15.5: Green Hill Solar Farm - Green Hill G Ground-Based Receptor Results 313532

T

OP3

OP4

OP5
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OP2is located outside the 1Tkm screening distance of PV1 Green Hill G. As such, a maximum
impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 Green Hill G.

Glare is predicted from PV1 and PV2 from Green Hill G.
OPS3 is located outside the 1km screening distance of PV1 and PV2 from Green Hill G. As

such, a maximum impact magnitude of ‘low impact’ is assigned to glare predicted from
PV1 and PV2 from Green Hill G.

Glare is predicted from PV1 and PV2 from Green Hill G.

OP4 is located outside the 1km screening distance of PV1 Green Hill G. As such, a maximum
impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1 and PV2 from Green Hill G.

OP5is located outside the 1km screening distance of PV1 Green Hill G. As such, a maximum
impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1 and PV2 from Green Hill G.

OP6is located outside the 1km screening distance of PV1 Green Hill G. As such, a maximum
impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1 and PV2 from Green Hill G.

OP7is located outside the 1km screening distance of PV1 Green Hill G. As such, a maximum
impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 Green Hill G.
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The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

OP8is located outside the 1km screening distance of PV1 Green Hill G. As such, a maximum
impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 Green Hill G.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

OP9is located outside the 1km screening distance of PV1 Green Hill G. As such, a maximum
impact magnitude of ‘low impact’ is assigned to glare predicted from PV1 Green Hill G.

Glare is predicted from PV1 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1, PV2 and PV3 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1 from Green Hill G.
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The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1 from Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

Page 58 Issue 01



Appendix 15.5: Green Hill Solar Farm - Green Hill G Ground-Based Receptor Results 313532

T

PV1: | 50° FOV:

Sampled Annual Glare Reflections on PV Footprint
200

Marth {m})

1000 l

1200

P
East (m}

Py Array Faatprint

Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

OP18 No glare predicted towards OP18 - OP35.

Detailed results can be provided upon request.

With reference to impact significance guidance (Section 4.3.2.1), a ‘no impact’ significance may be classified
where glare will not be visible from the assessed receptor. As such, no impacts are predicted to occur at OP18 -
OP35.

With reference to impact significance guidance (Section 4.3.2.1), a ‘low impact’ may be classified where glare is
predicted outside the 50° FOV of road users or at a distance of >1km. As such, low impacts are predicted to occur
at OP1-0P17.

6.2.3 Results Discussion

Mitigating factors have been considered to determine the residual impact significance at receptors OP3 - OP24.
These include:

e Additional screening/obstructions;
e The extent to which impacts coincide with effects of direct sunlight; and
e The extent to which cloud cover and glare impacts coincide.

6.2.3.1 Additional Screening/Obstructions

OP3

Unmitigated glare is predicted inside the 50° FOV of road users from PV3. Dense vegetation aligning the A428 is
expected to obstruct line of sight between road users and the reflecting area of PV3. As such, a maximum impact
magnitude of ‘low impact’ may be classified.
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Figure 6.11: Line of Sight from OP3 towards PV3
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OP4

Unmitigated glare is predicted inside the 50° FOV of road users from PV2 and PV3. Dense vegetation aligning the
A428 is expected to obstruct line of sight between road users and the reflecting area of PV2 and PV3. As such, a
maximum impact magnitude of ‘low impact’ may be classified.
Figure 6.12: Line of Sight from OP4 towards PV2 and PV3

Search Google Maps Q €

© Google Street View

24/04/2025 Page 60 Issue 01



Appendix 15.5: Green Hill Solar Farm - Green Hill G Ground-Based Receptor Results 313532

OP5

Unmitigated glare is predicted inside the 50° FOV of road users from PV2 and PV3. Dense vegetation aligning the
A428 is expected to obstruct line of sight between road users and the reflecting area of PV2 and PV3. As such, a
maximum impact magnitude of ‘low impact’ may be classified.
Figure 6.13: Line of Sight from OP5 towards PV2 and PV3
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OP6

Unmitigated glare is predicted inside the 50° FOV of road users from PV2 and PV3. Dense vegetation aligning the
A428 is expected to obstruct line of sight between road users and the reflecting area of PV2 and PV3. As such, a
maximum impact magnitude of ‘low impact’ may be classified.
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Figure 6.14: Line of Sight from OP6 towards PV2 and PV3
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Unmitigated glare is predicted inside the 50° FOV of road users from PV2 and PV3. Dense vegetation aligning the
A428 is expected to obstruct line of sight between road users and the reflecting area of PV2 and PV3. As such, a
maximum impact magnitude of ‘low impact’ may be classified.

Flgure 6.15: Line of Slght from OP7 towards PV2 and PV3
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Unmitigated glare is predicted inside the 50° FOV of road users from PV2 and PV3. Dense vegetation aligning the
A428 is expected to obstruct line of sight between road users and the reflecting area of PV2 and PV3. As such, a
maximum impact magnitude of ‘low impact’ may be classified.
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Figure 6.16: Line of Sight from OP8 towards PV2 and PV3
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OP9

Unmitigated glare is predicted inside the 50° FOV of road users from PV2 and PV3. Dense vegetation aligning the
A428 is expected to obstruct line of sight between road users and the reflecting area of PV2 and PV3. As such, a
maximum impact magnitude of ‘low impact’ may be classified.

