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1.0

Introduction

1.1

Background

1

AECOM Australia Pty Ltd (AECOM) has been engaged by Rail Projects Victoria (RPV) to prepare this
Lighting Design Requirements and Recommendation Report (the Report). The purpose of this report is
to outline the steps that should be taken by the lighting designer and project team to ensure the
lighting installation of the Waurn Ponds Train Maintenance and Stabling Facility (the Project) is both
functional and has minimal impact on adjacent sensitive receptors (residences etc.).

1.2

Project description

The proposed Project is located at 255 Reservoir Road, Waurn Ponds. Figure 1 shows the regional
context of the Project Land and Wider Project Land. Figure 2 shows the Project Land and Wider
Project Land in closer detail. The strategy outlined in this report will inform the lighting design and light
fitting selection for the Project. This strategy will need to be adapted further as the design progresses.
Land Requirements
Project Land – All areas of land required within the Site for the purposes of the Project:
•

At 255 Reservoir Road:
-

350 metres south of the rail corridor between Pettavel Road and Bogans Lane.

Wider Project Land – All land that the Project requires for the delivery of ancillary infrastructure and
associated construction activity:
•

At 255 Reservoir Road:
-

•

Approximately 50 metres north of the rail corridor between Pettavel Road and Reservoir
Road/Bogans Lane. It is anticipated that only a small portion of this wider project land will be
required, subject to the determination of the ultimate location of the occupational crossing as
part of Stage 2 of the project.

Surrounding 255 Reservoir Road:
-

Within the existing rail corridor for approximately 3040 metres west and for 3550 metres east
of Bogans Lane inclusive;

-

Within the Bogans Lane road reservation, 500 metres south of Reservoir Road;

-

Within the Pettavel Road road reservation, 170 metres north of the rail corridor and 480
metres south of the rail corridor;

-

Within the Reservoir Road road reservation, 800 metres east of, and including its intersection
with Bogans Lane.

The Project Land is located on existing farmland. The site will ultimately incorporate the following
facilities:
•

Stabling Yards

•

Maintenance facilities

•

Train wash

•

Refuelling

•

Staff offices, amenities and car parking
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Regional Context Map

12-Jun-2019
Prepared for – Rail Projects Victoria – ABN: 69 981 208 782

2

AECOM

Figure 2

Lighting Planning and Recommendations
Waurn Ponds Train Stabling and Maintenance Facility

Project Land and Wider Project Land
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Staged Delivery
It is proposed to deliver the Project in stages:
•

Stage 1 is funded and expected to be delivered by 2021; and

•

Delivery of the balance of the Facility (referred to in this report as Stage 2) is subject to further
Government decision making in relation to the funding and procurement of new trains to service
the Geelong Line and broader regional rail network and associated stabling and maintenance
requirements. The timing for delivery of Stage 2 is unknown at this time. Stage 2 may be
delivered in one or more stages depending on the outcome of this decision making.

Figure 3 presents the current Concept Design of the Project. The Concept Design is indicative only
and may be subject to change through the detailed design process.
1.2.2.1

Stage 1 Infrastructure

Stage 1 is anticipated to deliver a train stabling facility with the capacity to stable 6 trains. It is
anticipated that the facility will primarily cater for VLocity/DMU trains, however, it is proposed to have
capacity to cater for 3 locomotive trains in the short-term while locomotives continue to be phased out
of the V/Line fleet. The facility would be located south of the existing railway corridor, directly east of
the existing farm laneway at the centre of the Site, and west of Bogans Lane. The Stage 1 facility
would occupy an area of approximately 11 hectares, and would be in the order of 1030 metres long,
150 metres wide at its widest section and 100 metres wide at its most narrow point.
Stage 1 is anticipated to comprise:
Initial site development
•

Land acquisition for the entire footprint of Stage 1 and Stage 2;

•

On-site mobilisation;

•

Connections to key services (electricity, water, sewerage, drainage, communications, etc.);

•

Security fencing and entrance/exit gates around the perimeter of the stabling roads and Stage 1
facilities;

•

Earthworks to support initial facilities and trackwork;

•

Landscaping;

•

Road access from Bogans Lane;

•

Power and dam infrastructure works resulting from the acquisition of farmland for the facility site;

•

Modified stock crossing and vehicular access to the adjacent leasehold farm property (i.e. the
Boral owned land to the east);

•

It is expected that the existing level crossing that serves the central farm laneway will remain in
operation at its current location, potentially with some modifications as required by V/Line.

Track layout
•

Six stabling roads, comprising four single ended and two double ended stabling roads;

•

One single entry/exit train access point from existing rail corridor towards the eastern end of the
site, just west of Bogans Lane.

