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About Ironbark Sustainability
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Our Mission
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Certified  Jronbark are a certified B Corporation. We have been independently assessed as meeting the
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1 Executive Summary

The report summarises the benefits to replacing existing streetlights with LEDs and the

application of smart technology by Western Power within the Perth Southern Metropolitan
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Region and Albany local government area of Western Australia.

These replacement programs are widespread in many other Australian jurisdictions. The local
governments of Albany, Armadale, Canning, Cockburn and Melville have been working
collaboratively with the South West Group of Councils, the Western Australian Local

Government Association (WALGA) and Western Power to build the case for a large scale roll out

in their local government areas.

This program proposes to replace around 47,000 streetlights to energy efficient and low

maintenance LED lights. The program will be funded by the participating councils.

Table 1 provides a summary of the expected outcomes for the councils from the program and
the potential for this if extrapolated across the entirety of the Western Power managed SWIS

Grid.
Table 1: Summary of results
Project Ll
. N Cost Total_ Cost | Total I_Energy Green_house Payback
Region of lights (inc Savings Savings Savings (yrs.)
intere;t) (20 yrs.) (MWh, 20 yrs.) (tCO2-¢, 20 .
yrs.)
Perth Sth Metro and $107 to 300,000 to 210,000 to 5.0 to
Albany 47,000 | $25 10 29m 123m 370,000 250,000 6.3
All of Western Power $150 to $620 to 1.2m to 5.0 to
SWIS Grid (est.) 2763900 $170m $720m | 1-/mtoz.2m 1.5m 6.3

It demonstrates a direct benefit of around $4 saved for every $1 spent over the life of the new
lighting assets. In addition, the program demonstrates a reduction of 55-60 per cent in overall

energy and emissions from the lighting system.

There are a range of other benefits for the Western Australian Community and for Western

Power that are delivered by the project. The main additional community benefits include

improved road safety through better designed, more reliable streetlights and the ability to
control the lights to reduce overlighting and light spill.

For Western Power this program will support the roll out of a smart city system (the “advanced
metering system”). Lighting will be one part of a widespread network that will enable automatic
electricity meter reading and improved network fault detection. The lighting system will help by
adding sensors to the system which will improve overall network coverage as well as
supporting the business case for the smart city network deployment.

In addition, many of the lights being replaced will need replacement within the next 3-5 years
to meet the requirements of the International Minamata Convention to limit mercury. The
current lighting assets include large numbers of mercury-based products, by replacing them
now at Council cost this will negate the need for added investment by Western Power in this

replacement.

WA Councils LED Street Light Business Case Report 5
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1.1 Key Recommendations

The key next steps to deliver this program are as follows:

¢ Negotiate agreed project costs, product selection and
future system management models with Western Power.
Importantly the project partners need to ensure an open
book sharing of costs and savings so that the overall
system costs and benefits are clear and overarching community benefit the main test of
the overall project outcomes.

e Undertake lighting design based on the preferred project option. This is best directed by
Council.

o Work with Western Power and Synergy to ensure the
preferred technology (including smart lighting systems) S ne r
are used within this project and there are appropriate y gy
tariffs for these.

It is the intent to ensure this program can be delivered in the short term, in conjunction with
the roll out of the proposed smart city system. This “advanced metering system” is currently in
roll out planning and councils desire roll out of the lighting replacement to begin in the 2021/22
year.
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2 Introduction

The South West Group of Councils, the Western Australian Local Government Association

(WALGA) and a number of Metropolitan and Regional Local Governments have been exploring a

proposal involving the replacement of existing streetlight lamps with LED lamps and the

application of smart technology to achieve a range of community benefits with Western Power.?

This report analyses the costs and savings that
can be expected from a replacement of all non-
LED light types for the following cities:

Albany
Armadale
Canning
Cockburn
Melville.

This report includes a summary of the lights

considered for replacement to LEDs within the

region (Section 3), external funding opportunities
(Section 6) and the impact of the lighting upgrade
on social, environmental and health impacts of

the upgrade (Section 7). However, the main focus

is to report on the expected business case outcomes from different project scenarios (Section

4).

1 Image on page courtesy Western Power: https://www.westernpower.com.au/our-energy-evolution/projects-and-
trials/smart-streetlights-trial/
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3 About the Regions Street Lights
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Public lighting consists of unmetered street lighting and off-street lighting in public places such
as beaches, parks, public facilities and car parks. The scope of this report is limited to the

management of streetlights within the unmetered streetlighting network.

Synergy is the retailer and charges tariffs for the cost of operation, maintenance and electricity
use. Western Power’s maintenance and operation charges are charged within these tariffs.

