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Executive summary 
The 6m proposal is more likely to be acceptable. There is less spill light into the gardens and there is a reduced view of the actual light sources. There is also less likelihood of the lighting being seen from the surrounding roads such as The Mall, Parklands Close and York Avenue. 
This proposal meets the Institution of Lighting Professionals guidance on Obtrusive Light, GN01. 
We do not recommend either of the two portable 8m tower proposals for several reasons. The main reason being that the floodlights would be higher than the surrounding housing and would thus be seen against a dark night sky. There would also be greater light spill onto the surrounding houses. 
Furthermore, being portable, there would be no certainty of the floodlights being aimed in a consistent direction. 
Regardless of the type of floodlight used or its mounting height, an aspect that cannot be avoided is that of the residents’ view of the brightly lit courts from upper windows. Tennis requires high levels of illumination in order that a small, fast moving, ball can be seen clearly. This contrasts with, for example, football where a much larger, slower ball is used and the illumination level can be much lower.  
Even if there were no illumination or glare to the surrounding houses, the courts could still be seen from First floor windows – there is a 2.5m high fence around the courts which blocks the view from the Ground floor. 



Background
There is a proposal by Sheen Lawn Tennis Club, SLTC, to floodlight two tennis courts. The Club is surrounded by residential properties and some small wooded areas. 
One lighting scheme, using fixed 6m columns, has been rejected on the grounds that it would negatively impact the surrounding properties. Two alternative schemes have been put forward using 8m mobile towers. 
All three schemes were designed by the floodlight manufacturer/supplier on behalf of the Club. 
As a result, London Borough of Richmond upon Thames has asked for an independent assessment of the three designs focusing, in particular, on their potential impact on the surrounding neighbouring properties. 
Alan Tulla Lighting is an independent lighting consultancy specialising in the exterior environment and has been asked to provide the assessment. 
An assessment of the daylight appearance of the columns and floodlights is outside the scope of this report but is referred to when comparing the three schemes. 












Alan Tulla, FSLL, FILP, is a Fellow and Past President of the Society of Light and Lighting and has been awarded the CIBSE/SLL Lighting Diploma. He is also a Fellow of the Institution of Lighting Professionals, ILP and lectures for them on the topic of exterior and amenity lighting. He is author of the Society of Light and Lighting “Guide to the Exterior Environment”, LG06. 

Basis of our report. 
We have assumed that Sheen LTC is considered to be in an E3 Environmental Zone. This is described by the Institution of Lighting Professionals, ILP, as: “Suburban, medium district brightness, well inhabited rural and urban settlements, small town centres of urban locations. 
The environmental zone classification determines the allowable levels of spill light and intensity towards the residents. These are specified in the ILP Guidance Note, GN01 on Obtrusive Light. These recommendations, in turn, are derived from the international standard CIE 150: 2017. 
The Club is also close to Richmond Park and Sheen Common and so there needs to be extra consideration given to any stray or obtrusive light. 
The latest version of GN01 2021, also limits the intensity (measured in candelas, definition in the Glossary below) towards the viewer and is based on both the viewing distance and the luminous area of the source(s). I.e. how much of the floodlight glass you can see. 
Note that it is standard practice to ignore any screening by trees, shrubs etc, so the calculated illumination values should be considered as “worst case”. This is because the amount of light passing through depends on the time of year, the mix of species and foliage, whether some plants will added/die at a later date etc. 
We have assumed in our calculations that there is a continuous 2.5m high fence with a solid green screen surrounding the courts. 
The vertical calculation planes on the houses extend to a height of 8m above ground. This is because some houses have dormer windows in the roof which could receive spill light. 
We have assessed the three floodlighting designs as detailed in two reports; one by Sports Facility, Planning and Design Ltd of 11 August 2021 (using 6m fixed columns) and the other by Match Studio of 26 October 2021 (two proposals using portable 8m columns). 
We subsequently independently verified the calculations and assumptions of the three floodlighting proposals. To do this, we built a simple 3D model of the courts and surrounding houses. This includes any fences, walls etc. 
In some cases, the floodlight originally is no longer available and we used a replacement as suggested by the manufacturer.




