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1. INTRODUCTION 

Lighting Art & Science has been engaged to assess the light obtrusion of proposed new LED 
billboard signs at Woodville Road, Granville. The proposed signs are bridge mounted on the 
existing railway overpass above Woodville Road. 

The proposed signs will be digital LED signs with variable content. 

2. RELEVANT STANDARDS 

There are several standards that may have relevance to this site. 

▪ AS/NZS4282: Control of obtrusive effects of outdoor lighting, gives control for the levels of 
spill light that can be reasonably expected in an urban environment. This is not called up 
in any NSW legislation, however conformance is commonly required in LEPs ( Local 
Environmental Plans). The standards main concentration is on the impact on residents. 

▪ NSW Transport Corridor Advertising and Signage Guidelines (NSWTAG) specifies 
luminance limits on signs by day and night concentrating on the impact on traffic. 

▪ CASA Manual of Standards Part 139-Aerodromes- section 9.21 (CASA MoS Pt 139) 

Both AS/NZS4282 and NSWTAG include limits on the graphical content including dwell time, 
change in luminance between images and colour; however, these are outside the scope of this 
study. 

3. AS/NZS4282 

AS4282 Control of the obtrusive effect of outdoor lighting was written to establish limits of light 
obtrusion that provide a reasonable balance between impact of light on the amenity of the 
neighbour and the ability to have an external lighting installation. 

This standard is only applicable to night-time hours. 

The preface of the standard states “These criteria have been employed to ensure that the 
standard is both credible to the interested parties and pragmatic in application.” 

The standard recommends limits for several light technical parameters (LTP) based on the 
ambient conditions (Environmental Zones), and time of night (Non-curfew and Curfew Period).  

3.1 Environmental Zone 

The higher the ambient conditions, the higher the allowable obtrusive lighting limit.  

Table 3.1 is an extract from the standards detailing the various environmental zones.  

The environmental zones relate to the nature of the surrounding areas and represent not only the 
expected ambient lighting but also the level of activity. 
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Table 3.1: Environmental Zones AS/NZS4282:2019 (table 3.1) 

3.2 Curfew period 
The standard includes a curfew period during which the light technical parameters are significantly 
reduced. It is assumed that during these periods the majority of residential activity will have 
ceased, and people will be sleeping.  

The stricter curfew limits only apply to the windows of ‘habitable’ rooms defined in the standard 
as; “A room within a dwelling that is occupied by people for extended periods, especially at night, 
e.g. living room, bedroom and study but not bathroom, kitchens or storage room.” 

The default time for the curfew period is 11:00pm to 6:00am; however, the consent authority can 
amend the times. 

3.3 Light technical parameters (LTPs) 

AS/NZS4282 applies limits to five light technical parameters.  

Conformance with the standard is by calculation rather than measurement. This enables approval 
prior to the installation of the lighting separate from the contribution of existing lighting. 

The light technical parameters are as follows:  

3.3.1 Illuminance in the vertical plane 

This is a measure of the general light spill onto the property. The levels are calculated at the face 
of the building/regulatory building line in the vertical plane and facing perpendicular to the fence, 
or building.  

The illuminance in the vertical plane is an assessment of the extent to which the lighting will light 
up the interior of a residence facing the installation. 

The Illuminance reduces proportionally to the square of distance from the light source. As a result, 
the further away from the light source the less the impact.  The illuminance also reduces as the 
angle from the perpendicular increases. 
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The illuminance is a measure of the amount of light falling on a surface and is measured in lux. 

The illuminance used in AS/NZS4282 is the direct illuminance resulting from the installation; that 
is the light that comes directly from the light fittings.  

In all installations there is also indirect light that is reflected off the ground, walls of buildings, 
objects in the lit area and in some cases reflections from clouds and the sky.  

The standard only addresses direct illumination effects.  This is due to the standard being 
designed to determine conformance or non-conformance.  Direct illumination can be readily and 
reliably calculated. Indirect illumination is a result of light reflected off the ground and other 
surfaces and will change depending on things like, the colour of buildings, the colour of clothes 
people are wearing, whether trees have leaves etc. and whether the surfaces are wet or dry. 

Although inter-reflected light does have an effect, it cannot be reliably calculated and therefore 
cannot be a criteria for conformance.   

