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1. Introduction

This report presents the proposed lighting design for land to the rear of_ located at
“he objective of this design is to provide safe, adequate, and

compliant lighting for the car park while minimising light pollution to neighbouring properties
and ensuring compliance with relevant environmental and planning regulations. The design has
been created using_modelling software and is based on the guidelines provided by BS
5489-1:2020, SSL Lighting Handbook 2018, IPL Guidance Note GN 08/23, including those for
suburban areas, bat conservation, and light pollution prevention.

2. Setting Out Area

The lighting design ensures that the illuminated area does not exceed the site boundaries
significantly, and efforts have been made to reduce light spill into the neighbouring residential
properties. The following diagrams show the boundaries and the locations of all key elements,
including dwellings, gardens, and roads. The area covered by the lighting design includes the
north section of the proposed car park. The boundaries of the site are shown in Figure 1 below.
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Figure 1. Proposed Site



The existing site is a fenced off area surrounded by trees on one side and fencing on the other
three sides, as shown in Figure 2 below.

3. Column Locations

The proposed lighting system includes 3 column lights strategically positioned along the tree
canopy located at the north of the car park to provide uniform coverage while minimising
obtrusive lighting and sky glow. The specific locations of the lighting columns are shown in the
figure below.

The placement of the columns has been carefully considered to ensure even light distribution
and minimise light spill, especially near residential areas. The height of the columns is 7m, with
adjustable fixtures to allow for precise aiming and control of the light spread.
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Figure 3. Column Locations

4. Light Fitting Details

Each lighting column is equipped with Dextra OPUS 3XL BAFFLE REAR GY flood light, LED, 4000K,
216W. These fittings have been chosen for their energy efficiency, low glare, and ability to control
light spill.

Key details of the light fittings:

Type: LED floodlight.

Power: 216W.

Colour Temperature: 4000K (neutral white)

Beam Angle: Varies

Control Features: Adjustable aiming angles and baffles fitted to reduce light spill

Figure 4 shows the fitting dimensions.

NOTE: Adjustable
e i angles based on no
e -1 - mounting obstructions

Figure 4. OPUS 3XL Dimensions



The light fitting has a baffle to deflect light forwards, the details of the baffle are shown in figure
5.
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Figure 5. OPUS 3XL Baffle Dimensions

The light fittings are angled downwards by up to 2 degrees to optimise the light spread

over the car park, whilst also minimising light spill. Figure 6, an elevation view across the
site shows this.
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Figure 6. Column Elevation

Tilt Angles For Luminaires
Luminaire 1:-88.0
Luminaire 2: -89.0
Luminaire 3:-80.0




5. Calculations Explaining Lux Levels Achieved

The DIALux software has been used to model and calculate the lux levels throughout the
site. The primary target was to ensure that the car park is illuminated to an average lux
level of 15 lux, providing sufficient visibility for safety while maintaining compliance with
light pollution standards and client requirements.

The site has been broken into various different calculation surfaces to better illustrate
the lighting contours. The calculation surfaces have been divided as shown below.

Figure 7. Overview of Isolated Calculation Areas

In addition to dividing the site into smaller calculation surfaces, some vertical calculation
surfaces were also added to the neighbouring building faces to capture any light spill
from the car park. As shown in figure 7. CG1-7 & 15 are horizontal calculation surfaces,
whereas CG8-14 are vertical calculation surfaces. Table 1 below summarises the key
results from the lighting simulation conducted in DIAlux.



Calculation surfaces

Properties E Emin Emax Uo (gn) gz Index
Car Park 216 Ix 5.44 Ix 476 Ix 0.25 0.11
Perpendicular llluminance

