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About Rubidium Light

Rubidium Light is a specialist lighting design consultancy that works with stakeholders across many areas of development from

concept to final construction.

Rubidium Light has been operating since 2011 and brings together an in-depth knowledge of lighting and its application in technically

difficult lighting solutions.

Rubidium Light prides itself on its ability to react quickly and in a cost-effective manner to provide outcomes both responsible and cost

effective to its clients and the environment.
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Technical Report

Addressing WA Planning Commission Dark Sky and Astrotourism Position Statement
Proposed McDonald's Development

Corner of Heath Road and Canning Road, Kalamunda WA

Scott Forbes, Rubidium Light
28 November 2024

Introduction

This report has been prepared by Rubidium Light to address the WA Planning Commission's Dark Sky and
Astrotourism Position Statement in the context of the proposed McDonalds and Carwash development at the
corner of Heath Road and Canning Road, Kalamunda WA. The lighting design for the development has been
carefully evaluated to align with principles aimed at minimising light pollution and preserving the night sky, while
ensuring functionality and safety for all users of the space.

The lighting plan adheres to the following key principles as outlined by the Position Statement:

Principle 1: Eliminate Spill Light

Spill light from the development has been minimised and is demonstrated to comply with the requirements of
AS/NZS 4282:2023 - Control of Obtrusive Effects of Outdoor Lighting in an A3 Environmental Zone for both
non-curfew and curfew operation.

o Upward Waste Light Control: All luminaires and illuminated signage have been carefully designed to
minimise upward light spill, ensuring compliance with obtrusive light thresholds. Light fittings have been
specified with full cutoff optics, preventing unnecessary light from escaping into the upper hemisphere.

« Signage Adjustments: The conventional McDonald's pylon sign has been replaced with smaller signs
mounted at lower heights. This design choice not only reduces upward light but also ensures signage
remains visible and effective within the immediate vicinity.

« Site Layout Optimisation: The site layout and placement of luminaires have been optimised to
concentrate illumination where it is needed, such as pathways, entrances, and parking areas, while
avoiding unnecessary spillage into natural or residential areas.

These measures collectively ensure that the development minimises its contribution to light pollution and
supports the preservation of the night sky, consistent with the principles outlined in the Position Statement.



Principle 2: Avoid Over-Lighting

Car park and general area lighting have been carefully designed to comply with AS/NZS 1158.3.1:2020 -
Lighting for Roads and Public Spaces (Category P), specifically for subcategories PC1, PCD, and PCX. This
ensures adequate lighting for safety while avoiding unnecessary brightness or energy use.

Lighting Levels: The lighting design maintains the required uniformity and illuminance levels for
pedestrian safety and visibility, but avoids exceeding the minimum thresholds, reducing light pollution
and energy waste.

Adaptive Lighting Controls: To further mitigate over-lighting, the project incorporates adaptive
lighting controls. These controls enable dimming or step-down operation during off-peak hours, such
as late at night, aligning with curfew requirements and reducing unnecessary illumination.

Luminaire Placement: The placement of luminaires has been optimised to maximise coverage and
minimise overlap, ensuring that light is concentrated only where it is needed. This approach prevents
over-lighting in areas where lower illumination levels are sufficient.

Avoidance of Bright Glare: The design carefully avoids the use of excessively bright fixtures that
could create glare, which can reduce visibility and detract from the night-time ambiance of the area.
Fixtures with appropriate cutoff angles and shielding are utilised to focus light downward and away from
sensitive areas.

lllumination Prioritisation: Key areas such as pedestrian pathways, vehicle circulation routes, and
building entrances are prioritised, while secondary sones, such as peripheral landscaping, are it to
minimal necessary levels, if at all, in compliance with the Category P subcategories.

By adhering to these principles, the lighting design ensures that the site is functional, safe, and welcoming
without contributing to unnecessary light pollution or detracting from the dark sky experience valued in the

region.



Principle 3: Use Energy-Efficient Light Sources

Energy efficiency has been a central focus of the lighting design, with all luminaires selected being LED-based,
ensuring the project adheres to modern sustainability and efficiency standards.

High-Efficacy Luminaires: The LED luminaires selected for the project achieve high luminous efficacy,
providing more light per watt of energy consumed compared to traditional light sources. This
significantly reduces energy demand while maintaining necessary illumination levels.

