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Purpose 
 

Manchester Airports Group (MAG) have been commissioned by Morgan Sindall to produce a 

glint and glare assessment relating to the proposed solar PV installation upon a Newall 

Green School in Wythenshawe. The solar PV installation forms part of a wider extension 

scheme for the school. 

 

The purpose of this report is to identify any glint and glare implications upon aviation 

receptors at Manchester Airport. 

Executive Summary 
 

The solar PV installation has been assessed, showing “green glare”. Therefore, the potential 

glint and glare reflected from the installation upon all aviation receptors is deemed 

acceptable from an operational context. 

Context 
 

Regulatory 
 

The Air Navigation Order-   
 

The Air Navigation Order 2016 is a statutory instrument that consolidates and amends the 

provisions of the Air Navigation Order 2009. It regulates various aspects of aviation safety 

standards and aircraft navigation in the United Kingdom. The order covers a wide range of 

topics, including aircraft, air crew, passengers, cargo, air traffic, and aerodromes. 

 

The Air Navigation Order 2016 was established to ensure compliance with the Convention 

on International Civil Aviation and to regulate aviation safety. 

 

Namely, the Air Navigation Order Part 10, 240 & 241 outlines the following provisions: 

 

-Part 10: 240: A person must not recklessly or negligently act in a manner likely to endanger 

an aircraft, or any person in an aircraft. 

 

-Part 10: 241: A person must not recklessly or negligently cause or permit an aircraft to 

endanger any person or property. 

 

The Air Navigation Order may be used to safeguard aerodromes where a development or 

activity is found to cause a hazard to aviation; a glint and glare hazard may be deemed to a 

present a hazard to aviation. This assessment identifies any issues, at planning stage, and 

aims to avoid the creation of a hazard that would otherwise necessitate enforcement under 

the Air Navigation Order. 

 

CAP 738- 
 

CAP 738 is a document published by the Civil Aviation Authority (CAA) that offers guidance 

to those responsible for the safe operation of an aerodrome or a technical site. It helps them 

to assess the impact of proposed development or construction on the operation of an 

aerodrome. The document provides valuable information on safeguarding aerodromes and 
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technical sites. It is designed to help assess the potential impact of development or 

construction projects on the safe operation of an aerodrome. 

 

Chapter 1, Section 1.1 (h) outlines glint and glare as a specific area of interest when 

safeguarding aerodromes. 

 

Interim Civil Aviation Authority Guidance 
 

The Civil Aviation Authority (CAA) sought to develop its policy on Solar Photovoltaic Panels 

(SPV) in 2010. To achieve this, the CAA examined the results of research conducted by the 

Federal Aviation Administration (FAA) on the effects of SPV on aviation. Additionally, they 

reviewed guidance issued by other organizations on this subject. The CAA has issued 

interim guidance on solar photovoltaic systems while it continues to develop its policy and 

guidance material. 

 

 CAST Guidance 
 

The Combined Aerodrome Safeguarding Team (CAST) are an industry body supported by 

the Civil Aviation Authority who convene on a quarterly basis to forward the safeguarding 

cause. CAST also consists of various working groups which focus upon specific tasks and 

safeguarding disciplines. The Technical Focus Group and General Aviation Focus Group 

produced a guidance note with regards to the use of photovoltaic within proximity to 

aerodromes. Glint and glare is one of the primary hazards outlined within the guidance 

document, and a Glint and Glare Assessment is listed as one of the methodologies to 

mitigate against the glint and glare hazard. 

 

Glint and glare 
 

Glint and glare are important considerations in aviation, especially in relation to solar 

renewable energy systems near airports. Glint refers to the momentary flash of bright light, 

while glare is a continuous source of bright light. These phenomena can potentially affect 

pilots and air traffic control personnel, leading to safety concerns. 

 

It is important for developers and planning authorities to consider the potential effects of glint 

and glare when proposing solar projects near airports. By adhering to glint and glare 

regulations, aviation safety can be maintained while harnessing the benefits of solar energy. 

 

For aviation purposes, glint and glare output has been split into 3 broad categories: 

 

Key Impact 

Green A low potential for temporary after image 

Yellow Potential for temporary after image 

Red Potential for permanent eye damage 

 

It is generally accepted that green glare is operationally acceptable to aviation operations, 

and is regularly encountered during flying activities, although any glint and glare should be 

taken into an operational context resulting in each output being bespoke. Both yellow and 

red glare are generally not acceptable towards aviation receptors. 
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Development Plans 
 

The proposed PV array forms part of a wider extension scheme for Newall Green School. An 

application for full planning permission was submitted to Manchester City Council for the 

aforementioned works in 2023 under planning reference: 136933/FO/2023. A solar PV 

installation was included within the 2023 application. 