Height: 0.000 m

house 3 0.007 Ix 0.00 Ix 0.052 Ix ; 0.00
Perpendicular lluminance

Height: 0.050 m

House 2 0.010 Ix 0.00 Ix 0.043 Ix 0.00 0.00
Perpendicular flluminance

Height: 0.000 m

House 1 0013k 000lx 0.086 Ix 0.00 0.00
Perpendicular illuminance

Helght: 0.000 m

Tree Canopy Narth 0.23 Ix 0.003 Ix 258 Ix 0.013 0.001
Perpendicular llluminance

Height: 0.050 m

Tree Canopy South 0.001 Ix 0.00 Ix 0.007 Ix = 5
Haorizontal illuminance

Height: 0.000 m

Tree Canopy West 211 Ix 0.000 Ix 10.3 Ix 0.00 0.00 cG7
Perpendicular illuminance

Height: 0.050 m

House 3 W2 0.060 Ix 0.005 Ix 0.20 Ix 0.083 0.025 CGR
Perpendicular flluminance

Height: 3.573 m

House 2 W2 0.030 Ix 0.014 Ix 0.063 Ix 0.47 0.22 CGY
Perpendicular llluminance

Height: 3.500 m

House 2 W1 0.22 Ix 0.067 Ix 042 Ix 0.30 0.16 CG10
Perpendicular llluminance

Height: 3.573m

House 17 W2 0.028 Ix 0.003 Ix 0.076 Ix 0.1 0.039 CcG11

Perpendicular illuminance
Height: 3.573 m

Table 1. Lighting Performance Summary: Average, Minimum, and Uniformity for

Calculated Areas




House 1 W1 0.28 Ix 0.11 Ix 0.49 Ix 0.39 0.22 CG12
Perpendicular illuminance
Height: 3.573 m

House 1 W2 0.033 Ix 0.004 Ix 0.076 Ix 0.12 0.053
Perpendicular illuminance
Height: 3.573 m

2
[0}
W

House 3 W1 0.047 Ix 0.002 Ix 011 Ix 0.043 0.018
Perpendicular illuminance
Height: 3.573 m

m
)
~

Tree Canopy North 037 Ix 0.00 Ix 7.58 Ix 0.00 0.00
Perpendicular illuminance
Height: 3.000 m

(]
o
u

Utilisation profile; DIALUX presetting (5.7.4 Standard (outdoor transportation area))

Table 1 Continued. Lighting Performance Summary: Average, Minimum, and Uniformity
for Calculated Areas

For additional details, please refer to the relevant lux level drawings on the following
pages.



6. Lux Level Contours from DIAlux Lighting Simulation
Car Park - CG1

[
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5.35 7.48 10 15 20 29 40 56 [1x]
Properties E Emin Ermax Us (01) (s} Index
Car Park 216 Ix 5.44 Ix 47.6 Ix 0.25 0.11

Perpendicular illuminance
Height: 0.000 m

Utllisation profile; DIALux presetting (5.7.4 Standard (outdoor transportation area))

Figure 8. Detailed Lux Levels for CG1

The results from each calculation surface have been carefully analysed to ensure that the
lighting levels meet the design criteria for safety, visibility, and compliance with local
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regulations. The key metrics for each surface include the average lux level, the minimum
lux level, and the uniformity ratio, which indicates the evenness of light distribution
across the area.

CG1: Car Park Area
Avg: 21.6 lux
Min: 5.44 lux
UR( Min/Avg): 0.25

The car park achieves the recommended average lux level for vehicle and pedestrian
safety for an outdoor car park with medium to light traffic. The uniformity ratio indicates
the evenness of light distribution across the area. This has been minimised through
careful placement of lighting columns and use of fittings with appropriate beam angles.
Where excessive light spill was initially noted, additional measures, such as the use of
baffles, ensure minimal light spill into adjacent residential areas. The light scene
diagrams attached below show the lux levels across the site and in neighbouring
residential areas.



House North West - CG2

Perpendicular illuminance
Height: 0.050 m

0.10 [ix]
Properties E Ermin Emax Us (1) a2 Index
house 3 0.007 Ix 0.00 Ix 0.052 Ix 0.00 cG2

Figure 9. Detailed Lux Levels for CG2

CG2: House North West
Avg: 0.007 lux

Min: 0.00 lux

UR( Min/Avg): 0.00




House North - CG3

Perpendicular illuminance
Height: 0.000 m

0.10 (Ix]
Properties E Ernin Erae Us (o) gz Index
House 2 0.010 Ix 0.00 Ix 0.043 Ix 0.00 0.00