Smart Lighting Controls: The inclusion of smart lighting systems allows for further energy savings
by enabling features such as motion sensing, daylight harvesting, and automated dimming during
periods of low activity. These systems adjust output dynamically to match actual usage patterns.

Longevity and Reduced Maintenance: LEDs have a long operational lifespan, reducing the frequency
of replacements and the environmental impact associated with manufacturing and disposing of lighting
components.

Low-Power Signage Solutions: llluminated signage uses highly efficient LED modules, ensuring
visibility with minimal energy use. The smaller, lower-mounted signs further reduce power requirements
compared to traditional pylon signage.

These measures ensure that the lighting design not only meets the project’s functional needs but also
minimises its environmental footprint, contributing to energy conservation and supporting the principles of
sustainable development.

Principle 4: Ensure Lights Are Not Directed Towards Reflective Surfaces

The lighting design avoids directing fixtures toward reflective surfaces that could exacerbate glare or contribute
to sky glow.

Fixture Orientation: Light fixtures have been oriented to focus illumination on target areas, such as
pathways and parking sones, minimising reflections and light scatter.

Non-Reflective Materials: Where possible, non-reflective or matte-finished materials are used for
surrounding surfaces in the design, further mitigating the potential for light reflection.



Principle 5: Use Warm White Colours

The lighting design exclusively employs 2700K warm white LEDs, a choice that prioritises minimising the impact
of artificial lighting on both the environment and human health.

¢ Reduced Blue Light Emission: Warm white LEDs at 2700K emit significantly less blue light compared
to higher colour temperatures, such as 4000K or 5000K. This helps reduce light pollution that can
scatter in the atmosphere, thereby preserving the night sky visibility critical for astrotourism and
astronomical observation.

o Wildlife-Friendly Lighting: The lower blue content is less disruptive to local wildlife, particularly
nocturnal species, whose natural behaviours can be affected by cooler light temperatures. This aligns
with environmental stewardship goals in the Kalamunda area.

e Enhanced Visual Comfort: Warm white lighting provides a more comfortable and visually appealing
environment for pedestrians and patrons, reducing glare and visual fatigue while enhancing the
ambiance of the site.

e Consistent Application: All luminaires across the site, including those for pathways and carparks,
utilise warm white LEDs to maintain a cohesive and non-intrusive lighting scheme.

e Astrotourism Alignment: By using 2700K LEDs, the project supports the objectives of the Dark Sky
and Astrotourism Position Statement, ensuring that the development contributes minimally to light
pollution in a region that values its natural nightscape.

This commitment to warm white lighting underscores the project’s dedication to preserving the natural character
of the area, promoting sustainability, and supporting astrotourism initiatives.

Conclusion

The lighting design for the proposed McDonalds and Carwash development demonstrates a proactive approach
to addressing the WA Planning Commission's Dark Sky and Astrotourism Position Statement. By incorporating
best practices for spill light control, energy efficiency, and spectral management, the project aligns with the
principles of sustainable lighting and environmental stewardship.

Rubidium Light remains committed to supporting dark sky preservation efforts while ensuring functional and
compliant lighting solutions for this development.