Figure 6.17: Line of Sight from OP9 towards PV2 and PV3
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It is expected that PV3 will obstruct line of sight between OP10 and PV2.
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OP11

Unmitigated glare is predicted inside the 50° FOV of road users from PV2 and PV3. Dense vegetation aligning the
A428 is expected to obstruct line of sight between road users and the reflecting area of PV2 and PV3. As such, a
maximum impact magnitude of ‘low impact’ may be classified.

Figure 6.18: Line of Sight from OP11 towards PV2 and PV3
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Unmitigated glare is predicted inside the 50° FOV of road users from PV2 and PV3. Dense vegetation aligning the
A428 is expected to obstruct line of sight between road users and the reflecting area of PV2 and PV3. As such, a
maximum impact magnitude of ‘low impact’ may be classified.
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Figure 6.19: Line of Sight from OP12 towards PV2 and PV3
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It is expected that PV3 will obstruct line of sight between OP13 and PV2.
OP14
It is expected that PV3 will obstruct line of sight between OP14 and PV2.
OP15
It is expected that PV3 will obstruct line of sight between OP15 and PV2.
OP16
It is expected that PV3 will obstruct line of sight between OP16 and PV2.
OP20

Unmitigated glare is predicted inside the 50° FOV of road users from PV3. Dense vegetation aligning the A428 is
expected to partially obstruct line of sight between road users and the reflecting area of PV3. As such, a
maximum impact magnitude of ‘low impact’ may be classified.
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Figure 6.20: Line of sight from OP19 towards PV3
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Unmitigated glare is predicted inside the 50° FOV of road users from PV3. Dense vegetation aligning the A428 is
expected to partially obstruct line of sight between road users and the reflecting area of PV3. As such, a
maximum impact magnitude of ‘low impact’ may be classified.

Figure 6.21: Line of sight from OP22 towards PV3
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OP23

Unmitigated glare is predicted inside the 50° FOV of road users from PV3. Dense vegetation aligning the A428 is
expected to partially obstruct line of sight between road users and the reflecting area of PV3. As such, a
maximum impact magnitude of ‘low impact’ may be classified.

Figure 6.22: Line of sight from OP23 towards PV3
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6.2.3.2 The extent to which impacts coincide with effects of direct sunlight

OP10

Glare is predicted from PV3 Green Hill G from early March to mid-September between 05:00-06:00 for a
maximum of 45 minutes per day.

Effects that coincide with direct sunlight appear less prominent than those that do not as the sun is a far more
significant source of light than reflecting panels. Areview of the predicted glare indicates that it will coincide with
sunrise, where the sun is lower in the sky. It is therefore considered that glare impact may be diminished as the
glare from the sun and reflective area are predicted to originate from the same point in space.

OP13

Glare is predicted from PV3 Green Hill G from early March to mid-September between 05:00-06:00 for a
maximum of 45 minutes per day.

Effects that coincide with direct sunlight appear less prominent than those that do not as the sun is a far more
significant source of light than reflecting panels. Areview of the predicted glare indicates that it will coincide with
sunrise, where the sun is lower in the sky. It is therefore considered that glare impact may be diminished as the
glare from the sun and reflective area are predicted to originate from the same point in space.
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OP14

Glare is predicted from PV3 Green Hill G from early March to mid-September between 05:00-06:00 for a
maximum of 45 minutes per day.

Effects that coincide with direct sunlight appear less prominent than those that do not as the sun is a far more
significant source of light than reflecting panels. Areview of the predicted glare indicates that it will coincide with
sunrise, where the sun is lower in the sky. It is therefore considered that glare impact may be diminished as the
glare from the sun and reflective area are predicted to originate from the same point in space.

OP15

Glare is predicted from PV3 Green Hill G from early March to mid-September between 05:00-06:00 for a
maximum of 45 minutes per day.

Effects that coincide with direct sunlight appear less prominent than those that do not as the sun is a far more
significant source of light than reflecting panels. Areview of the predicted glare indicates that it will coincide with
sunrise, where the sun is lower in the sky. It is therefore considered that glare impact may be diminished as the
glare from the sun and reflective area are predicted to originate from the same point in space.

OP16

Glare is predicted from PV3 Green Hill G from early March to mid-September between 05:00-06:00 for a
maximum of 45 minutes per day.

Effects that coincide with direct sunlight appear less prominent than those that do not as the sun is a far more
significant source of light than reflecting panels. Areview of the predicted glare indicates that it will coincide with
sunrise, where the sun is lower in the sky. It is therefore considered that glare impact may be diminished as the
glare from the sun and reflective area are predicted to originate from the same point in space.

OP17

Glare is predicted from PV3 Green Hill G from early March to mid-September between 05:00-06:00 for a
maximum of 45 minutes per day.

Effects that coincide with direct sunlight appear less prominent than those that do not as the sun is a far more
significant source of light than reflecting panels. Areview of the predicted glare indicates that it will coincide with
sunrise, where the sun is lower in the sky. It is therefore considered that glare impact may be diminished as the
glare from the sun and reflective area are predicted to originate from the same point in space.

OP18

Glare is predicted from PV3 Green Hill G from early March to mid-September between 05:00-06:00 for a
maximum of 45 minutes per day.

Effects that coincide with direct sunlight appear less prominent than those that do not as the sun is a far more
significant source of light than reflecting panels. A review of the predicted glare indicates that it will coincide with
sunrise, where the sun is lower in the sky. It is therefore considered that glare impact may be diminished as the
glare from the sun and reflective area are predicted to originate from the same point in space.
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OP19

Glare is predicted from PV3 Green Hill G from early March to mid-September between 05:00-06:00 for a
maximum of 45 minutes per day.