 

The school is situated upon Greenbrow Road in Wythenshawe which is circa 1.3km from 

Manchester Airport. 

 

Figure 1 outlines the proposed extent of the array as provided by Morgan Sindall. 

 

 
 
Figure 1 

Morgan Sindall also provided the easting/northing values for the points highlighted within 

Figure 1 which have been used to inform the array properties within this glint and glare 

assessment.  

Aviation Receptors 
 

Manchester Airport Air Traffic Control Tower 
 

The current Manchester Airport Air Traffic Control Tower was built in 2013 

and is 60 metres above ground level – making it the 2nd tallest in the UK. 

Glint and glare can have a considerable impact upon the ability of the air 

traffic control tower to operate; it is crucial that effective visuals are 

maintained from the tower to ensure sound situational awareness by air 

traffic control personnel. It is important that any glint and glare towards the 

tower is managed accordingly to maintain safe operations. The Manchester 

Airport Air Traffic Control Tower can be seen in Figure 2. 

 
Figure 2 
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Runway 23R/05L & 23L/05R 10 Nautical Mile Approach/Departure Paths 
 

When aircraft operate in and out of Manchester Airport, they utilise the approach/departure 

paths established for Manchester Airport. For aircraft approaches, standard practice is for a 

10 nautical mile approach path on a 3-degree glide slope to be established. This enables 

aircraft to utilise the instrument landing system. 

 

This phase of flight is one of the most critical for safe aircraft operations, and results in high 

workloads for flight crew. Therefore, it is important that the 10 nautical mile 

approach/departure paths are protected, and the risk of incident is not increased by 

introducing a glint and glare hazard during this critical phase of flight. 

 

The UK Aeronautical Information Package contains charts depicting the Manchester Airport 

standard approach, an example of which can be seen below: 

 

 

 

 

 

Visual Flight Rules Lanes 
 

Aircraft generally operate on either Visual Flight Rules (VFR) or Instrument Flight Rules (IFR), 

where aircraft are operating under VFR this is done via the tracking of ground-based objects 

and visual reference points (such as roads, rivers, and landmarks). Most commercial air 

traffic will utilise IFR flight rules, meaning that generally they follow the defined SIDs, and 

STARs stipulated within the UK AIP. To reduce the potential for conflict between VFR and 

Figure 3 
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IFR flights, VFR lanes have been established at Manchester Airport. The VFR lanes are 

depicted below shown by the blue arrows: 

 

 
Figure 4 

A requirement of flying VFR is that the pilot maintains visual reference with the ground and 

landmarks. This means that VFR flight is required to maintain below cloud level and clear 

outside visibility is essential to maintain safe operations. Therefore, the introduction of a glint 

and glare hazard within a VFR lane has the potential to prevent safe operations, and also 

could constitute a health hazard should the reflector have the potential to generate 

permanent ocular damage. 

 

5x5 Grid 
 
A 5km-by-5km grid has been plotted above the proposed array. The purpose of this grid is to 

ensure that the airspace potentially used for vectoring has been adequately safeguarded. 

Vectoring is when aircraft are given altitude and heading directives from air traffic control. It 

is routine procedure for aircraft approaching to be given vectors from their STAR onto the 

approach path. 

Assessment Methodology 
 

The Solar Glare Hazard Analysis Tool (SGHAT) tool has been utilised to inform this glint and 

glare assessment. The SGHAT tool is utilised internationally and is an industry leader in 

glint/glare analysis for aviation receptors. 
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The Assessment Process 
 

MAG has developed detailed models for their airports within the SGHAT software. These 

models consist of the relevant aviation receptors outlined above; to develop these models a 

mixture of published aeronautical information, charts and real-world aircraft data have been 

utilised. 

 

The specific assessment parameters are then entered into the SGHAT assessment tool to 

create an accurate model of the proposals. The provided documentation for the proposals 

are utilised to inform the assessed reflector areas. 

 

Once the proposal details have been entered into the assessment model and verified, the 

programme will execute, and the predictions will be delivered.  

 

Following successful operation of the SGHAT assessment the aerodrome safeguarding 

authority will then complete a sense-check of the outcomes provided by the model and 

rectify any identified irregularities.  

 

Finally, the results are analysed for any potential impact to aviation operations and 

conclusions presented in report format. 

 

Assessment Limitations 
 

Although the methodology outlined above utilises industry leading software, and expert 

subject matter analysis, there will always be limitations upon any assessment method. 

 

SGHAT Software Limitations/Assumptions: 

 

The following information is provided by the SGHAT software which outlines the assumptions 

and limitations of the software: 

 

“"Green" glare is glare with low potential to cause an after-image (flash blindness) when 

observed prior to a typical blink response time. 

"Yellow" glare is glare with potential to cause an after-image (flash blindness) when observed 

prior to a typical blink response time. 