The standard only looks at the illuminance resulting from the proposed installation and not the 
cumulative impact of the other lighting in an area (e.g. nearby street lighting etc.). 

3.3.2 Luminous Intensity emitted by luminaires 

This is a measure of the brightness of the light source in a given direction and is used by the 
standard as an approximation of the glare generated.  

This is governed by the brightness of the light source, the glare control of the light fitting and the 
viewing angle. This affect does not reduce with distance; however, with a very small light source 
the perception will reduce as the image of the light on the eye becomes smaller than the size of 
the light receptors in the eye. In addition, if the distance is long enough there will be a reduction in 
the brightness due to the permeability of the air. 

It is used in this standard as an indication of the level of distraction or discomfort the lighting might 
cause.  The luminous intensity relates to a specific direction and will depend on the light 
distribution of the light fitting and the direction of view. 

Luminous Intensity is the light leaving a source in a given direction and is measured in 
candelas. 

As the luminous intensity varies with the area the relationship with glare only works for physically 
small light sources. As a result, it is not used for the assessment of signage or large area sources. 

3.3.3 Luminance 

The Luminance is the light that leaves the area of a surface in all directions. It is measured in 
candela/m2. The eye sees by distinguishing the difference in luminance between the different 
objects and surfaces. 

Luminance is a better indication of the obtrusive effects of large area sources such as signs or 
floodlit facades. 

3.3.4 Threshold Increment 

This is a measure of the disability glare that results from the light sources and their impact on 
driver’s ability to read signs, signals and see objects. The threshold increment is calculated from 
the driving position for cars driving on roads that are near the lighting installation. AS/NZS4282 
assumes a background luminance based on the Environmental Zone. 

3.3.5 Upward Light Ratio (ULR) 

Upward Light Ratio is the ratio of the light that is emitted from the luminaires, in their aimed 
positions, divided by the total light emitted by the luminaires. This is a measure of the contribution 
of the installation to sky glow. 

AS/NZS4282 has a standard limit or ULR for internally lit signs of 50%. 
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3.3.6 Relevant Light Technical Parameters 

The relevant Light Technical Parameter limits from AS/NZS4282 are indicated in Tables 3.2 and 
3.3. 

 

Maximum Values of Light Technical Parameters 

Zones 

Vertical illuminance levels 
(Ev) 
lx 

Threshold Increment (TI) 

Non-Curfew Curfew % 
Default 

adaptation level 
(Lad) 

A2 5 1 20% 0.2 

A3 10 2 20% 1 

A4 25 5 20% 5 

 
Table 3.2 Excerpt from table 3.2 of AS/NZS4282 

 

Maximum Average Luminance of Surfaces (cd.m2) 

 

 

 

 

Table 3.3 Excerpt from table 3.5 of AS/NZS4282 

 

The complete tables from AS/NZS4282 are included as Annexure A 

 

4. NSW TRANSPORT CORRIDOR ADVERTISING AND SIGNAGE 
GUIDELINES 

The NSW Transport Corridor Advertising and Signage Guidelines have specific criteria for digital 

signs in Section 2.5.8 Digital signs. These relate to motion in the content, the dwell time of the 

content and the transition time to minimise distraction to drivers. These criteria are principally 

associated with the sign digital content and are outside the scope of this analysis. 

Table 6 in the Guidelines sets luminance limits for the day and night operation of digital signs. 

Lighting Condition 
Zone 1 
(cd/m2) 

Zones 2 and 3 
(cd/m2) 

Zone 4 
(cd/m2) 

Full sun on face of 
signage No limit 

No limit No limit 

Daylight luminance 6000 6000 

Morning and evening 
twilight and inclement 
weather 

700 700 500 

Night-time 350 350 200 
 

Table 4.1 Copy of Table 6 from NSW Transport Corridor Advertising and Signage Guidelines 

Environmental Zones 

A0 A1 A2 A3 A4 

0.1 0.1 150 250 350 
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The zones referred to in the table are different to the Environmental Zones in AS/NZS4282 and 
are defined as follows: 
“Zone 1 covers areas with generally very high off-street ambient lighting, e.g. display centres 
similar to Kings Cross in Sydney, and Central Business District locations. This would normally be 
expected to include land zoned B8 Metropolitan Centre and may include land zoned B3 
Commercial Core or B4 Mixed Use, but does not exclude other land use zones. 