Effects that coincide with direct sunlight appear less prominent than those that do not as the sun is a far more
significant source of light than reflecting panels. Areview of the predicted glare indicates that it will coincide with
sunrise, where the sun is lower in the sky. It is therefore considered that glare impact may be diminished as the
glare from the sun and reflective area are predicted to originate from the same point in space.

OP21

Glare is predicted from PV3 Green Hill G from early March to mid-September between 05:00-06:00 for a
maximum of 45 minutes per day.

Effects that coincide with direct sunlight appear less prominent than those that do not as the sun is a far more
significant source of light than reflecting panels. Areview of the predicted glare indicates that it will coincide with
sunrise, where the sun is lower in the sky. It is therefore considered that glare impact may be diminished as the
glare from the sun and reflective area are predicted to originate from the same point in space.

OoP24

Glare is predicted from PV3 Green Hill G from early May to early September between 05:00-06:00 for a maximum
of 35 minutes per day.

Effects that coincide with direct sunlight appear less prominent than those that do not as the sun is a far more
significant source of light than reflecting panels. Areview of the predicted glare indicates that it will coincide with
sunrise, where the sun is lower in the sky. It is therefore considered that glare impact may be diminished as the
glare from the sun and reflective area are predicted to originate from the same point in space.

6.2.3.3 Cloud Cover

As the worst-case approach, the model assumes clear sky conditions all year round. In the affected months
(March to September) cloudier conditions (overcast and mostly cloudy) exist in Bozeat (closest weather data
available) for 43-65% of the time, as shown below in Figure 6.23.
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Figure 6.23: Cloud Cover in Bozeat
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Considering the cloud cover that is likely to occur in the area, the modelled glare from the Scheme is likely to
occur 43% less of often than predicted as a minimum.

6.2.4 Residual Impact
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Residual Impact

feceptor | Resiualmpact |
Fixed Panels Tracking Panels

OP10 Low Impact (upon applying professional Low Impact
judgement)
OP11 Low Impact (upon applying professional Low Impact
judgement)
OP12 Low Impact (upon applying professional Low Impact
judgement)
OP13 Low Impact (upon applying professional Low Impact
judgement)
OP14 Low Impact (upon applying professional Low Impact
judgement)
OP15 Low Impact (upon applying professional Low Impact
judgement)
OP16 Low Impact (upon applying professional Low Impact
judgement)
OP17 Low Impact (upon applying professional Low Impact
judgement)
oP18 Low Impact (upon applying professional Low Impact
judgement)
OP19 Low Impact (upon applying professional No Impact
judgement)
Low Impact (upon applying professional No Impact
OP20 .
judgement)
OP21 Low Impact (upon applying professional No Impact
judgement)
Low Impact (upon applying professional No Impact
OP22 .
judgement)
Low Impact (upon applying professional No Impact
OP23 .
judgement)
Low Impact (upon applying professional No Impact
OP24 .
judgement)
OP25 No Impact No Impact
OP26 No Impact No Impact
OP27 No Impact No Impact
OP28 No Impact No Impact
OP29 No Impact No Impact
OP30 No Impact No Impact
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6.3 Road Infrastructure (A509)
6.3.1 Fixed Panel Results

The below results show the area of the modelled PV arrays that is predicted glare compared to the 50° field of
view of road users at the corresponding observation points.

T

OP1-0P10 No glare predicted towards OP1-OP10
Glare is predicted from PV1 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

Green HillG PV1: 50° FOV (northbound): ]

Sampled Annual Glare Reflections on PV Footprint

04

E
OP11 E 600
A0 0 0 e (@ 50 o®
East (m)
Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.
Glare is predicted from PV1 Green Hill G.
OP12 The area of the modelled PV array that is predicted glare, and the 50° field of view at the

corresponding observation points is shown below.
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T

Green HillG PV1: 50° FOV (northbound):

Sampled Annual Glare Reflections on PV Footprint

04 -

-200 1

-400

-600 -

North (m)

-800

-1000 4

-1200 A

PR R R R P
East (m)

= Low potential for temporary after-image
Potential for temporary after-image
= PV Array Footprint

As such, glare is predicted within the 50° field of view. A review of mitigation considerations
has been undertaken in Section 6.2.3.

Glare is predicted from PV1 and PV2 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

Green Hill G PV1: Green Hill G PV2:
Sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PV Footprint
0
07 - 200 - =
200 — -400
. -b00 -
S -400 3
= = 8004
= =
£ 600 t
= = -1000 1
8007 1200 -
1000 - -1400 -
-1600 -
-1200 -
TR T T !
O P1 3 R TR o0 Q o0
East (m) East (m)
mmm Low potential for temporary afterimage B Low potential for temporary afterimage
Potential for temporary after-image Potential for temporary after-image
W PV Array Footprint W PV Array Footprint
o .
50° FOV:
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T

As such, glare is predicted within the 50° field of view. A review of mitigation considerations
has been undertaken in Section 6.2.3.