Commentary on proposed schemes 
None of these three proposals emits any upward light directly although there will be some light reflected upwards off the courts. 
The 8m schemes are much less likely to produce acceptable results to the residents. 
One aspect of all three proposals is that regardless of the type of floodlight used or its mounting height, an issue that cannot be avoided is that of the residents’ view of the brightly lit courts from the upper floors. Tennis requires high levels of illumination in order that a small, fast moving, ball can be seen clearly. This contrasts with, for example, football where a much larger, slower ball is used and the illumination level can be much lower.  
Even if there were no illumination or glare to the surrounding houses, the courts could still be seen from First floor or dormer windows. 
Fixed position 6m scheme using Hilux LED floodlights from Luminance-Pro.  
This is the original 6m scheme proposed by Sports Facility, Planning and Design Ltd of 11 August 2021. In their proposal, SFPD have designed a scheme using a floodlight from the manufacturer Luminance-Pro, their Match Slim model. 
When we asked Luminance-Pro for the photometric data to perform our calculations, they suggested an alternative floodlight. Whilst the original one (Hi Slim) is still current, Luminance-Pro believe that the later version called the Hilux Match FS (Full Shielding) will achieve better results for both the residents and players. The shields are slightly deeper and the LEDs are recessed further inside than with the previous model. 
We compared both Luminance-Pro floodlights and the results are shown in the table below. Neither floodlight produces any upward light and thus will not contribute to skyglow. 
Both calculated results are well within the ILP limits on obtrusive light falling on premises. The only difference being that the more recent model produces a greater illumination on the courts. 
The rearward light from the floodlight cuts off completely within 12m behind the column and so residents will not get a direct view of the LEDs inside. This therefore complies with the ILP guidance on the intensity of the source – what the residents would perceive as glare. 
The column layout is shown in the pseudo-colour results below. 
Conclusion 
Our conclusion is that this proposal is much less intrusive than the other two schemes using 8m columns. 
Note that the standard version uses Cool 5200K LEDs. We recommend that the option of Neutral 4000K LEDs is used. These would be similar in “whiteness” to the existing 2kW metal halide floodlights used elsewhere at the tennis club. 


8m proposals
As an alternative to the original 6m proposal, it was suggested that portable 8m masts could be used. Presumably the reason being that they would be lowered when not in use and would not be seen by day. 
One disadvantage of using portable masts is that the orientation of the floodlights can alter from the original design layout. The floodlight position/aiming is not guaranteed. There is a greater chance, therefore, of light shining on to the residents’ premises. 
Furthermore, when erected and switched on, the floodlights would be above the height of most of the housing and could therefore be seen from the surrounding roads and further afield. 
Maybe of lesser importance but should be mentioned is that portable masts require a wide splayed base to ensure stability under windy conditions. This large base might be considered a trip hazard to the players. We understand that portable masts have been used elsewhere in the Club and so this consideration may not be an issue. 
Portable 8m column scheme using LED floodlights from Abacus.  
This scheme using portable 8m columns was put forward as an alternative to the original 6m scheme. It is described in the Match Studio report of 26 October 2021. 
The floodlight used in their report was the Abacus Vela AL7000 and this has since been discontinued by the manufacturer. We therefore used the successor to the Vela, as suggested by Abacus, in our calculations. This is the Challenger 1 shown below. Shielding visors are available for this floodlight and have been incorporated in our calculations. However, they have only recently been developed and illustrations are not available. 
The calculated illumination results are shown in the table below
One advantage of this floodlight is that it is available with Warm 3000K LEDs. These are “softer” in appearance than the current 2kW metal halide which are a more Neutral 4200K.  
Conclusion
The Match Studio report concluded that the impact on the residents would be worse than using 6m columns. Our own independent calculations reach the same conclusion. 
In some locations, the illumination on the houses is very close to the upper limit allowed in the ILP guidance. 
[image: ]
Extract from Match Studio report showing 8m column layout using Abacus floodlights.



Portable 8m scheme using Metal Halide floodlights from Philips.  
We understand that there are already some of these floodlights (Model MVP507) mounted on portable 8m towers which are used elsewhere at the tennis club. 
Our calculations show that there is greater spill with these metal halide floodlights compared with the Abacus Challenger 1 LED floodlight described above. Several of the calculated illumination levels are close to, or exceed, the ILP GN01 recommended limits on obtrusive light. 
Another consideration is that the electrical consumption is approximately double that of the LED floodlights and the metal halide lamp life is considerably shorter.  
Conclusion 
Our conclusion is that this would be the least acceptable of the three proposals because of the greater light spill. 
[image: ]
Extract from Match Studio report showing column layout using 8m columns and Philips floodlights.