This business case considers the replacement of 35,888 minor road streetlight types (typically
under 130W for non-LED lights) and 11,122 major road streetlights. Details of lighting types,

road types and quantities can be found in Table 2.

Table 2: Council light types included in business case

Nominal Road Type .
Type Wattage (Indicat‘il\r/)e) Quantity
CFL 42 Minor 9,051
250 Major 8,216
HPS 150 Major 1,816
70 Minor 80
17 Minor 63
20 Minor 330
22 Minor 152
36 Minor 108
42 Minor 34
LED 53 Minor 115
80 Major 64
100 Major 5
160 Major 43
155 Major 1
170 Major 97
70 Minor 2,359
MH 250 Major 148
150 Major 500
50 Minor 2
MV 80 M?nor 14,699
125 Minor 8,895
250 Major 232
Total Non-LEDs 45,998
Total LEDs (not included for replacement) 1,012
Total Lights 47,010
Total Minor Road Lights 35,888
Total Major Road Lights 11,122
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3.1 Decorative street lighting

Councils commonly have a number of decorative lighting types which consist of several
different luminaire models, paint colours and spigot entry points and sizes?. This presents
challenges for
the accuracy of

T K r
feasibility studies k\ //{1 A\’i‘?fi
as well as for —a ’ S { g;f-—b 7—1
future stock ( v

management
compared to the
one size fits all

approach that
can be used for
standard

streetlight I
replacement

programs. For

the sake of this

business case, these lights have been excluded from the analysis.

Bordeaus Etza style Rocky style Meadow Springs style

Careful planning of a bulk replacement of decorative lights is required as material costs can be
up to 300 per cent greater than standard lights and each error that is passed through to the
project implementation phase can result in additional project costs of $1,000, thus highlighting
the importance of having an accurate asset register of decorative street lighting assets. This is
typically addressed within the planning and preparation stage of the project.

3.2 Off Street Lighting

For off street lighting assets an audit and management program can be developed. This has
been completed by Cockburn and many of these assets replaced with LED lighting with smart
controls. Within the same timeframe of the bulk LED

street lighting program an audit of off-street lighting

can be carried out by the other participating councils to

determine future project scope for this replacement

program. Typically, councils have around 10 per cent of

total lights in off street locations and 90per cent are

unmetered streetlighting. Based on that analysis within

the region it is expected that around 5,000 off

streetlights in parks, carparks, sporting grounds and

other public spaces will be present.

3.3 Technology Choice

We have assumed for the purpose of this report that Council will install the luminaire with the
lowest pay-back period and the lowest wattage that meets standards. In some circumstances

2 Image Courtesy https://adcoote.net.au/lighting-columns/architectural-columns/street-vision/
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that has meant identifying and utilising products that are the latest version of approved
Western Power suppliers and products. It is important to check the price and wattages of the
approved luminaires in the lead up to any streetlight bulk change as prices and wattages can

drop, therefore influencing the pay-back periods of the approved luminaires.

Based on discussion with industry suppliers, suitable replacement options based on current
luminaire types and lights wattages have been identified. In future, these choices will be

available at a lower wattage and capital cost as technology improves.

In this business case the table below outlines the assumed technology for the replacement

project.

Table 3: LED Residential LED replacement technology options

Current Light Preferred equivalent LED luminaire
80W MV

Sylvania-Schréder 13.7W StreetLED3
150W HPS Sylvania-Schréder 70W RoadLED Midi
250W HPS Sylvania-Schréder 150W RoadLED Midi

WA Councils LED Street Light Business Case Report 10
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4 Benefits for Western Power and State
Government

This section outlines some of the benefits to both Western Power and the Western Australian

State Government/Community. This is not a full outline, but simply a summary of the range of
potential community wide benefits the program will deliver.

4.1 Benefits for Western Australian State
Government/Community

Reduced greenhouse gas emissions
Supports the WA Government’s Climate Change Policy

Reduced energy use and lower energy demand reducing upward pressure on electricity
prices

Creation of approximately 50 jobs during the project
Reduced crime by providing more consistent and reliable night-time lighting

Improves night-time safety for all road users. This is expected to have significant health
benefits to the hospital system as well as property and vehicle damage. Initial estimates
indicate benefits of in excess of $1,000 per light over 20 years from smart lighting as a
result of reduced accidents

Western Power to lead the nation for a whole of grid conversion to Smart LED streetlights
in collaboration with Local Government and State Government

Significant Partnership initiative at no cost to State Government that can be announced
within the next few months

Accelerates State Government response to the international Minimata Convention which
bans the sale of mercury-based products (the majority of the lamps replaced are mercury-
based products)

Improved tourism opportunities in the region (night-time space/star viewing through lower
light spill and the ability to dim and control lights).