Glare is predicted from PV1 and PV2 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

Green HillG PV1: Green Hill G PV2:
Sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PV Footprint
o
0 200
300 -400
————— -600
E -400 =
- z -800
£ £
E 600 S 1000
800 -1200
1000 - -1400
1600
-1200
'\:‘,o N \:;0 .;,:; 0 é‘,u 1,;0 oj;o 50 ° o°
East (m) East (m)
OP1 4 e Lo tential for te ifter-i
M Low potena for ermporary atrimage = Lo ot foreray aferimage
o ol o temporary afterimage = Py arrsy Fprint
50° FOV:
As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.
Glare is predicted from PV1 and PV2 Green Hill G.
OP15 The area of the modelled PV array that is predicted glare, and the 50° field of view at the

corresponding observation points is shown below.
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Green Hill G PV1: Green Hill G PV2:

Sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PV Footprint
04
9 -200 A
-200 - 400 -
-600 -
= 4004 —_
—
E E
£ = 800+
=
Lt 600 E
= 2 1000+
-800 1
-1200 -
10001 -1400 -
1200 - -1600 -
PR R S S LR O ' ' '
0 o o0
East (m)
East (m)
mmm Low potential for temporary after-image
Potential for temporary after-image = Low potential for temporary afterimage
W PV Array Footprint Potential for temporary after-image

= PV Array Footprint

50° FOV:

Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

Green Hill G PV1: Green Hill G PV2:

Sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PV Footprint
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-400
OP16 #
- -600 -
= -400 £
£ T 800+
- =
;E b=
s 000 2 1000
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800 -1200 -
-1400 -
-1000 -
-1600
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o O A0 0 P 4o
5 RO o 157 o East (m)
East (m)
= Low potential for temporary after-image
== Low potential for temporary after-image Potential for temporary after-image
Potential for temporary after-image = Py Array Footprint

= PV Aay Footprint
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Green Hill G PV3: 50° FOV (northbound):

Sampled Annual Glare Reflections on PV Footprint
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North (m)
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-1750 4
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A0 400 00 O P 40 (O o0
East (m)

mmm Low potential for temporary after-image
Potential for temperary after-image
=== PV Array Footprint

As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

Green HillG PV1: Green Hill G PV2:
Sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PV Footprint
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07 -200 -
200 4 | -400 -
OoP17 o)
= 400 - €
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:E '.é -800
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=
800 - 1200 |
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-1600 -
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P A e o ° o0
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East (m)
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PV Array Footprint
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Green Hill G PV3: 50° FOV (northbound):

Sampled Annual Glare Reflections on PV Footprint
250
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-1750 1

-2000

-2250 -
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mmm Low potential for temporary after-image
Potential for temporary afterimage
= PV Array Footprint

Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

Green HillG PV1: Green Hill G PV2:
Sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PV Footprint
4 N
0 200 4
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200
O P1 8 | __ 600+
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Potential for temporary afterimage
. PV Array Footprint
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Green Hill G PV3: 50° FOV (northbound):

Sampled Annual Glare Reflections on PV Footprint
250 -

-500 4

<750

-1000 ~

-1250

North (m)

-1500 +

<1750

-2000

-2250 =

o0 ° 40 O P 0 (@O ®
East (m)

mmm Low potential for temporary afterimage
Potential for temporary after-image
= PV Array Footprint

Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

Green Hill G PV1: Green Hill G PV2:
Sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PV Footprint
04
07 200 -
OP19 0 00
6001
£ -400 £ ‘
£ £ -800 - h
-600 -
S S 1000 1
-800 - e 1200 1
1000 - -1400
-1600
-1200
L R B e e R ! T :
B I M A 5 © 0
East (m) East (m)
mmm Low potential for temporary after-image mmm Low potential for temporary afterimage
Potential for temporary after-image Potential for temporary after-image
W PV Array Footprint mmm PV Array Footprint
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Green Hill G PV3: 50° FOV (northbound):

Sampled Annual Glare Reflections on PV Footprint
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mmm Low potential for temporary after-image
Potential for temporary after-image
== PV Array Footprint

Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

Green Hill G PV1: Green Hill G PV2:
Sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PV Footprint
o o
0 -200 4
-400
-200 -
OP20 . -600 -
= -400- E
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= £ |
£ 600 - 2 -1000 1
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-1000 4
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— o *
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Potential for temporary after-image
=== PV Array Footprint
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OP21
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Green Hill G PV3:

Sampled Annual Glare Reflections on PV Footprint

-250 A

-500 A

-750 A

-1000 -

-1250 4

North (m)

-1500 4

-1750 1

-2000 -

-2250 4

(,GD A“D :1““ o 1(30 390 600 %GO
East (m)

mmm Low potential for temporary after-image
Potential for temporary after-image
mm PV Array Footprint

As such, glare is predicted within the 50° field of view

50° FOV (northbound):

. Areview of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the

corresponding observation points is shown below.

Green HillG PV1:

Sampled Annual Glare Reflections on PV Footprint
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Green Hill G PV3:

Sampled Annual Glare Reflections on PV Footprint
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Green Hill G PV2:

Sampled Annual Glare Reflections on PV Footprint
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50° FOV (northbound):
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T

As such, glare is predicted within the 50° field of view. A review of mitigation considerations
has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.