Servicing facilities
•

Fuelling facilities on four stabling roads;

•

Power, toilet extraction and water replenishment equipment, footpaths and yard lighting provided
on all of the stabling roads.

Ancillary facilities
•

Upgrades to the existing signalling system within the rail corridor;
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•

Waste compound for rubbish and hard waste;

•

Bunded fuelling area;

•

Water storage and supply for stabling sidings;

•

Drainage systems, including water sensitive urban design (WSUD) and the modification or
relocation of farm dams;

•

Telecommunications;

•

Asphalt footpaths;

•

CCTV to cover stabling sidings area;

•

Driver and cleaner’s amenities;

•

Formed and sealed access roadways, with capacity to allow for B-double truck access and
turnaround;

•

Car parking for drivers, visitors and cleaners.

1.2.2.2

5

Stage 2 Infrastructure

As stated above, Stage 2 is subject to further Government decision making. However, it is anticipated
that Stage 2 will increase the stabling capacity of the Facility to 26 trains and will introduce a train
maintenance facility. Based on an indicative concept design, the Stage 2 facility is anticipated to
occupy an area of approximately 46 hectares, and be in the order of 1720 metres long, 320 metres
wide at its widest section and 160 metres wide at its narrowest.
Stage 2 is anticipated to comprise:
Site development
•

Security fencing and entrance/exit gates around the perimeter of the Stage 2 facility;

•

Earthworks to support expansion of facilities and trackwork;

•

Landscaping;

•

A rerouting of the farm laneway to cross the rail corridor in proximity to the Pettavel Road
boundary of the Site.

Rail facilities
•

Two access points from existing rail corridor, one towards the eastern end of the site and one

•

towards the western end of the site;

•

Stabling roads for up to 26 trains;

•

Bio-wash facilities;

•

Train wash facilities;

•

A maintenance facility with 5 maintenance roads.

Servicing facilities
•

Expansion of fuel and water facilities;

•

A substation;

•

Expansion of staff facilities;

•

One gatehouse along the entry road.

Ancillary facilities may include the following:
•

Drainage systems, including WSUD and the modification or relocation of farm dams;

•

Telecommunications;
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•

Internal/external access arrangements;

•

Utility protection and installation;

•

Signalling infrastructure;

•

Emergency access via Pettavel Road.

6

Construction Phase
1.2.3.1

Construction Activities

Key construction activities anticipated for the Project include:
Table 1

Construction Activities

Stage

Construction Activities

Stage 1
Site
Development

•
•
•
•
•
•
•

Works

•

On-site mobilisation;
Connections to key services (electricity, water, sewerage, drainage,
communications);
Security fencing and entrance/exit gates;
Earthworks to support initial facilities and trackwork;
Road access from Bogans Lane;
Initially required internal roads; and
Security and safety facilities.

•
•
•
•
•
•

Construction of internal roads, footpaths, car parking and associated
sealing;
Construction of new rail tracks and associated signalling systems;
Construction of fuelling facilities;
Reinstatement and landscaping;
Installation of utility infrastructure;
Bulk earthworks; and
Construction of ancillary buildings and services.

•
•
•
•
•
•
•
•
•

Construction of train maintenance building and internal fit out;
Construction of additional tracks and connections;
Modifications to the fuelling facility;
Automated train wash plant and bio-wash;
Extension of stabling sidings;
Expansion of staff amenities and training facilities;
Provision of train cleaners store and amenities building;
Expansion of staff car parking;
Provision of train crew administration facilities.

Stage 2
Works

Being grazed farmland, the site is already substantially cleared of vegetation. The exception is two
areas of linear shelterbelt vegetation. Vegetation removal will be minimised to the extent practical and
occur progressively throughout all activities.
1.2.3.2

Construction Operation

The construction duration is expected to be approximately 12 to 18 months for each stage of the
Project, and subject to the Project requirements at the time. During each phase, the construction
operating hours will be undertaken in accordance with the relevant protocols.
During the site preparation and construction phases, access to the site is anticipated to be provided
via Bogans Lane for Stages 1 and 2. Alternative access may be possible from Pettavel Road for
Stage 2.
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Vehicle movements would be coordinated as required and advised by standard traffic management
measures.
The preferred site access route during construction of the site is via the Geelong Ring Road.
Alternatively, access to the site can be provided via Princes Highway.
1.2.3.3

Staff Numbers

During the construction phase it is expected that up to 100 personnel could be on-site at any one time.
Operational Phase
This section describes the expected operational activities.
Operational activities are subject to completion of the detailed design phase for each stage of the
Project and confirmation of the operator’s timetabling requirements.
1.2.4.1