4.2 Benefits for Western Power

Significantly reduced maintenance costs. LEDs are shown to reduce failure rates by 80-90
per cent over comparable technology

Low or no capital investment to upgrade the technology reducing the need for further
investment by Western Power to replace lights (in particular mercury products which will
need replacing by 2025)

Public lighting that meets an improved Australian Roadlighting Standards

Improved public perception through lower light failure rates and rapid maintenance
response through smart control, resulting in lower complaints

Contribute to electricity network stability through reduced electricity demand in the peak
evening and pre-dawn periods
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e Protect against the impact of a ban on manufacture and trade of mercury containing
globes

e Lower transition cost than the alternate ‘replace on failure’ approach

e Supports the business case for the wide scale network roll out of smart city technology
which has a host of other benefits including:

o Additional service opportunities through partnerships with other State Government
agencies (e.g. Water Corporation remote water meter reading and real-time
consumption data)

o Consistency of smart technology and parallel timing with the rollout of Smart Meters
(50 per cent households in metro area in 2021)

o Adding sensors to the system which will improve overall network coverage

o Community benefits through availability and utilisation of other smart applications
(moisture meters, noise meters, traffic counters, etc.).
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5 Business Case Summary

A project to replace streetlighting on a large-scale in the Southern Metropolitan region of Perth
and regional Western Australia makes financial sense if the Western Power project costs fall
within the expected range and Synergy pass through the energy benefit to councils through
reduced tariffs. The modelling has assessed the business case for the region as a whole.
Individual Council modelling can be readily completed.

5.1 Business Case Options Considered

This section analyses the project considering three replacement options:

e Option 1: Standard, like for like replacement at the average national project cost

e Option 2: Standard, like for like replacement at the average contestable project cost

e Option 3: Smart lighting enabled and designed at the average contestable project cost.

5.1.1 About Lighting Design Options

The like for like replacement options (Options 1 and 2) assume only minor consideration of
lighting design and that the lights include smart cells however, they are not designed to
improve lighting to Australian Standards. The smart lighting enabled and designed option
(Option 3) includes project costs to ensure the
installations meet Australian Standards (where
possible within project constraints) and to take
advantage of the smart lighting functionality to
reduce energy from the final LED installation by a
further 30 per cent. In practice this additional energy

savings ranges from 25 to 40 per cent based on a
low number of installations nationwide.

5.1.2 Project Cost Benchmarking

Ironbark has collated current data on project costs from seven Distribution Network Service
Providers (DNSPs) nationally (not including Western Power) who have delivered similar
projects. Each of these include comparative technologies, often from the same technology
providers using the same products available for this project. The results of this benchmarking is
outlined in Table 4.

Table 4: LED Street Lighting Benchmark Pricing in Australia

DNSP A DNSP B DNSP C DNSP D DNSP E DNSP E DNSP F | Average
Minor Road -
80W MV LED $260 $260 $388 $405 $396 $344 $350 $343
equivalent
Major Road -
150W HPS LED $587 $587 $726 $737 $715 N/A $620 $662
equivalent
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luminaire material costs (exc. Smart cells), labour, traffic and project management costs.

These prices do not include written down value or taxation on gifted assets or council side

design, negotiation and preparation costs.

For the Options analysed within this business case we have utilised the average national project

cost from these seven DNSPs (for Options 1 and 2) and the average contestable project cost

(Option 3), whereby councils could directly engage all contractors except for minor works of the

DNSP such as end of project sample auditing and updating data systems. To these project

costs has been added a cost for written down value ($60/light) and the smart cells ($100). In

reality the project costs may or may not be within the range of costs estimated with this report

and is currently subject to negotiation between councils and Western Power.

5.1.3 About the Modelling

The modelling has been developed by Stuart Downing, Director of Finance & Corporate

Services, from the City of Cockburn and reviewed and built upon by Paul Brown, Managing
Director of Ironbark Sustainability to create the tables and graphs within this report.

As with all modelling this includes a range of assumptions which are outlined in Appendix 1.

The major input into the modelling, other than the project costs (as outlined above) are the

tariffs for maintenance and provision of energy for each luminaire by Synergy.

This report assumes the current system and the basic model continues and that the lower

energy lights and smart enabled lighting will result in a two-part tariff:

1. Energy (from Synergy)

2. Network, Asset and Maintenance (from Western Power).

It is clear that smart enabled lighting will be able to determine the exact amount of power draw

for each light. As discussed with Western Power believe this would make streetlighting a
suitable candidate for contestability (power), something that is happening in Victoria.