Green HillG PV1: Green Hill G PV2:
Sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PV Footprint
o
01 -200
-200 4 -400
_ -600
£ -400 £
k= = 8001
g -600 £
o
= - 4
= -1000
-800 1 =
-1200 A
1000 1 . -1400
1200 4 -1600 -
S e R A e S
0 0 P 0 0 P PO 0 ' . '
B R S ° o e
East (m) East (m)
mmm Low potential for temporary afterimage
O P22 Potential for temporary after-image = Low potential for temporary afterimage

Potential for temporary afterimage
Py Array Footprint

50° FOV (northbound):

= Py Array Footprint

Green Hill G PV3:

Sampled Annual Glare Reflections on PV Footprint
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mmm Low potential for temporary after-image
Potential for temporary after-image
= Py Array Footprint

As such, glare is predicted within the 50° field of view. A review of mitigation considerations
has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

OP23 The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Green HillG PV1: Green HillG PV2:
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Green Hill G PV3:

Sampled Annual Glare Reflections on PV Footprint
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As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

OP24 The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Green HillG PV1: Green HillG PV2:
Sampled Annual Glare Reflections on PV Footprint Sampled Annual Glare Reflections on PV Footprint
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

OP25 The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Green Hill G PV3: 50° FOV (northbound):
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

OP26 The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

OoP27 The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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50° FOV (northbound):

Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV1, PV2 and PV3 Green Hill G.

OP29 The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV2 and PV3 Green Hill G.

OP30 The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV2 and PV3 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV3 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV3 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Glare is predicted from PV3 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at the
corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.
Glare is predicted from PV3 Green Hill G.
OP35 The area of the modelled PV array that is predicted glare, and the 50° field of view at the

corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare that
originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’ may be
classified, and no further mitigation is recommended.

Detailed results can be provided upon request.

With reference to impact significance guidance (Section 4.3.2.1), a ‘no impact’ significance may be classified
where glare will not be visible from the assessed receptor. As such, no impacts are predicted to occur at OP1 -
OP10.

With reference to impact significance guidance (Section 4.3.2.1), a ‘low impact’ may be classified where glare is
predicted outside the 50° FOV of road users. As such, low impacts are predicted to occur at OP11, OP15, OP17-
OP19 and OP24-0OP35.

With reference to impact significance guidance (Section 4.3.2.1), a ‘moderate impact’ may be classified where
unmitigated glare is predicted inside the 50° FOV of road users. As such, moderate impacts are predicted to
occur at OP12-OP14, OP16 and OP20-OP23. Based on industry guidance, professional judgementis applied and
further review of factors not included within the model are considered in Section 6.3.3.

6.3.2 Tracking Panel Results

The below results show the area of the modelled PV arrays that is predicted glare compared to the 50° field of
view of road users at the corresponding observation points.

oo |

OP1-OP7 No glare predicted towards OP1-OP7
Glare is predicted from PV1 Green Hill G.

OP8 The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.

Green HillG PV1: 50° FOV (northbound and southbound):

Sampled Annual Glare Reflections on PV Footprint

[

OP9 <
Y/
East (m)
As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.
Glare is predicted from PV1 and PV2 Green Hill G.
OP10 The area of the modelled PV array that is predicted glare, and the 50° field of view at

the corresponding observation points is shown below.
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50° FOV (northbound and southbound):

As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1 and PV2 Green Hill G.

OP11 The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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Based on industry guidance, the highest magnitude of impact possible from glare
that originates outside the 50° field of view is of ‘low impact’. As such, a ‘low
impact’ may be classified, and no further mitigation is recommended.

Glare is predicted from PV1 and PV2 Green Hill G.

OP12 The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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Green Hill G PV2:
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50° FOV_ (northbound and southbound):

Based on industry guidance, the highest magnitude of impact possible from glare
that originates outside the 50° field of view is of ‘low impact’. As such, a ‘low impact’
may be classified, and no further mitigation is recommended.

Glare is predicted from PV1 and PV2 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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50° FOV (northbound and southbound):

As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1 and PV2 Green Hill G.

OP14 The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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50° FOV (northbound and southbound):

As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1 and PV2 Green Hill G.

OP15 The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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50° FOV (northbound and southbound):

As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1 and PV2 Green Hill G.

OP16 The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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50° FOV (northbound and southbound):

As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1 and PV2 Green Hill G.

OoP17 The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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50° FOV (northbound and southbound):

As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1 and PV2 Green Hill G.

OP18 The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1 and PV2 Green Hill G.

OP19 The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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50° FOV (northbound and southbound):

As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1 and PV2 Green Hill G.

OP20 The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1 and PV2 Green Hill G.

OP21 The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1 and PV2 Green Hill G.

OP22 The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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5(_)‘0 FOV (northbound and southbound):

As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1 Green Hill G.

OP23 The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.

Glare is predicted from PV1 Green Hill G.

The area of the modelled PV array that is predicted glare, and the 50° field of view at
the corresponding observation points is shown below.
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As such, glare is predicted within the 50° field of view. A review of mitigation
considerations has been undertaken in Section 6.2.3.
Glare is predicted from PV1 from Green Hill G.
OP25-OP34 It is noted that OP25-OP34 is outside the 1km screening distance of PV1 Green Hill
G. Based on industry guidance, the highest magnitude of impact possible from PV1
Green Hill G towards OP25-OP34 will be a ‘low impact’, and no further mitigation is
recommended.
OP35 No glare predicted towards OP35
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Detailed results can be provided upon request.

With reference to impact significance guidance (Section 4.3.2.1), a ‘no impact’ significance may be classified
where glare will not be visible from the assessed receptor. As such, no impacts are predicted to occur at OP1-
OP7 and OP35.

With reference to impact significance guidance (Section 4.3.2.1), a ‘low impact’ may be classified where glare is
predicted outside the 50° FOV of road users or at a distance of >1km. As such, low impacts are predicted to occur
at OP11-OP12 and OP25-OP34.