Zone 2 covers areas with generally high off-street ambient lighting e.g. some major 
shopping/commercial centres with a significant number of off-street illuminated advertising devices 
and lights. This could be expected to include land zoned B3 Commercial Core or B4 Mixed Use, 
but does not exclude other land use zones. 

Zone 3 covers areas with generally medium off-street ambient lighting e.g. small to medium 
shopping/commercial centres. This would normally be expected to include land zoned B1 
Neighbourhood Centre and B2 Local Centre, but does not exclude other land use zones. 

Zone 4 covers areas with generally low levels of off-street ambient lighting e.g. most rural areas, 
or areas that have residential properties nearby. This would normally be expected to include most 
RU Rural land use zones apart from the RU5 Village zone, but does not exclude other land use 
zones.” 

5. CASA Manual of Standards Part 139-Aerodromes- section 9.21 

The CASA (Civil Aviation Safety Authority) Standard relates to the potential confusion for pilots 
landing at a local aerodrome. This only relates to lights within specific corridors around the 
approach to the runways. 

The zone of control for CASA is shown in Annexure B.  
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6. PROPOSED SIGNAGE 

The location of site is shown below.  

Figure 6.1 – Woodville Road, Granville 

 

Figure 6.2 –Elevation sign 1 (south elevation) 
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Figure 6.3 –Elevation sign 2 (north elevation) 

The bridge mounted signs are located on the north and south sides of the railway overpass over 
Woodville Road. On the south side of the railway bridge, facing sign 1 there are number of low 
level residential properties, with a few commercial properties in between. Most of these properties 
are located at approximately the same level as the railway overpass. These residential properties 
are mostly 1 story properties. Number 2, 6, 8, 10, 9-11 (2 stories) 13 and 15 Woodville road face 
the sign on an angle, and were included in the calculations. Some of these properties have fences 
blocking the light. To the east of sign 1 there is a 3 story residential property on 121-127 Railway 
Parade, this property was included in the calculations. On the north side of the railway bridge, 
facing sign 2, there are a number of commercial properties. 

 

 
Figure 6.4 – Plan showing residential sites 

Sign 2 

2 Woodville 
Road 

6 Woodville 
Road 

8 Woodville 
Road 

10 Woodville 

Road 

Sign 1 

121-127 Railway 
Parade 

9-11, 13 and 15 
Woodville Road 
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7. PARAMETERS 

The proposed signs will be LED signs with variable image content.  
There has not been a sign supplier appointed at this stage, so we have based the design on 
generic sign elements. 
We have assessed the signs using a Lambertian source to represent a sign module. 
The Lambertian model has a slightly wider distribution than the typical sign and therefore is a 
conservative estimate of the impact on surrounding residences. 
The signs have a variable light output to optimise visibility by day and night. 
 
The proposed sign will have the following physical parameters: 
 

Parameter Value Comment 

Overall Height 3.3m  
(3.2m visual screen width) 

 

Overall Width 15.5m  
(12.4m visual screen width) 

 

Module Height 365.76mm Nominal Refer Note 1 

Module Width 365.76mm Nominal  

Number of Modules 306 (34 across x 9 high) Refer Note 1 

Maximum Daylight 
Luminance 

6000 Cd/m2 Refer Note 2 

Note 1: The size and therefore the number of modules can vary from brand to brand of sign technology. 
Note 2: The Maximum Luminance shall be set to 6000 Cd/m2. 

 
Table 7.1 Physical Parameters 

 
Based on the location of the signs we believe that the applicable environmental limits/zones and 
LTPs will be as follows: 
 

 Sign 1 Sign 2 

Environmental Zone to AS/NZS 4282 Zone A3 Zone A4 

NSW Transport Corridor Advertising and Signage 
Guidelines    

Zone 3 Zone 3 

Maximum Vertical Illuminance – Non-Curfew 10 lx 25 lx 

Maximum Vertical Illuminance – Curfew 2 lx 5 lx 

Maximum Threshold Increment  20% @ Lad =1 20% @ Lad =5 

Maximum average Luminance of Surface 250 cd/m² 350 cd/m² 

Upward Light Output Ratio 50% 50% 

 
Table 7.2 Applicable limits 
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8. METHODOLOGY 

A site inspection was undertaken on 9 November 2020 to identify residential dwellings 
surrounding the site and to identify any permanent obstructions to the view of the sign. 