Operation of Train Stabling and Maintenance Facilities

The Facilities are anticipated to operate 24 hours a day, seven days a week.
It is expected that trains will enter and exit the facility from turnouts constructed off the mainline. The
layout of the track work would enable flexibility for the train operator and maintainers to minimise any
potential conflicting train movements and reduce the overall amount of shunting time onsite for the
trains.
It is anticipated that trains will enter and exit the site during the day and night as required to serve the
railway timetable. Trains may arrive/depart at 10 minute intervals during peak periods. The total
number of train arrivals and departures per day is not yet known and will be subject to the operator’s
timetabling requirements.
It is assumed that up to 3 trains may be idling at any one point in time during Stage 1 operations. The
total number of trains idling as part of Stage 2 is subject to future detailed design and operational
requirements. These assumptions will be reviewed subject to the operator’s timetabling requirements.
The overall operational concept for the Facility is to provide an efficient series progression for stabling,
servicing and maintenance (if required) of trains from initial train arrival until its next scheduled
departure into revenue service. Typical train movements would be entry through the northern most
fuelling roads, continuing through to the western most shunting neck. From here the train would head
east into the stabling roads where it would reside prior to departure. If maintenance was required,
trains would leave the stabling siding and enter the maintenance facility.
1.2.4.2

Staff numbers

It is anticipated that the Facility may accommodate 10 staff during Stage 1 of the Project and 40 staff
during Stage 2, with the expectation that all staff will not be on site at any one time, and staff will work
in shifts. An expected breakdown of shift allocation is as follows:
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Staff Numbers

40%

Number of Staff for
Stage 1
4

Number of Staff for
Stage 2
16

Afternoon

40%

4

16

Overnight

20%

2

8

Shift Time

Staff Percentage

Morning

1.2.4.3

Vehicle and Staff access

The primary access point to the Facility would be located to the east from Bogans Lane. The
preferred access route to the site from the Geelong Ring Road would be via Anglesea Road and
Reservoir Road. Vehicles will be expected to exit the site the same way.
The primary access gate is to be utilised by staff and delivery vehicles to both enter and exit the
facility. Visitors and administration office personnel would be directed to the relevant area and directed
to the car park after checking-in, identification and registration at the primary access gate.
For Stage 2, emergency vehicle access could be provided at the western end of the site from Pettavel
Road, where required. Appropriate internal access would also be provided for emergency vehicles to
the maintenance workshop, stabling tracks and main parts of the Facility.
The internal road layout would be designed to limit the need to cross tracks within the site.
Adequate car parking spaces will be provided for both maintenance and operations staff and visitors.
It is expected that car parking areas will be located to minimise walking distances to site facilities.
Pedestrian movement networks would be designed to provide adequate access, minimise walking
distances to site facilities and provide for personal safety.
Lighting Assessment Area
This facility lighting assessment is limited to the “Project Land” as shown in Figure 2. Lighting to
“Wider Project Land” (e.g. street lighting upgrade to adjacent roads) is not included in this assessment.
Street lighting upgrades will be undertaken in consultation with Greater Geelong City Council (Council)
and will be subject to Council and VicRoads requirements in conjunction with any roadway upgrade
works which are yet to be defined.
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Concept Design
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Methodology
Key Objectives

The key objective of this report is to provide the following:
•

Analysis of the existing site conditions and limitations; and

•

Recommendations for a lighting scheme with minimal environmental impacts, based on a review
of client guidelines and relevant Australian Standards.

The recommendations for the lighting design will be based on achieving the following criteria:
Functional objectives
•

Lighting function and a safe working environment (to client and Australian Standards)

•

Security requirements

•

Maintainability

Environmental objectives
•

Low impact on neighbouring properties (control of obtrusive light)

The Project Land has been assessed to identify the key areas requiring functional lighting and key
receptors requiring the control of obtrusive lighting. The client standards and Australian Standards
referred to in Section 1.4 below have been reviewed. Site specific recommendations have been made
based on these documents to ensure that the functional and environmental objectives can be met.
This includes strategies for the control of obtrusive lighting and an outline of the lighting technical
parameters that should be achieved within the Project Land (lighting levels etc.).
Project Staging and Lighting Design
Strategies for the control of obtrusive lighting and lighting technical parameters should be considered
by the lighting designer for functional areas as applies to each stage of the project. This includes
consideration that the Project Land boundary will be altered from Stage 1 to Stage 2.