With reference to impact significance guidance (Section 4.3.2.1), a ‘moderate impact’ may be classified where
unmitigated glare is predicted inside the 50° FOV of road users. As such, moderate impacts are predicted to
occur at OP8-OP10 and OP13-OP24. Based on industry guidance, professional judgement is applied and further
review of factors not included within the model are considered in Section 6.3.3.

6.3.3 Results Discussion

Additional factors have been considered to determine the residual impact significance at receptors OP8-OP10
and OP12-OP24. These include:

e Additional screening/obstructions; and

e The extent to which cloud cover and glare impacts coincide.

6.3.3.1 Additional Screening/Obstructions

OP8

Unmitigated glare is predicted inside the 50° FOV of road users from PV1. Dense vegetation aligning the A509 is
expected to obstruct line of sight between road users and the reflecting area of PV1. As such, a maximum impact
magnitude of ‘low impact’ may be classified.

Figure 6.24: Line of Sight from OP8 towards PV1

© Google Street View
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OP9

Unmitigated glare is predicted inside the 50° FOV of road users from PV1. Dense vegetation aligning the A509 is
expected to obstruct line of sight between road users and the reflecting area of PV1. As such, a maximum impact
magnitude of ‘low impact’ may be classified.

Figure 6.25: Line of sight from OP9 towards PV1

© Google Street View

Unmitigated glare is predicted inside the 50° FOV of road users from PV1 and PV2. Dense vegetation aligning the
A509 is expected to obstruct line of sight between road users and the reflecting area of PV1 and PV2. As such, a
maximum impact magnitude of ‘low impact’ may be classified.

Figure 6.26: Line of sight from OP10 towards PV1 and PV2
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© Google Street View
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OP12

Unmitigated glare is predicted inside the 50° FOV of road users from PV1 and PV2. Dense vegetation aligning the
A509 is expected to obstruct line of sight between road users and the reflecting area of PV1 and PV2. As such, a
maximum impact magnitude of ‘low impact’ may be classified.

Figure 6.27: Line of sight from OP12 towards PV1 and PV2

>
Google

© Google Street View

Unmitigated glare is predicted inside the 50° FOV of road users from PV1 and PV2. Dense vegetation aligning the
A509 is expected to obstruct line of sight between road users and the reflecting area of PV1 and PV2. As such, a
maximum impact magnitude of ‘low impact’ may be classified.

Figure 6.28: Line of sight from OP13 towards PV 1 and PV2
St BN F S S R

Google

© Google Street View
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OP14

Unmitigated glare is predicted inside the 50° FOV of road users from PV1 and PV2. Dense vegetation aligning the
A509 is expected to obstruct line of sight between road users and the reflecting area of PV1 and PV2. As such, a
maximum impact magnitude of ‘low impact’ may be classified.

Figure 6.29: Line of sight from OP14 towards PV1 and PV2

© Google Street View

Unmitigated glare is predicted inside the 50° FOV of road users from PV1 and PV2. Dense vegetation aligning the
A509 is expected to obstruct line of sight between road users and the reflecting area of PV1 and PV2. As such, a
maximum impact magnitude of ‘low impact’ may be classified.

Figure 6.30: Line of sight from OP15 towards PV1 and PV2

© Google Street View
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OP16

Unmitigated glare is predicted inside the 50° FOV of road users from PV1, PV2 and PV3. Dense vegetation aligning
the A509 is expected to obstruct line of sight between road users and the reflecting area of PV1, PV2 and PV3. As
such, a maximum impact magnitude of ‘low impact’ may be classified.

Figure 6.31: Line of Sight from OP16 towards PV1, PV2 and PV3
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OP17
Unmitigated glare is predicted inside the 50° FOV of road users from PV1, PV2 and PV3. Dense vegetation aligning

the A509 is expected to obstruct line of sight between road users and the reflecting area of PV1, PV2 and PV3. As
such, a maximum impact magnitude of ‘low impact’ may be classified.

A R

Figure 6.32: Line of Sight from OP17 towards PV1, PV2 and PV3
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OP18

Unmitigated glare is predicted inside the 50° FOV of road users from PV1, PV2 and PV3. Dense vegetation aligning
the A509 is expected to obstruct line of sight between road users and the reflecting area of PV1, PV2 and PV3. As
such, a maximum impact magnitude of ‘low impact’ may be classified.

Figure 6.33: Line of Sight fromm OP18 towards PV1, PV2 and PV3
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OP19

Unmitigated glare is predicted inside the 50° FOV of road users from PV1, PV2 and PV3. Dense vegetation aligning
the A509 is expected to obstruct line of sight between road users and the reflecting area of PV1, PV2 and PV3. As
such, a maximum impact magnitude of ‘low impact’ may be classified.

Figure 6.34: Line of Sight from OP19 towards PV1, PV2 an PV3

Y ¢ As09 0 :
< 9 :

(C)

~

Google

© Google Street View

24/04/2025 Page 113 Issue 01



Appendix 15.5: Green Hill Solar Farm - Green Hill G Ground-Based Receptor Results 313532

0OP20-0OP22

Unmitigated glare is predicted inside the 50° FOV of road users from PV1, PV2 and PV3. Dense vegetation aligning
the A509 is expected to obstruct line of sight between road users and the reflecting area of PV1, PV2 and PV3. As
such, a maximum impact magnitude of ‘low impact’ may be classified.