The luminance of the sign was taken from the typical technical information for the sign modules.  

The specification of the Daktronics DVX-1801-10MN-6000-WN has been included in Annexure C 
as a typical example of the sign technology and performance. 

As the signs have a variable output the night-time luminance can be varied to meet the limits in 
AS/NZS4282 and the NSW Transport Guidelines. 

The sign and the surroundings were modelled using AGI32 an industry standard lighting modelling 
software with a specific module to calculate obtrusive light to AS/NZS4282. 

The Light Technical Parameters were calculated at the night-time average luminance limit in 
AS/NZS4282 and the NSW Transport Guidelines for the appropriate environmental zones. 

If one of the LTPs failed to conform at an average luminance of 250 cd/m2  for sign 1 or 350 cd/m2 
for sign 2, the average luminance of the sign was reduced to achieve conformance. This then sets 
the maximum average luminance that could be used at night-time. 

This model generated a compliance statement relating to the threshold increment and the vertical 
illuminance. The report and prints of the model are included in Annexure D. 
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9. CONFORMANCE 

Table 9.1 summarises the results of the assessment and the level of conformance for sign 1 to 
environmental zone A3. 

Light Technical 
Parameter 

Required Limit Calculated 
Result 

Dimming level Conformance 

NSWTAG Morning and 
evening twilight and 
inclement weather 

6000 cd/m2 
Level set to 

comply 

100% or dimmed to 
6000cd/m2 

(Reference Level) 

YES 

NSWTAG Daytime 
Luminance  

700 cd/m2 
Level set to 

comply 
12% of Reference 

Level 
YES 

NSWTAG Night-time 
Luminance  

350 cd/m2 
Level set to 

comply 
6% of Reference 

Level 
YES 

Maximum Average 
Luminance as per 
AS/NZS 4282 table 3.5 

Non-Curfew L1 (Zone A3) 

250 cd/m2 

Level set to 
comply with 

threshold 
increment 

174 cd/m² 

2.9% of Reference 
Level 

YES 

Maximum Average 
Luminance  

Curfew (Zone A3) 

250 cd/m2 

Level set to 
comply with 

vertical 
illuminance 

114 cd/m² 

1.9% of Reference 
Level 

YES 

Maximum Vertical 
illuminance  

Non-Curfew L1 (Zone A3) 

10 lux 

Level set to 
comply with 

threshold 
increment 

3.1 lux 

2.9% of Reference 
Level 

YES 

Maximum Vertical 
illuminance  

Curfew (Zone A3) 

2 lux 
Level set to 

comply 

2.0 lux 

1.9% of Reference 
Level 

YES 

Maximum Threshold 
Increment Result 

Non-Curfew L1 (Zone A3) 

20% @ Lad =1 
Level set to 

comply 

20% 

2.9% of Reference 
Level 

YES 

Maximum Threshold 
Increment Result 

Curfew (Zone A3) 

20% @ Lad =1 

Level set to 
comply with 

vertical 
illuminance 

13% 

1.9% of Reference 
Level 

YES 

CASA MoS Pt 139 Not Applicable 
in this location 

N/A N/A YES 

Upward Waste Light 
Ratio 

50%  49.2% 49.2% 

 

Table 9-1: Summary conformance sign 1 (zone A3) 
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Table 9.2 summarises the results of the assessment and the level of conformance for sign 2 to 
environmental zone A4. 