1.4

Sources of Information

The findings in this report are based on consultation with RPV, members of the Project Team, desktop
study and review of existing documentation and reports. The following sources of information have
been used in detailing this report:
RPV:
•

Waurn Ponds Train Maintenance and Stabling Facility – Project Description

•

Waurn Ponds Train Maintenance and Stabling Facility Concept Plan

Relevant Standards:
AS/NZS 1680

Interior Lighting

AS/NZS 1158

Lighting for roads and public spaces

AS 4282

Control of the obtrusive effects of outdoor lighting

VRIOGS 004.13

Victorian Rail Industry Operators Group Standards – Train Stabling
Facilities
V Line Standard for Lighting and Power Installations

VLINE NIST 5031

Greater Geelong Planning Scheme
Occupational Health and Safety Act, 2004, VIC
It is noted that the Greater Geelong Planning Scheme references AS/NZS 1158.1.1 7 Lighting for
roads and public spaces Part 1.1 Vehicular traffic (Category V) lighting - Performance and design
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requirements and AS/NZS1158.3.1 Lighting for roads and public spaces Part 3.1: Pedestrian area
(Category P) lighting - Performance and design requirements. It is anticipated that these requirements
will be considered by Council in reference to the broader area, if required.

1.5

Assumptions and Limitations

Our assessment of the existing site has been based on a desktop study and available record
information provided by RPV.
The assessment and report is limited to lighting services to be provided within the “Project Land” only
as shown in Figure 2, and excludes lighting to the “Wider Project Land” (i.e. any streetlighting to
surrounding roads).
This report does not provide recommendations for the effects of artificial lighting on farm animals.
There are no known Australian Standards to govern this form of lighting impact.

1.6

Glossary of terms

Glare – Condition of vision in which there is discomfort or a reduction in ability to see, or both, caused
by an unsuitable distribution or range of luminance, or to extreme contrasts in the field of vision.
Illuminance – the luminous flux arriving at a surface divided by the area of the illuminated surface.
Luminaire—apparatus which distributes, filters or transforms the light transmitted from one or more
lamps and which includes, except for the lamps themselves, all the parts necessary for fixing and
protecting the lamps and, where necessary, circuit auxiliaries with the means for connecting them to
the electric supply.
Luminous flux – the measure of the quantity of light. For a lamp or luminaire, it normally refers to the
total light emitted irrespective of the directions in which it is distributed.
Obtrusive light - Light that, because of quantitative, directional or spectral attributes in a given
context, gives rise to excessive annoyance, discomfort, distraction or a reduction in the ability to see
essential information.
Spill light — Light emitted by a lighting installation that falls outside of the design area. Spill light may
or may not be obtrusive depending on what it affects.
Upward light ratio (ULR) - The proportion of the flux of a luminaire and/or installation that is emitted,
at and above the horizontal, excluding reflected light, when the luminaire(s) is/are mounted in its
installed position(s). ULR = upward flux/total flux from the luminaire.
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2.0

Proposed site and sensitive receptors

2.1

Site features

12

Subject to further design and development, Stage 1 of the Project is expected to occupy approximately
11 hectares and Stage 2 is anticipated to occupy an area of approximately 46 hectares at 255
Reservoir Road, Waurn Ponds, between the Reservoir Road and Pettavel Road rail crossings.
The land is currently zoned for farming purposes and forms part of a larger landholding at 255
Reservoir Road, Waurn Ponds. The site currently contains two dwellings, shearing sheds and stock.
The surrounding land contains a number of uses that include the Boral Quarry and Cement Works
located to the north-east, and rural residential and farming uses to the north-west, south, east and
west. The Pettavel Basin (a service and utility site managed by Barwon Water) is also located to the
north of the site. The Mt Duneed Estate Winery comprising a restaurant/café and venue for concerts
and functions (such as weddings) is located further to the north again.
The site is located approximately 4 kilometres south-west of the Waurn Ponds station and is generally
bound by Pettavel Road to the west, Bogans Lane to the east and Reservoir Road to the north. There
is farmland to the north and south of the proposed Project Land.
The roads surrounding the site (Reservoir Road, Bogans Lane, Pettavel Road) currently do not have
any existing road lighting.

2.2

Sensitive Receptors

The proposed site has a number of features and adjacent receptors that may require the control of
obtrusive Light. Figure 4 below identifies some of these receptors.

Figure 4 Locality plan

12-Jun-2019
Prepared for – Rail Projects Victoria – ABN: 69 981 208 782

AECOM

Lighting Planning and Recommendations
Waurn Ponds Train Stabling and Maintenance Facility

13

The impact of lighting on each of these areas will be considered and recommendations provided for
reducing obtrusive light. These impacts will be examined for neighbouring sites only. If the amount of
obtrusive light is assessed for the adjacent sites, the levels at sites further away is deemed to satisfy
the recommendations in the standard (AS 4282).