Figure 6.35: Line of Sight from OP20-OP22 towards PV1, PV2 and PV3
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Unmitigated glare is predicted inside the 50° FOV of road users from PV3. Line of sight is obstructed between
OP23 and the reflecting area of Green Hill G PV3 by vegetation that is to form instant screening as part of
embedded mitigation for the Landscape and Visual Impact Assessment. As such, a maximum impact magnitude
of ‘low impact’ may be classified.

OP24

Unmitigated glare is predicted inside the 50° FOV of road users from PV1. Dense vegetation aligning the A509 is
expected to obstruct line of sight between road users and the reflecting area of PV1. As such, a maximum impact
magnitude of ‘low impact’ may be classified.
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Figure 6.36 Line of Sight from OP24 towards PV1
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6.3.3.2 Cloud Cover

As the worst-case approach, the model assumes clear sky conditions all year round. In the affected months
(year-round) cloudier conditions (overcast and mostly cloudy) exist in Bozeat (closest weather data available)
for 43-75% of the time, as shown in Figure 6.23.

Considering the cloud cover that is likely to occur in the area, the modelled glare from the Scheme is likely to
occur 43% less of often than predicted as a minimum.

6.3.4 Residual Impact

Residual Impact

Receptor _
Fixed Panels Tracking Panels

OP1 No Impact No Impact

OP2 No Impact No Impact

OP3 No Impact No Impact

OP4 No Impact No Impact

OP5 No Impact No Impact

OP6 No Impact No Impact

OP7 No Impact No Impact

0P8 No Impact Low Impact (upon applying professional
judgement)

OP9 No Impact Low Impact (upon applying professional
judgement)
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Receptor

OP10
OP11

OP12

OP13

OP14

OP15

OP16

OP17

OP18

OP19

OP20

OP21

OP22

OP23

OP24

OP25
OP26
OP27
OP28
OP29
OP30
OP31

24/04/2025

Residual Impact

No Impact

Low Impact

Low Impact (upon applying professional
judgement)

Low Impact (upon applying professional
judgement)

Low Impact (upon applying professional
judgement)

Low Impact

Low Impact (upon applying professional
judgement)

Low Impact
Low Impact
Low Impact

Low Impact (upon applying professional
judgement)

Low Impact (upon applying professional
judgement)

Low Impact (upon applying professional
judgement)

Low Impact (upon applying professional
judgement)

Low Impact

Low Impact
Low Impact
Low Impact
Low Impact
Low Impact
Low Impact

Low Impact
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Low Impact

Low Impact (upon applying professional
judgement)

Low Impact (upon applying professional
judgement)

Low Impact (upon applying professional
judgement)
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Low Impact (upon applying professional
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Low Impact (upon applying professional
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Low Impact (upon applying professional
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Low Impact (upon applying professional
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Low Impact (upon applying professional
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Low Impact (upon applying professional
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Low Impact (upon applying professional
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Low Impact (upon applying professional
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Residual Impact

feceptor | Resiualmpact |
Fixed Panels Tracking Panels

OP32 Low Impact Low Impact
OP33 Low Impact Low Impact
OP34 Low Impact Low Impact
OP35 Low Impact No Impact
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7. Conclusions

Modelling was undertaken as part of the ES Chapter Technical Appendix for Green Hill Solar Farm for ground-
based receptors nearby to Green Hill G.

Glare was predicted from fixed panels towards 24 of the 49 modelled residential dwellings. Upon applying
professional judgement and additional consideration of factors, a ‘low impact’ was classified at all modelled
residential dwellings.

Glare was predicted from tracking panels towards 14 of the 49 modelled residential dwellings. A ‘low impact’
was classified at all 14 of these residential dwellings, and no further mitigation is recommended.

Glare from fixed panels was predicted towards 24 of the 30 modelled observation points along the A428. Glare
from tracking panels was predicted towards 18 of the 30 modelled observation points along the A428. A ‘low
impact’ was classified at all the affected observation points, and no further mitigation is recommended.

Glare from fixed panels was predicted towards 25 of the 35 modelled observation points along the A509. A ‘low
impact’ was classified at all the affected observation points, and no further mitigation is recommended.

Glare from tracking panels was predicted towards 27 of the 35 modelled observation points along the A509. A
‘low impact’ was classified at all the affected observation points, and no further mitigation is recommended.

It is recommended that the current screening outlined within this report is maintained to an appropriate height
and density such that it obstructs line of sight between the assessed receptors and proposed arrays.
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Appendices
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Appendix A: Assumptions, Limitations & Fixed Model
Variables
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1. The sun position and glare analysis will be determined throughout the year on a 1-minute basis.

2. The maximum amount of solar power striking surface normal to the sun per unit area (Peak direct normal
irradiance, DNI) is set at 1,000 W/m?. This will be scaled for each time step to account for changing sun
position.

3. The average subtended angle of the sun as viewed from earth is 9.3 mrad.

4. The ocular transmission coefficient for the radiation that is absorbed in the eye before reaching the
retina, is set to 0.5.7%"°

5. Observer pupil diameter is set at the typical value of 0.002 m for daylight.'®°

6. Eye focallength for the distance between the nodal point (where rays intersect in the eye) and the retina
is set at the typical value of 0.017 m."®°

7. Thealgorithm 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. However, models have been validated against several systems, including a PV array causing
glare to the air-traffic control tower at Manchester-Boston Regional Airport and several sites in
Albuquerque, and the tool accurately predicted the occurrence and intensity of glare at different times
and days of the year.?°

8. The algorithm assumes that the PV array is aligned with a plane defined by the total heights (ground
elevation plus PV array height) of the coordinates outlined in the Google map.