Prepared by:
Scott Forbes
Rubidium Light



PROPOSED McDONALDS RESTAURANT AND CARWASH

CANNING ROAD AND HEATH ROAD
KALAMUNDA, WA

GENERAL LIGHTING NOTES:
1. THIS DRAWING SET DEMONSTRATES COMPLIANCE WITH AS/NZS4282:2023 FOR THE PROPOSED
— LIGHTING ARRANGEMENT SHOWN, INCLUDING ILLUMINATED SIGN LUMINANCE LIMITS.
HEATHROPD e 2. CARPARK AND DRIVEWAYS COMPLY WITH AS/NZS1158.3.1 SUB CAT. PC1, PCD AND PCX.
3. ALL LUMINAIRE DATA IS SUPPLIED BY MANUFACTURER.
4.  DESIGN SOFTWARE USE AGI32 V21,
5. ALL CALCULATIONS AND RESULTS PROVIDED ARE SUBJECT TO TOLERANCES IN ACCORDANCE
2 WITH AS/NZS3827.1-1998 AND AS.NZS3827.2-1998 LIGHTING SYSTEM PERFORMANCE AND
= ACCURACY TOLERANCES.
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' e e FOR NON-CURFEW AND CURFEW OPERATION (i.e. 24 HRS).
T o 8.  ALL OBTRUSIVE LIGHT ANALYSIS IS EVALUATED AT INITIAL FLUX.
SITE PLAN
SCALE: N.TS.
LIGHTING CERTIFICATION
LIGHTING CERTIFIED TO COMPLY WITH AS/NZS4282:2023 FOR
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ZONE.
*  CARPARK AND DRIVEWAYS COMPLIANT WITH
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MANUFACTURER.
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Luminaire Schedule Calculation Summary
Symbol Qty Label Description LLF Luminaire | Luminaire | Filename Label CalcType Avg Max Min Max/Avg
Lumens Watts CARWASH CARPARK Eh llluminance 29 99 7 341
T i A CREE UNO 200 36W 2700K LED AREA LIGHT ON4m POLE | 1.000 | 4118 % 1200 6V TRGAG2-200 82783 Wies CARWASH CARPARK EV] TTuminance NA 9 7 NA
T |5 [~ CREE UNO 200 36W 2700K LED AREA LIGHT ON 6m POLE__| 1000 | 4118 % A1_200_4M-TRSAG2-200-8L27836 W es CARWASH CARPARK EVZ Tluminance NA 0 i NA
73 4 A3-6 CREE UNO SCP 54W 2700K LED AREA LIGHT ON 6m POLE 1.000 6247 54 A3_SCP_6M-TRSA-02-SCP-8L27854W.ies CARWASH DRIVEWAY Eh llluminance 28 189 2 6.76
T [® CREE GPY-C 16W 2700K LED WALL LIGHT 00| 2480 G BT-05QW-C2L2TKT 4N es TicDONALDS CARPARK En Turinance 7 Bl 5 3%
E] 2 B2 CREE CPY-C 30W 2700K LED WALL LIGHT 1.000 3870 30 B2-0SQW-C-4L-27K7-4M.ies McDONALDS CARPARK Ev1 llluminance NA. 23 4 NA.
& 6 H1 CREE CPY FLAT LENS 86W 3000K LED CANOPY LIGHT 1.000 12450 86 H1-CPY250-C-13L-30K8-F-UL.ies McDONALDS CARPARK Ev2 llluminance NA. 25 4 NA.
] ® R TOW DOWNLIGHT S 98 TR -EQED0106 TWa0.-PC02500 s WicDONALDS DRIVE-TRROUGH TTominance Bl o 7 702
[ —— SIGN ENTRY CLIP 1811 x 221 1.000 1300 1 PP-6X6-28590 4000K.IES
0O § | SIGNGOLDENARCHWALL | 1371 x 1206mm 00| 2400 i PP-6X6-26590 400K ES
-1 |3 [ SONMARE 492x700 7000 | 3850 i PP-6X6-2659 4000K ES
ﬂ:ﬂ 2 SIGN PLAYPLACE 2400 x 690 1.000 3400 1 PP-6X6-28590 4000K.IES
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llluminance
Maximum Allowable Value: 2 Lux

Calculations Tested (7):

Test Max.
Calculation Label Results lllum.
REL BDY HEATH ROAD_IIl_Seg1 PASS 0
REL BDY HEATH ROAD_Ill_Seg2 PASS 0
REL BDY HEATH ROAD_Ill_Seg3 PASS 1
REL BDY HEATH ROAD_Ill_Seg4 PASS 1
REL BDY CANNING ROAD_IIl_Seg1 PASS 1
REL BDY CANNING ROAD_lIl_Seg2 PASS 1
REL BDY CANNING ROAD_IIl_Seg3 PASS 2

Luminous Intensity (Cd) At Vertical Planes

' Maximum Allowable Value: 2500 Cd

Calculations Tested (7):
o — Test
Calculation Label Results
. REL BDY HEATH ROAD_Cd_Seg1 PASS

REL BDY HEATH ROAD_Cd_Seg2 PASS

t REL BDY HEATH ROAD_Cd_Seg3 PASS

t REL BDY HEATH ROAD_Cd_Seg4 PASS
REL BDY CANNING ROAD_Cd_Seg1 PASS
REL BDY CANNING ROAD_Cd_Seg2 PASS
REL BDY CANNING ROAD_Cd_Seg3 PASS