2.3

Key areas requiring functional lighting

The areas listed below will require functional lighting to enable the Project to operate safely and to
provide security lighting:
•

Stabling (Stage 1)

•

Stabling Expansion (Stage 2)

•

Existing Rail (Crossings, Entries and Exits to the site)

•

Storage

•

Car Park

•

Ancillary Buildings

•

Maintenance Buildings

•

Train Wash

•

Perimeter Fence

Based on the Concept Design, it is anticipated that the Project may contain functional areas as shown
below:

Figure 5 Functional Areas
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3.0

Strategies for control of obtrusive light

3.1

General control strategies
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There are several parameters identified in the standard (AS 4282) that can affect the amount of light
spill from artificially lit areas. This section will outline some of the strategies that can be employed to
control the light and therefore reduce the impact of the lighting on the sensitive receptors identified in
Section 2.2. The strategies considered are as follows:
•

Mounting height of luminaires

•

Set back of lighting from the edge of the property

•

Luminous flux output (per luminaire)

•

Beam type and distribution

•

Distance to the adjoining property

•

Vertical aiming angle

The standard (AS 4282) provides recommendations for the limits on light spill levels for curfew and
non-curfew periods. As this is a 24 hour facility, there will be no differentiation between the two and the
more stringent criteria should apply. The lighting will be required to be maintained at the same levels
throughout the night.
Along with complying with lighting levels specified, the following additional control measures should be
considered to limit light spill:
•

Shields on the luminaires to mitigate obtrusive light and glare

•

Introduction of trees or other objects on the boundary to mitigate light spill to neighbouring
properties.

•

Lens, diffuser or reflector to mitigate glare from the luminaire

•

If site design and planning allow, moving the areas requiring high levels of illumination (e.g. car
parks) away from the boundary will assist in reducing potential light spill.

3.2

Site considerations

It is recommended that the lighting design comply with all relevant standards listed in Section 1.4 and
recommendations made in Section 4.0 for lighting levels and limits.
The following areas could be sensitive to spill light and the suggested mitigation strategies considered
for reducing the impact of the lighting installation:
Receptor

Potential Issues

Mitigation Strategy

Grazing animals

•

Effect of artificial lighting on
farming practices

•

Positioning and selection of
fittings for reduction of spill
light onto grazing fields

Farmhouse

•

Spill light into habitable rooms
within houses
Direct view of lighting
Changes in luminance in
peripheral vision

•

Follow the guidelines outlined
in AS 4282 for reduction of
light spill at the perimeter of
the property in particular on
the vertical plane.

•
•
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Receptor

Potential Issues

Mitigation Strategy

Industrial site

•

The effect on the industrial site
is expected to be minimal,
both due to the distance from
the proposed site and the
lighting that is already within
the industrial site’s boundaries
is assumed to be of a higher
intensity.

•

Follow the guidelines outlined
in AS 4282 for reduction of
light spill at the perimeter of
the property

Local/Private Roads

•

Disability glare for motorists

•

Positioning and selection of
fittings to reduced glare and
direct light visible by drivers

Train Sidings

•
•

Disability glare for drivers
Inability to see signalling
systems due to visual clutter

•

Positioning and selection of
fittings to reduced glare and
direct light visible by drivers

15

In addition to the strategies listed above, care will need to be taken when designing the lighting to
ensure that there is a smooth transition between the dark surrounds and the higher intensity lighting
within the Project Land. Although the existing roads are currently unlit, with the increase in traffic to the
site, the relevant authorities (e.g. local council) may opt to provide additional lighting. Street lighting
upgrade will be undertaken in consultation with Council and will be subject to Council and VicRoads
requirements in conjunction with any roadway upgrade works. Lighting at entries and exits from the
Project should consider any transition between lighting levels.
In line with the standards for control of obtrusive light, consideration should also be given to the control
of upwards light. Given that the area surrounding the site is dark, the effect of sky glow will be more
pronounced. The designer should ensure that Upwards Light Ratio (ULR) of all light fittings is zero and
the tilt angle of external fittings is parallel to the horizon. Fittings mounted under an eave may be wallmount type provided they have reflectors, louvres or lids to reflect light below the horizon line.
The site is located greater than 6km away from the closest known aerodrome (Avalon Airport) and
therefore Civil Aviation Safety Authority (CASA) requirements do not apply.
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Assessing compliance