9. The actual DNI on any given day can be affected by cloud cover, atmospheric attenuation, and other
environmental factors. As such, calculated DNI may vary from actual DNI experienced by observer.

10. The system output calculation is a DNI-based approximation that assumes clear, sunny skies all year-
round.

11. Hazard zone boundaries shown in the Glare Hazard plot are an approximation and visual aid. Actual
ocular impact outcomes encompass a continuous, not discrete, spectrum.

12. Glare locations displayed on receptor plots are approximate. Actual glare-spot locations may differ.

13. Glare vector plots are simplified representations of analysis data. Actual glare emanations and results
may differ.

14. PV array tracking assumes the modules move instantly when tracking the sun, and when reverting to the
rest position.

®Ho, C. K., Ghanbari, C. M., and Diver, R. B., 2011, Methodology to Assess Potential Glint and Glare Hazards From Concentrating Solar Power Plants:
Analytical Models and Experimental Validation, ASME J. Sol. Energy Eng., 133.
9 Sliney, D.H. and B.C. Freasier, 1973, Evaluation of Optical Radiation Hazards, Applied Optics, 12(1), p. 1-24.

.|
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Appendix B: Dwelling Receptor Details
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Latitude (°) Longitude (°) Latitude (°) Longitude (°)

52.20027 -0.68032 52.17395 -0.66605
2 52.20085 -0.68216 27 52.17385 -0.6655
3 52.2018 -0.68949 28 52.17398 -0.66515
4 52.20187 -0.69117 29 52.17422 -0.66468
5 52.19494 -0.68288 30 52.17439 -0.6643
6 52.18863 -0.69221 31 52.17449 -0.66381
7 52.1889 -0.69491 32 52.17456 -0.66347
8 52.18783 -0.69747 33 52.17419 -0.66199
9 52.18386 -0.69137 34 52.17423 -0.66125
10 52.18343 -0.69183 35 52.17447 -0.661
1 52.17923 -0.68025 36 52.17479 -0.66093
12 52.17801 -0.69154 37 52.17505 -0.66081
13 52.17776 -0.69118 38 52.17539 -0.66071
14 52.17783 -0.69049 39 52.17571 -0.6608
15 52.17693 -0.68688 40 52.17561 -0.66113
16 52.17644 -0.68538 41 52.17606 -0.66077
17 52.17341 -0.68211 42 52.17638 -0.66094
18 52.17227 -0.68181 43 52.17671 -0.66136
19 52.17239 -0.68256 44 52.17703 -0.66143
20 52.17089 -0.66818 45 52.17711 -0.66115
21 52.17093 -0.66745 46 52.17957 -0.66308
22 52.17119 -0.66702 47 52.1798 -0.66338
23 52.17392 -0.66696 48 52.18 -0.66283
24 52.17393 -0.66668 49 52.17961 -0.66013
25 52.17394 -0.66639 - - -
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Appendix C: Road Receptor Details
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A509

52.20455 -0.68195 52.18849 -0.68421
2 52.20365 -0.6821 30 52.18762 -0.68457
3 52.20276 -0.68225 31 52.18682 -0.68523
4 52.20186 -0.6824 32 52.18607 -0.68604
5 52.20097 -0.68255 33 52.18533 -0.68687
6 52.20008 -0.68269 34 52.18459 -0.68764
7 52.19918 -0.68277 35 52.1837 -0.68791
8 52.19828 -0.68284 36 52.18282 -0.68818
9 52.19738 -0.68291 37 52.18194 -0.68845
10 52.19649 -0.68301 38 52.18105 -0.68867
1 52.19561 -0.68329 39 52.18016 -0.68885
12 52.19474 -0.68368 40 52.17926 -0.68901
13 52.19387 -0.68407 41 52.17837 -0.68916
14 52.19298 -0.68426 42 52.17747 -0.68932
15 52.19209 -0.68432 43 52.17658 -0.68947
16 52.19119 -0.6843 44 52.17569 -0.68962
17 52.19029 -0.68425 45 52.17479 -0.68978
18 52.18939 -0.68419 46 - -

A428

52.18876 -0.69997 52.18024 -0.67792
2 52.1885 -0.69858 30 52.1798 -0.67664
3 52.18823 -0.69718 31 52.17943 -0.67531
4 52.18795 -0.69579 32 52.1791 -0.67395
5 52.18761 -0.69444 33 52.17868 -0.67266
6 52.18721 -0.69313 34 52.17817 -0.67146
7 52.18677 -0.69186 35 52.17757 -0.67038
8 52.18628 -0.69063 36 52.17691 -0.6694
9 52.18572 -0.68948 37 52.17621 -0.66846
10 52.18515 -0.68835 38 52.17556 -0.66746
11 52.18458 -0.68722 39 52.1749 -0.66646
12 52.18401 -0.6861 40 52.17429 -0.6654
13 52.18342 -0.68498 41 52.17386 -0.66412
14 52.18285 -0.68385 42 52.17375 -0.66267
15 52.18228 -0.68273 43 52.17368 -0.66126
16 52.18172 -0.68158 44 52.17286 -0.66078
17 52.1812 -0.68039 45 52.17257 -0.65941
18 52.18072 -0.67916 46 - -
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