Upward Waste Light Ratio (UWLR) - LUMINAIRES
Maximum Allowable Value: 2.0 %

Calculated UWLR: 0.0 %
Test Results: PASS

Upward Waste Light Ratio (UWLR) - SIGNS
Maximum Allowable Value: 2.0 %

e e

Calculated UWLR: 9.8 %

% Test Results: PASS
S A ] 7 2 ” - . : 4
@ REL BDY CANNING ROAD B] :
e B ke, Project Tite: TV I Th ]
PROPOSED McDONALDS AND CARWASH ELECTRICAL SERVICES Scale: -
CANNING ROAD AND HEATH ROAD LIGHTING — for S i“:"::"' L'QS’:' ,
KALAMUNDA WA OBTRUSIVE LIGHT ANALYSIS Loganholme QLD 4120
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SIGNAGE SCHEDULE
Tag Deacription IIuminaied
0 1 Y S1A__|"McDonaid's” Véoramark Wall Sign
HEATH ROAD e =
528 Play Place Wall Sign fias
538 |"Goiden Arches” Viall Sign Yas
538 |"Goiden Arches” Wiall Sign Yos
53C  |"Goigen Arches” Wall Sign Yes
530 | Gowsen Arches” Wil Sign Yos
53 |"Goiden Arches” Wiall Sign Yes
S3F  |"Goigen Arches” Wiall Sign Yes
SSA__|"MoCae” Bumion Sign 81200mm
558 ["MoCaie™ Wal Sign
S5C  |"hcCate" Wall Sign
S50 |"MoCaten Wil Sign
56 |wcDelivery Wall Sion (Doubie Sided) Yes
S7TA  |Outoor Menuboard Single 55° Yas
578 | Oulioor MEnuDoard Singe 557 Yos
57C  |Ouldoor Menuboard Doutie 55° Yes
0O S0 |Outoor Menuboar Doutse 55° Yos
S8  |Directional Sign 0.72.3m High - Drive Theu| s
584 Side 2 | Directional Sign 0,732 3m High - Drive Theu|  es
o - Left Amow
nd 588  |Directional Sign 0.72.3m High - Exry - Yes
' Right Ao
588 Side 2 | Dinectional Sign 0.7x2.3m High - Eniry - Yes
550 () Led Arow
= S8C  |Directional Sign 0.7x2.3m Hign - Drive Th| s
: - Douttie Ao - ATy Lane Any Time
= | 5&C Side 2 | Directional Sign 0.7x2.3m High - Esank Yos
= 580 |Directional Sign0. 72 3mHigh - Mo Erlry | Yes
- S0 Sige 2 | Dirsctiona Sgn )72 3m High - Thank Yoy Yes
SBE  |Directional Sign 0.72.3m Hign - Drive Thu| Yes
=T - Lefl Armow
) SBE Side 2 | Directional Sign 0.7:2.3m High - Thank Yo Yes
PROPOSED | s S9A  [Heght Clearance Ganiry Sign L=
McDONALD'S o e g CEe ey =
‘ T o= I B A |Speed Sign (10kming Mo
RESTAURANT = e W 5118 |NoPedeswian Access Mo
BICMOL 380 : e S1IC__| Mo Pegestian Access Ma
FrL= Zr4.50 I | SHD_|NoPedestian Access Mo
5 S11E  |Sike Fack Sign Mo
511F _ |Accessible Parking Sign o
511G |Pedestian Crossing Sign ™
511K |stop Sin Mo
5111 |Pedesinan Caution Sign Mo
5134  |Drive-Theu Information Sign 2. FAY HERE] Mo
5138  |Drive-ThVu INfrmation Sign *3. PICK UP e
HERE™
S13C  |Drive-Thiu Information Sign "4. PICK UP Mo
HERE"
Table 3.4 — Maximum average luminance of surfaces (cd/m2)
. i“l‘”r"““f;tal T ALL ILLUMINATED SIGNAGE WILL BE LIMITED TO 250cd/m? by the sign manufacturer/supplier to comply with
See Clanse333 | 01 50 | 150 | 250 | 350 Table 3.3 AS/NZS4282:2019 Environmental zone A3
Rev. Date Drn. _ Description Chkd. Project: Title: Drawn: SAF Chk ™ Date: 28112024
PROPOSED McDONALDS AND CARWASH ELECTRICAL SERVICES Scale: o
CANNING ROAD AND HEATH ROAD LIGHTING rawing o o s
KALAMUNDA WA SIGNAGE DETAILS Loganholme QLD 4129
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