In order to assess compliance with the standards and recommendations provided in this report,
lighting calculations should be completed and isolux plots produced using software packages
recommended in AS 1680 only. The lighting model should utilise the lighting products proposed to be
installed and the applicable technical parameters.
Environmental Zones
Based on AS/NZS 4282 to determine the recommended lighting technical parameter limits that apply
to the proposed site, it is first necessary to classify the relevant Environmental Zone. As seen in
Section 2.2, the proposed site is surrounded predominantly by vacant farmland, a small farmhouse
and an industrial site. Considering the environmental zones set out in Table 3.1 of the standard shown
in Figure 6 below, the proposed site can be classified as Zone A2 (sparsely inhabited rural and semirural areas).
Figure 6 Environmental zones specified in AS/NZS 4282

Lighting assessment planes
When assessing the levels of obtrusive lighting, it is necessary to determine the plane at which the
light spill should be measured. This is known as the assessment plane. As per preceding sections,
lighting should be assessed for curfew periods and the Environmental Zone shall be classified as Low
District Brightness (Zone A2). This site is surrounded by vacant farmland with the absence of
development. Therefore, the assessment plane needs to be a vertical plane parallel to the boundary at
the minimum setback permitted by the planning authority or council for a dwelling. This can be seen in
Figure 7 (Figure 3.1(d) of AS 4282 - extract below). If the setback has not been determined or is
greater than 10 metres, then a 10 metre setback should be used.
When commissioning the lighting installation, testing should be undertaken at night to ensure all
requirements are met and any necessary adjustments are made to fitting angles and shielding.
Figure 8 details the locations and heights of the vertical calculation plane with reference with site
boundary, setback distance and luminaire source. AS/NZS 4282 mentions that the lowest calculation
points shall be at 1.5m or less above ground level. As there is no maximum building height due to the
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vacant land, the highest calculation point will be equal to the height of the highest luminaire source
being analysed.

Figure 7 Application of limits of assessment for Ev and I for Zone A1 (Figure 3.1(d) from AS/NZS 4282)

Figure 8 Location and height of calculation points for limits for Ev and I for Zone A1 (Figure 3.2 from AS/NZS 4282)
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Proposed luminaires

Lamp type selections for the site are proposed to be primarily LED . Selection of light fittings will be
guided by:
•

Lighting function

•

Environment and location of fitting

•

Maintainability

•

Security (vandal resistance).

Although the applicable VRIOGS Standards call for High Pressure Sodium (HPS) lamps to be utilised
in locations such as this, it should be noted that these standards were written in 2010. Since 2010
significant advances have been made with LED technology and the fittings are much more widely
available and affordable. External LED lighting is now used on new Metropolitan Rail projects.
The latest LED technology luminaires offer the following advantages over traditional luminaires:
•

Lower energy consumption

•

Increased lamp life (on average an additional 8 years compared to metal halide) resulting in lower
maintenance costs

•

Higher colour rendering performance for CCTV purposes and passive surveillance

•

Lower light spill into surrounding residential areas and train drivers' field of vision

•

Higher durability and resistance to extreme weather, vibration and shock.

It is recommended external light fittings have a colour temperature of 3000K +/- 300K, with a minimum
efficacy of 85 lm/W, glare control lens and electronic control gear operating between 350-500mA
protected to a 10kA fault rating and with a minimum IP55, IK08 rating.
Mounting Heights
The mounting height of the fitting impacts the uniformity of light, the amount of spill and the likelihood
that the fitting will be directly visible by motorists or neighbouring residents. Therefore, it is necessary
to carefully select fittings to achieve the functional lighting criteria without impacting too heavily on the
environmental lighting factors.
As per the VRIOGS design standards, all overhead lighting, except those installed on the fence line, is
to be located above train height.
Lower mounting heights typically lead to a larger amount of spill and require an increased number of
fittings to achieve the same uniformity of illuminance. The setback of the fittings from the property
boundary will need to be considered in addition to adding shields to ensure spill is limited.
Proposed Lighting Control
Where external lighting is required to provide adequate illuminance to carry out tasks, for safety or
security, Photoelectric (PE) cells and timer control should be provided. External lighting for areas that
are not used for specific functions or deemed not to require security lighting should be programmed to
switch off during curfew hours to reduce problems with obtrusive light.
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4.0

Lighting Technical Parameters

4.1

Requirements to meet Environmental Objectives

External to
the
property
boundary

4.2

N/A

1 lx

Vertical plane parallel to
the relevant boundary at
the minimum setback
permitted for a dwelling or
a setback of 10m. The
height of the work plane
shall be at 1.5m maximum
from the ground to the
height of the highest
luminaire.