Light Technical 
Parameter 

Required Limit Calculated 
Result 

Dimming level Conformance 

NSWTAG Morning and 
evening twilight and 
inclement weather 

6000 cd/m2 
Level set to 

comply 

100% or dimmed to 
6000cd/m2 

(Reference Level) 

YES 

NSWTAG Daytime 
Luminance  

700 cd/m2 
Level set to 

comply 
12% of Reference 

Level 
YES 

NSWTAG Night-time 
Luminance  

350 cd/m2 
Level set to 

comply 
6% of Reference 

Level 
YES 

Maximum Average 
Luminance as per 
AS/NZS 4282 table 3.5 

Non-Curfew L1 (Zone A4) 

350 cd/m2 

Level set to 
comply with 

threshold 
increment & 
luminance 

348 cd/m² 

5.8% or Reference 
Level 

YES 

Maximum Average 
Luminance  

Curfew (Zone A4) 
350 cd/m2 

Level set to 
comply with 

threshold 
increment & 
luminance 

348 cd/m² 

5.8% or Reference 
Level 

YES 

Maximum Vertical 
illuminance  

Non-Curfew L1 (Zone A4) 

25 lux N/A N/A N/A 

Maximum Vertical 
illuminance  

Curfew (Zone A4) 

5 lux N/A N/A N/A 

Maximum Threshold 
Increment Result 

Non-Curfew L1 (Zone A4) 
20% @ Lad =5 

Level set to 
comply with 

threshold 
increment & 
luminance 

20% 

5.8% of Reference 
Level 

YES 

Maximum Threshold 
Increment Result 

Curfew (Zone A4) 
20% @ Lad =5 

Level set to 
comply with 

threshold 
increment & 
luminance 

20% 

5.8% of Reference 
Level 

YES 

CASA MoS Pt 139 Not Applicable 
in this location 

N/A N/A YES 

Upward Waste Light 
Ratio 

50%  49.2% 49.2% 

 

Table 9-2: Summary conformance sign 2 (zone A4) 
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10. CONCLUSION 

The proposed signage is fully compliant with the lighting limits of: 

▪ AS/NZS4282: Control of obtrusive effects of outdoor lighting,  

▪ NSW Transport Corridor Advertising and Signage Guidelines (NSWTAG) 

▪ CASA Manual of Standards Part 139-Aerodromes- section 9.21 (CASA MoS Pt 139) 

Subject to the dimming levels nominated in table 9.1 and 9.2.  
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11. REFERENCES: 

a) AS/NZS4282:2019 
b) NSW Transport Corridor Advertising and Signage Guidelines  
c) CASA Manual of Standards Part 139-Aerodromes- section 9.21 
d) Daktronics Product Specification DVX-1801-10MN-6000-WN (Typical Example)  



 

 
 

Sydney Trains Billboards Page 14 of 18 27 November 2020 
Site 17: Granville 
Evaluation of Light Impact 

 L164K_R17_P1_Site 17 - 
Granville.docx 

 

12. ANNEXURE A – Relevant tables from AS/NZS4282 
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13. ANNEXURE B – CASA Control Area 
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14. ANNEXURE C – Typical Sign Modules 
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VERTICAL ILLUMINANCE
2 WOODVILLE ROAD