Standard (outdoor transportation area))

CG3: House North
Avg: 0.010 lux
Min: 0.00 lux

UR( Min/Avg): 0.00

Figure 10. Detailed Lux Levels for CG3




House North East - CG4

Perpendicular illuminance
Height: 0.000 m

AR, AT Kg}—fﬂ q?-z?\ Sh -~
010 [x]
Properties E Erin Emax Uo (1) 92 Index
House 1 0.0131x 0.00Ix 0.086 Ix 0.00 0.00 CGa

ng (5:1.4 Standard tion area))

Figure 11.Detailed Lux Levels for CG4

CG4: House North East
Avg: 0.013 lux

Min: 0.00 lux

UR( Min/Avg): 0.00




Tree Canopy North - CG5

Perpendicular illuminance
Height: 0.050 m

0.10 0.20 0.30 0.50 0.75 1.00 1.39 1.95 2,73 [Ix]
Properties E Emin Emax Us (1) [oF Index
Tree Canopy North 0.23 Ix 0.003 Ix 2.58 Ix 0.013 0.001

Hile; DIALLx presetting (5.1.4 Stai wdard (outdoor transportation area))

Figure 12. Detailed Lux Levels for CG5

CG5: Tree Canopy North
Avg: 0.23 lux

Min: 0.003 lux

UR( Min/Avg): 0.013




Tree Canopy South - CG6

0.10 [x]

Properties E Enmin Emax Uo (1) 92 Index
Tree Canopy South 0.007 Ix 0.00 Ix 0.007 Ix €65
Harizontal illuminance

Height: 0.000 m

Utilisation profile; DIALux presetting (5. 7.4-Standard (outdoor transportation area))

CG6: Tree Canopy South
Avg: 0.001 lux

Min: 0.00 lux

UR( Min/Avg): 0.00

Figure 13. Detailed Lux Levels for CG6




Tree Canopy West - CG7

Perpendicular illuminance
Height: 0.050 m

r,m o
I 4@ = 1 =
0.10 0.20 0.30 0.50 0.78 1.00 1.39 1.95 273 3.82 5.35 7.48 10 [ix]
Properties E Ernin Emax Us (gr) g2 Index
Tree Canopy West 217 Ix 0.000 Ix 10.3 1% 0.00 0.00

tilisation profile; DIALux presetting (5.1.4 Standard (outdoor transportation area))

Figure 14. Detailed Lux Levels for CG7

CG7: Tree Canopy West
Avg: 2.11 lux

Min: 0.00 lux

UR( Min/Avg): 0.00




7. Light Spill Calculation on Neighbouring House Facades

The diagrams below show vertical calculation surfaces placed on the facades of the
houses neighbouring the car park. These surfaces were used to assess the light spill from
the car park onto the residential properties. By calculating the lux levels at these
surfaces, we verified that the illumination levels comply with local regulations,
particularly ensuring that the light levels do not exceed the maximum allowable lux at
windows and sensitive areas, as outlined in the IPL guidelines. This analysis ensures
minimal impact on the neighbouring residents.

House North West Wall 2 - CG8

0.10 0.20 [Ix]

Properties E Emin Ermax Us (an) 92 Index

House 3 W2 0.060 Ix 0.005 Ix 0.20 Ix 0.083 0.025 CG8
Perpendicular illuminance
Height: 3.573 m

on praofile: BIALux presetting (5.1.4 Standard (outdoor transportation area))

Figure 15. Detailed Lux Levels for CG8

CG8: House North West Wall 2
Avg: 0.060 lux

Min: 0.20 lux

UR( Min/Avg): 0.083



House North Wall 2 - CG9

0.10 []
Properties E Emin Ermax Uo (g1) gz Index
House 2 W2 0.030 Ix 0.014 Ix 0.063 Ix 0.47 0.22

Perpendicular illuminance
Height: 3.500 m

profile; DIALUx presetting (5.1.4 Standard (outdoor transportation area))