Typical calculation showing pseudo colour rendering of illumination on houses 
Calculation planes shown below. 
[image: ] 
These columns and layout are 6m high as per the Luminance-Pro scheme proposal. 


Calculation planes on the houses and courts 
[image: ]
Results table 
These results are based on the locations, heights and approximate aiming positions of the original proposals but using the latest floodlights from the manufacturers as described above. 
	Floodlight 
	Plane A Ave/Max Lux
	Plane B Ave/Max Lux
	Plane C Ave/Max Lux
	Plane D Ave/Max Lux
	Plane E Ave Lux
	Total kW

	6m Hilux FS 
	0.3/1.8
	0.5/2.7
	0.9/5.0
	1.7/5.5
	453
	4.72

	6m Hilux Hi Slim in orig. proposal
	0.3/1.6
	0.5/2.4
	0.9/4.6
	1.6/5.1
	401
	4.72

	8m Philips mobile 2kW
	1.2/7.0
	1.3/6.2
	1.9/7.6
	3.5/12.4
	674
	12.0

	8m Abacus mobile LED Challenger 1
	0.8/2.8
	1.6/8.9
	1.7/6.7
	2.0/33*
	469
	6.0



Values shown in columns A – D are the vertical illumination (lux) on the face of the houses. E.g. the windows. *We suspect that the value of 33 lux is a calculation anomaly maybe due to wrongly inputted data from the floodlight manufacturer/photometric laboratory. 
Values shown in E, are horizontal at ground level for the total area of the two courts. This approximately equates to the Total Playing Area, TPA. Illumination values on the courts themselves will be higher. 
For an E3 Environmental Zone, the maximum allowable illumination on the vertical plane (results A – D) is 10 lux. Thus, only the two 6m schemes comply. 
It can be clearly seen that the 6m proposal produces much less spill than the 8m alternatives. 


Equipment proposed in the three schemes 
10 No. Used on fixed 6m columns with LED floodlights. 
[image: ] 
Version used in calculations is Match FS10 Full Shield, FS, model, 472W, 5200K with 4000K as an option. 
[image: ]  
Photo supplied by manufacturer Luminance-Pro Ltd. 




	


12 No. Used on portable 8m columns with LED floodlights. 
[image: ] 

2 module, 500W, 58,000 lumens, 3000K version with 5 degree upward tilt is used. Front and side visors are used in calculations but illustration not available. 



6 No. Used on portable 8m columns with Metal Halide floodlights. 
[image: ] 
Model used in proposal is Optivision 2kW, Medium Beam with 4200K Metal Halide lamp. Floodlight is aimed upwards at 5 degrees. 





Glossary of Lighting Terms
Illuminance: this is the SI term for what is normally referred to as Illumination level. It is measured in lux. It refers to the light falling on a surface. Normally this is a horizontal plane such as the ground or desktop. It can also refer to vertical surfaces such as windows and building facades. Illuminance is measured in lux. 
Lumen: is the SI term for luminous flux or quantity of light. A typical 60w tungsten filament lamp emits 700 lumens; a 1.5m fluorescent lamp emits around 5,500 lm. 
Lux: is defined as an illuminance of 1 lumen/m2. A typical tennis court would measure 300 -500 lux, a major traffic route 20 – 30 lux, a residential road 3 – 10 lux. Note that lux is normally taken to be the horizontal value but the vertical value is often relevant. E.g. vertical illuminance is important in recognising faces or light intrusion on windows. 
Luminance: is a measure of objective brightness and is a function of how much light is reflected off a surface. There are many factors involved but the major one is the reflectance of the surface. For a given level of illuminance, dark surfaces have lower luminance than light coloured surfaces. Its importance is that luminance is the metric used for classifying traffic routes, signs and advertising hoardings.  
Luminaire: is the term for what is usually referred to as a light fitting. A fixture or lantern are other commonly used terms. These terms are used to distinguish them from the light source or lamp. 
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