GRID HEIGHT: 10.568-12.068m

THRESHOLD INCREMENT
WOODVILLE ROAD

NORTH BOUND L1
GRID HEIGHT: 3.707m

THRESHOLD INCREMENT
WOODVILLE ROAD

NORTH BOUND L2
GRID HEIGHT: 3.707m

THRESHOLD INCREMENT
WOODVILLE ROAD

NORTH BOUND L3
GRID HEIGHT: 3.707m

THRESHOLD INCREMENT
WOODVILLE ROAD
SOUTH BOUND L1
GRID HEIGHT: 3.536m

THRESHOLD INCREMENT
WOODVILLE ROAD
SOUTH BOUND L2
GRID HEIGHT: 3.536m

THRESHOLD INCREMENT
WOODVILLE ROAD
SOUTH BOUND L3
GRID HEIGHT: 3.536m

THRESHOLD INCREMENT
WOODVILLE ROAD

SOUTH BOUND LX
GRID HEIGHT: 3.536m

VERTICAL ILLUMINANCE
6 WOODVILLE ROAD

GRID HEIGHT: 10.568-12.068m

VERTICAL ILLUMINANCE
8 WOODVILLE ROAD

GRID HEIGHT: 10.568-12.068m

VERTICAL ILLUMINANCE
10 WOODVILLE ROAD

GRID HEIGHT: 10.568-12.068m

VERTICAL ILLUMINANCE
121-127 RAILWAY PARADE
GRID HEIGHT: 10.953-18.453m

VERTICAL ILLUMINANCE
9-11 WOODVILLE ROAD
GRID HEIGHT: 10.953-15.453m

VERTICAL ILLUMINANCE
13 WOODVILLE ROAD
GRID HEIGHT: 10.953-12.453m

THRESHOLD INCREMENT
RAILWAY PARADE
GRID HEIGHT: 9.453m

VERTICAL ILLUMINANCE
15 WOODVILLE ROAD
GRID HEIGHT: 10.953-12.453m

P1 PRELIMINARY ISSUE 27-11-20

Notes:
1. Final location of signs to be confirmed.
2. Observer height of Threshold Increment points: 1.5m.
3. Height of Vertical Illuminance calculations vary, and are noted on the drawing.
4. Calculations based on Lambertian source of 365.76mm x 365.76mm. Visual screen size: 12.4m

x 3.2m. Number of modules: 306 (34 across, 9 high).
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PROPOSED DIGITAL LED SIGN 1 TO BE

PERPENDICULAR TO WOODVILLE ROAD -

APPROX. 20° FROM EDGE OF LOW LEVEL

RAILWAY BRIDGE

STRUCTURAL STEELWORK FRAMING

AND FOOTING SUBJECT TO FUTURE

SPECIFICATION BY STRUCTURAL ENGINEER

AND GEOTECHNICAL ENGINEER -

ASSUMES NEW FOOTINGS REQUIRED AT

EASTERN EDGE OF THE SIGN

(SUBJECT TO LAND OWNER'S CONSENT)

STRUCTURAL STEELWORK FRAMING

SUBJECT TO FUTURE SPECIFICATION

BY STRUCTURAL ENGINEER - ASSUMES

SUPPORTING STEELWORK FIXED TO

EX. BRIDGE PIER AT WESTERN SIDE

OF THE SIGN

PROPOSED

DIGITAL SIGN 1
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SIGN1

VERTICAL ILLUMINANCE
2 WOODVILLE ROAD

GRID HEIGHT: 10.568-12.068m

THRESHOLD INCREMENT
WOODVILLE ROAD

NORTH BOUND L1
GRID HEIGHT: 3.707m

THRESHOLD INCREMENT
WOODVILLE ROAD

NORTH BOUND L2
GRID HEIGHT: 3.707m

THRESHOLD INCREMENT
WOODVILLE ROAD

NORTH BOUND L3
GRID HEIGHT: 3.707m

THRESHOLD INCREMENT
WOODVILLE ROAD
SOUTH BOUND L1
GRID HEIGHT: 3.536m

THRESHOLD INCREMENT
WOODVILLE ROAD
SOUTH BOUND L2
GRID HEIGHT: 3.536m

THRESHOLD INCREMENT
WOODVILLE ROAD
SOUTH BOUND L3
GRID HEIGHT: 3.536m

THRESHOLD INCREMENT
WOODVILLE ROAD

SOUTH BOUND LX
GRID HEIGHT: 3.536m

VERTICAL ILLUMINANCE
6 WOODVILLE ROAD

GRID HEIGHT: 10.568-12.068m

VERTICAL ILLUMINANCE
8 WOODVILLE ROAD

GRID HEIGHT: 10.568-12.068m

VERTICAL ILLUMINANCE
10 WOODVILLE ROAD

GRID HEIGHT: 10.568-12.068m

VERTICAL ILLUMINANCE
121-127 RAILWAY PARADE
GRID HEIGHT: 10.953-18.453m

VERTICAL ILLUMINANCE
9-11 WOODVILLE ROAD
GRID HEIGHT: 10.953-15.453m

VERTICAL ILLUMINANCE
13 WOODVILLE ROAD
GRID HEIGHT: 10.953-12.453m

THRESHOLD INCREMENT
RAILWAY PARADE
GRID HEIGHT: 9.453m

VERTICAL ILLUMINANCE
15 WOODVILLE ROAD
GRID HEIGHT: 10.953-12.453m
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Notes:
1. Final location of signs to be confirmed.
2. Observer height of Threshold Increment points: 1.5m.
3. Height of Vertical Illuminance calculations vary, and are noted on the drawing.
4. Calculations based on Lambertian source of 365.76mm x 365.76mm. Visual screen size: 12.4m

x 3.2m. Number of modules: 306 (34 across, 9 high).
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