Figure 16. Detailed Lux Levels for CG9

CG9: House North Wall 2
Avg: 0.030 lux

Min: 0.014 lux

UR( Min/Avg): 0.47



House North Wall 1 - CG10

.10 0.20 0.30 0.50 [ix]
Properties E Emin Ermax Us (g1)
House 2 W1 0.22 Ix 0.067 Ix 0.42 Ix 0.30

Perpendicular illuminance
Height: 3.573 m

Utilisation profile: DIALUX presetting (5. 1.4 Standard (outdoor transportation area))

Figure 17. Detailed Lux Levels for CG10

CG10: House North Wall 1
Avg: 0.22 lux

Min: 0.0067 lux

UR( Min/Avg): 0.30



House North East Wall 2 - CG11

0.10 [ix]

Properties E Emin Emax Us (g1) (o3 Index
House 1 W2 0.028 Ix 0.003 Ix 0.076 Ix 0.11 0.039 CG11
Perpendicular illuminance

Height: 3.573 m

Figure 18. Detailed Lux Levels for CG11

CG11: House North East Wall 2
Avg: 0.028 lux

Min: 0.003 [ux

UR( Min/Avg): 0.11



House North East Wall 1 - CG12
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0.20 0.30 0.50 [ix]
Properties E Ermin Emax U (g1) gz Index
House 1T W1 0.28 Ix 011 Ix 0.49 Ix 0.39 0.22 cG12
Perpendicular illuminance
Height: 3.573 m
Utilisation profile; DIALUx presetting (5.7.4 Standard toutdoor transportation area))

Figure 19. Detailed Lux Levels for CG12

CG12: House North East Wall 1
Avg: 0.28 lux

Min: 0.11 lux

UR( Min/Avg): 0.39



House North East Wall 3 - CG13

iR L. 134

) .04

0.10 [ix]
Properties E Emin Emax Us (a1) g2 Index
House 1 W2 0.033 Ix 0.004 Ix 0076 Ix 0.12 0.053 CG13

Perpendicular illuminance
Height: 3.573 m

Utilisation profile; DIALUx presetting (5.1.4 Standard {outdoor transportation area))

Figure 20. Detailed Lux Levels for CG13

CG13: House North East wall 3
Avg: 0.033 [ux

Min: 0.004 lux

UR( Min/Avg): 0.12



House North West Wall 1 - CG14

0.10 0.20 [Ix]
Properties E Ermin Ermax U (g1) g2 Index
House 3 W1 0.047 Ix 0.002 Ix 0.11 Ix 0.043 0.018 CG14

Perpendicular illuminance
Height: 3.573 m

Utilisation profile: DIALux presetting (5.7.4 Standard (outdoor transportation area))

Figure 21. Detailed Lux Levels for CG14

CG14: House North West Wall 1
Avg: 0.047 lux

Min: 0.002 lux

UR( Min/Avg): 0.043

8. Compliance with Bat Regulations
As part of the environmental considerations, the lighting design complies with bat

conservation guidelines, ensuring minimal disruption to local wildlife. Key compliance
points include:



- Warm light temperatures ([X K, typically less than 3000K for bat compliance]) to reduce
the attraction of insects and avoid disturbing nocturnal wildlife.

- Directional lighting that limits upward light spill and minimises intrusion into natural
habitats.

- Baffles and shields used on fixtures to reduce light spill into areas where bats are likely
to forage or roost, particularly near the north tree canopy.

In addition illuminance contour plots for areas where bats are expected have been
produced in line with the guidelines set in the IPL GNOS.

The lighting scheme has been designed with reference to the Bat Conservation Trust's
Guidance Notes for Lighting and aims to protect the local bat populations while ensuring
the functional requirements of the car parks are met.

9. Conclusion

In conclusion, the proposed lighting design for the land to the rear of ||| Gz
meets the necessary safety and visibility requirements while adhering to the strict
guidelines regarding light pollution and environmental protection.

The lux levels across the site, including in adjacent residential properties, comply with IPL
recommendations. Additionally, the design takes into account the protection of local
wildlife, particularly bats, by utilising appropriate light fittings and temperature settings.
We believe the proposed lighting solution is compliant with local regulations and
provides an effective balance between safety, efficiency, and environmental
responsibility.