AS 4282
assessed
for a
curfew
period,
Environme
ntal zone
A2

1000 cd

Threshold
increment

Luminous
intensity emitted
by luminaires

Reference
Standard

Work Plane

Vertical
Illuminance

Area

Horizontal
Illuminance

The recommendations in the table below can be found in AS 4282 and should be adhered to for the
lighting design to reduce the impact of spill light on the adjacent properties.

20%

Requirements to meet Functional Objectives

•
•
•

15 lux average
(maintained
illuminance)
Measured at
ground level
Uniformity not less
than 0.3
Point luminance
(Eph) 4 lux
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•
•
•
•

9 lux average
(maintained
illuminance)
Measured 1m
above ground level
Uniformity not less
than 0.3
Point luminance
(Epv) 3 lux

Comments

•

Reference
Standard

Stabling/
Siding

Vertical
Illuminance

Area

Horizontal
Illuminance

The recommendations below can be found in the VLine Standards, VRIOGS and Australian
Standards. These should generally be followed with the exception of the car park lighting, where
compliance with AS1158 is recommended. Any deviations from the VLine Standards or VRIOGS will
need to be approved.

VRIOGS
004.13

Based on trains
being stabled in all
sidings

20

Minimum: 10 Lux
Maximum:
Maximum
illuminance level
shall not be
greater than the
illuminance level
for access
pathways at
stabling yards.

Internal
Roads

•

15 lux average
(maintained
illuminance)
Measured at
ground level
Uniformity not less
than 0.3
Point luminance
(Eph) 4 lux

•
•
•
Access
pathways
between
stabled
trains,
stabling
facilities and
rail access
paths to and
from stabling
sidings

•
•
•

•
•
•

9 lux average
(maintained
illuminance)
Measured 1m
above ground level
Uniformity not less
than 0.3
Point luminance
(Epv) 3 lux

15 lux average
(maintained
illuminance)
•
Measured at
ground level
•
Uniformity not less
than 0.3
•
Point luminance
(Eph) 4 lux
8 lux average
(maintained
illuminance)
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VRIOGS
004.13

Minimum 10 lux
required for CCTV
Surveillance

VRIOGS
004.13

VLine
NIST5031

15 lux average
(maintained
illuminance)
Measured at
ground level
Uniformity not less
than 0.5

•

Access
pathways
leading
towards
stabling yard
(outside the
stabling

•

Comments

•
•

Reference
Standard

Area
Perimeter
Fencing

Vertical
Illuminance
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Horizontal
Illuminance
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•
•
•
•

9 lux average
maintained level
Measured 1m
above ground level
Uniformity not less
than 0.3
Point luminance
(Epv) 3 lux

VRIOGS
004.13

VRIOGS
004.13

It is assumed that
the VLine standard
takes precedence
over the VRIOGS
where technical
parameters are
defined in both
standards.
However, designer
to obtain written
confirmation.
Note: VRIOGS
requirement for
the illuminance
levels is based on
the assumption
that each siding
rail track contains
trains.
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Comments

Train Wash

240 lux

AS 1680

If the train wash
comes as a
packaged system,
it may be
necessary to
inform the
designer of site
constraints and/or
provide
appropriate
obtrusive light
mitigation
strategies.

Staff
Facilities

80-320 lux (refer
AS1680)

AS 1680

Car Park
(Open)

30 lux average
(maintained
illuminance)
•
Measured at one
metre above
ground
•
Uniformity: 0.3

VRIOGS
004.13

Area

Reference
Standard

Vertical
Illuminance
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Horizontal
Illuminance
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security
fence)

DDA Car
Park (Open)

7 lux average
maintained level
Measured at ground
level
Uniformity not less than
10 (UE2)
Point luminance (Eph)
1.3 lux
40 lux average
(maintained
illuminance)
•
Measured at one
metre above
ground
•
Uniformity: 0.7
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Minimum point
illuminance of 1.5 lux

It is recommended
that approval be
sought for an
alternative design
(standard waiver).
30 lux is much
higher than the
requirements from
AS1158 and a
higher lighting
level could lead to
increased spill.

AS 1158

VLine
NIST5031

It is recommended
that approval be
sought for an
alternative design
(standard waiver).
40 lux is much
higher than the
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Comments

≥ 14 lux and ≥ overall
carpark average
horizontal illuminance
average (maintained
illuminance)

AS 1158

requirements from
AS1158 and a
higher lighting
level could lead to
increased spill.
Category P12

Maintenance
Facilities

400 lux

AS 1680

Fuelling
Station

40 lux

AS 1680

Area

Reference
Standard

Vertical
Illuminance
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Horizontal
Illuminance
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Maximum glare
rating of 22