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

hour. 

The algorithm does not rigorously represent the detailed geometry of a system; detailed 

features such as gaps between modules, variable height of the PV array, and support 

structures may impact actual glare results. However, we have validated our models 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. 

Several V1 calculations utilize the PV array centroid, rather than the actual glare spot 

location, due to algorithm limitations. This may affect results for large PV footprints. 

Additional analyses of array sub-sections can provide additional information on expected 

glare. This primarily affects V1 analyses of path receptors. Random number computations 

are utilized by various steps of the annual hazard analysis algorithm. Predicted minutes of 

glare can vary between runs as a result. This limitation primarily affects analyses of 

Observation Point receptors, including ATCTs. Note that the SGHAT/ ForgeSolar 
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methodology has always relied on an analytical, qualitative approach to accurately determine 

the overall hazard (i.e. green vs. yellow) of expected glare on an annual basis. The analysis 

does not automatically consider obstacles (either man-made or natural) between the 

observation points and the prescribed solar installation that may obstruct observed glare, 

such as trees, hills, buildings, etc. The subtended source angle (glare spot size) is  

constrained by the PV array footprint size. Partitioning large arrays into smaller sections will 

reduce the maximum potential subtended angle, potentially impacting results if actual glare 

spots are larger than the sub-array size. Additional analyses of the combined area of 

adjacent sub-arrays can provide more information on potential glare hazards. (See previous 

point on related limitations.) 

The variable direct normal irradiance (DNI) feature (if selected) scales the user-prescribed 

peak DNI using a typical clear-day irradiance profile. This profile has a lower DNI in the 

mornings and evenings and a maximum at solar noon. The scaling uses a clear-day 

irradiance profile based on a normalized time relative to sunrise, solar noon, and sunset, 

which are prescribed by a sun-position algorithm and the latitude and longitude 

obtained from Google maps. The actual DNI on any given day can be affected by cloud 

cover, atmospheric attenuation, and other environmental factors.  

The ocular hazard predicted by the tool depends on a number of environmental, optical, and 

human factors, which can be uncertain. We provide input fields and typical ranges of values 

for these factors so that the user can vary these parameters to see if they have an impact on 

the results. The speed of SGHAT allows expedited sensitivity and parametric analyses. 

The system output calculation is a DNI-based approximation that assumes clear, sunny skies 

year-round. It should not be used in place of more rigorous modelling methods. Hazard zone 

boundaries shown in the Glare Hazard plot are an approximation and visual aid based on 

aggregated research data. Actual ocular impact outcomes encompass a continuous, not 

discrete, spectrum. Glare locations displayed on receptor plots are approximate. Actual 

glare-spot locations may differ.” 

 

Other Limitations 

 

Although best endeavours are made to ensure the accuracy of the data inputted into the 

SGHAT model, the risk of incorrect values being inserted cannot be irradicated. Where 

errors are identified remedial action can be taken to rectify any errors.  

Where the proposals subsequently change following the production of this glint and glare 

report this has the potential to change the glint and glare outcome. Therefore, any changes 

post the date of this report which are not subsequently assessed may result in unexpected 

glint and glare impacts.  
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Array Layout 
Based upon the details provided by Morgan Sindall the following array has been plotted 

within the MAG glint and glare model: 

 

 
 

A worst-case scenario panel type of “Smooth glass without AR coating” has been used as a 

conservative baseline for the assessment. Should the assessment highlight a glint/glare 

hazard then the panel type can be amended to potentially mitigate glint/glare concerns. 

Assessment Results 
 

Pretext 
 

The table below summarises the glint and glare results produced by the model and any 

potential actions/recommendations suggested. Detailed modelling outputs can be provided 

upon request. 

Overall combined results 
 

Aviation Receptor Predicted Glint and Glare Actions/Recommendations 

ATC Tower None None 

RWY 05L APP/DEP 10NM 

Path 

None None 

RWY 23R APP/DEP 10NM 

Path 

Low potential for temporary 

after image (95.4h per year) 

None 

RWY 05R APP/DEP 10NM 

Path 

None None 

RWY 23L APP/DEP 10NM 

Path 

Low potential for temporary 

after image (96.8h per year) 

None 

Macclesfield VFR - 

Outbound 

None None 
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Macclesfield VFR South  None None 

Stretton Disused VFR - 

Inbound 

Low potential for temporary 

after image (0.8h per year) 

None 

Thelwall Viaduct VFR - 

Inbound 

None None 

5x5 Area Low potential for temporary 

after image (737.7h per 

year) 

None 

 

Conclusion/Recommendation 
 

Based upon the above values of only green glare being emitted from the proposed array, we 

foresee no glint and glare implications. On this basis, we would be content with the 

proposed array. 

 

The fully detailed SGHAT analysis outputs are available upon request. 
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