Further to the above recommendation to adopt an alternative design to the VRIOGS suggested
lighting levels, it is noted that VRIOGS (and subsequent VLine NIST) for carpark lighting were
developed over 20 years ago and the VRIOGS suggested lighting levels are now in excess of the
highest lighting levels recommended in AS/NZS1158.3.1. Lighting and CCTV technology have
improved dramatically in 20 years since the VRIOGS have been developed. Light fittings used in
station carparks were previously fitted with high pressure sodium lamps which had poor colour
rendering properties compared to current LED light fittings. Older analogue technology CCTV cameras
required higher lighting levels to produce CCTV images of adequate quality. With the improvements in
lighting and digital CCTV technology since the VRIOGS were written, it has been shown that adopting
AS1158.3.1 lighting levels on Metropolitan rail projects provides an adequately lit environment in which
CCTV coverage is not affected and does not compromise on safety within carpark environments.
As stated above, the VRIOGS recommended lighting levels for the Car Park lighting are much higher
than the recommendations of AS/NZS1158.3.1. Should an exemption be allowed for lighting to be
designed to AS/NZS1158.3.1 recommendations, this will reduce the overall light levels and therefore
the risk of obtrusive light from the site will be reduced, in addition to decreasing maintenance and
operational costs. Should the waiver be accepted, the designer should follow the Australian Standard
and a risk assessment completed to confirm the category that will be applied for this site.
The proposed lighting levels for the car park under VRIOGS would have the car parks illuminated to
the highest levels of areas across the site. The car parks are also currently located very close to the
north east and south east site boundary. If site design and planning allow, moving the car parks away
from the boundary will assist in reducing potential light spill.
It will also be necessary to ensure that the reduced illuminance levels will still allow for effective
performance of the CCTV system. It is understood that on previous Metropolitan Rail projects
exemptions have been sought and approved for stabling yards to design to a minimum average
illuminance of 15 lux and a minimum point illuminance of 6 lux at 1m from the ground. This allows for
colour CCTV footage to be recorded and used by security services and the police. The minimum
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requirements for the CCTV cameras used at the proposed Project should be confirmed and an
appropriate standard waiver applied for.
Consideration should also be given to requesting an exemption for the internal access roads, in
particular where there are entry and exit points to the site. This will improve the transition of lighting
from the illuminated site to the dark surrounding roadways.
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Summary

The lighting designer should adhere to the recommendations provided within this report and in the
relevant standards including VLine Standards, VRIOGS and AS 4282. This will allow for a lighting
design that provides safe and efficient lighting for operation of the Project and reduce the impact of
light spill on nearby receptors, in particular the adjacent farmland.
Strategies which should be considered to reduce obtrusive light include:
•

Selection of appropriate light fittings.

•

Alteration of the mounting height of light fittings.

•

Increasing the setback of lighting from the boundary.

•

Providing shields to the luminaries.

•

Introduction of trees or other objects on the boundary.

•

Design of the Project to setback any highly illuminated areas from the boundary (car parks).

In addition to the guidelines listed within the standards, consideration should be given to the transition
in lighting levels from the site to the dark roads surrounding the Project. In order to determine the
requirements, it will be necessary to liaise with VicRoads and the Council to confirm any planned
upgrades to the road lighting.
Lighting calculations should be completed throughout design and measurements taken on site after
installation to ensure that the requirements have been met and the obtrusive light mitigation strategies
have been successful. Compliance with AS 4282 should be assessed using the following parameters:
•

The adjacent land should be assessed as ‘Vacant Land/Lot’.

•

Environmental Zone A2 (low district brightness) for curfew periods.

Assessing the surrounding area as a Vacant Lot will allow for control of light spill the extents of
potential adjacent properties, not just existing dwellings.
Site specific recommendations have been made within this report as per the Australian Standards and
VRIOGS including the lighting technical parameters required to achieve functional objectives within the
Project and reduce light spill to the sensitive receptors. These recommendations include guidance on
the average and minimum lighting levels to be achieved and uniformity of illuminance. If the lighting
designer adheres to the recommendations, then the impact on the surrounding sensitive receptors is
expected to be minimal.

6.0

Next Steps

The lighting designer/engineer should consider undertaking the following activities when commencing
design for the Project:
•

Assess the design based on 24 hours 7days operation and be considerate to the parameters
listed in AS 4282 for final site layout.

•

Liaise with the Responsible Authority to discuss lighting near site entry roads and confirm if public
road lighting will require an upgrade. This will ensure their smooth transition from the artificially lit
site to the lower lit roads.

•

Apply for exemptions to provide a lower level of lighting than current VRIOGS to carparks and/or
relocate carparks away from the property boundary. This will reduce the amount of light at the
boundary and therefore reduce light spill to neighbouring properties.
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