5.2 Summary of Business Case Outcomes

Table 5 provides a summary of the outcomes of each of the three options. It demonstrates that

the range of potential costs are expected to fall within the $25 to $29m range and the total
savings over 20 years (the life of the light) ranges from $107m to $123m. Total greenhouse
savings range from 210,000 to 250,000 tonnes and paybacks are expected to be between 5

and 6.3 years.

Table 5: Summary of results

Project Total Total
, Total Cost | Energy Greenhouse
. Cost - - - Payback
Scenario (inc. Savings Savings Savings (yre))
interest) (20 yrs.) | (MWh, 20 | (tCO2-e, 20
yrs.) yrs.)

WA Councils LED Street Light Business Case Report 14
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Option 1: Average national

project cost with like for like $29m $107m 300,000 210,000 6.3
design
Option 2: Average
contestable project cost with $25m $107m 300,000 210,000 5.4

like for like design

Option 3: Average
contestable project cost with $26m $123m 370,000 250,000 5.0
smart lighting enabled design

Figure 1: Lifetime cashflows of different scenarios

Figure lgraphically represents the full range of costs and net savings range for these options.
The best option is Option 3 as a result of the improved energy savings over the project lifetime.
The savings estimates from smart lighting are based on comparative projects in other cities,
however, a full understanding of the costs and savings from this option will only be known once
preparatory design work is completed.

5.3 Key Recommendations

A project to replace lighting rapidly on a large-scale in Southern Perth Metropolitan region and
regional Western Australia is expected to result in a positive project outcome and reasonable
paybacks (between five and seven years).

In preparation for the project, it is recommended that negotiations with Western Power be
progressed to confirm all project costs and confirm the management model for smart lighting

systems to ensure ongoing community benefit.

The project preparation and delivery steps to implement the project over the next 12-24
months are well known and have been delivered by many other councils around Australia.
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The recommended project stages to deliver an improved lighting system are as follows:

1.

a s wbn

Prepare

Fund

Define

Procure

Manage and Finalise.

During Stage 1: Prepare the following is a summary of the key tasks Council can aim to achieve
during this period:

e Negotiate the preferred project costs, product selection

and future system management models with Western
Power.

Undertake design based on the preferred project option.

This is best directed by Council. Examples of the standard process for both standard, like
for like projects and for detailed smart lighting designs can be provided to Council from
other jurisdictions.

Work with Western Power and Synergy to ensure the
preferred technology (including smart lighting systems) S ne r
are used within this project and there are appropriate y gy

tariffs for these.
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6 External Funding

Over the last ten years, there have been a range of funding and financing opportunities
available for street lighting projects and Ironbark has been assisting councils with these
options. Many of these are no longer running (such as the Community Energy Efficiency
Program). Two current avenues from the Federal Government available to the council are the
Local Roads and Community Infrastructure Fund and the Roads to Recovery Program.

6.1 Local Roads and Community Infrastructure Fund (LRCI)

The Federal Government have announced $1.5 billion for local governments to spend to help the
economic recovery after the COVID-19 pandemic. The Federal Treasurer said (after the program
was expanded from $500 million to $1.5bn):

"We are also expanding the Local Roads and
Community Infrastructure program. Investing an
additional $1 billion to support local councils’
immediate upgrades of local roads, footpaths
and street lighting. These investments in our
local communities will support local jobs."

Dozens of councils are using this funding for

street lighting bulk replacements. However, the

timing of the funding means the project needs

to be complete by June 2021 (for the first

$500m tranche) and December 2021 for the second tranche.

6.2 Roads to Recovery Funding (R2R)

Under the Roads to Recovery Program, direct funding to local councils is distributed as untied
grants for local roads as part of annual financial assistance grants to councils. In other LED
replacement projects, some councils have chosen to use the R2R funding to deliver the project.

Features of local roads grants are:
e Each State receives a fixed share of the grant.

e Each council's share of the grant is determined by the State's local government grants
commission.
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7 Social, Environmental and Health
Implications

The LED options all perform comparably under a range of social criteria. All are a significant
improvement on the existing lamps, particularly in terms of evenness of light spread and
reduced mercury content. Many of these options are manufactured in Australia and are
Australian owned technologies.

7.1 Social Considerations

It is undesirable to light residential streets above the
minimum required standard. Doing so creates
unnecessary cost and greenhouse emissions. In many
areas, residents have a preference for low levels of
lighting.

However, in some areas higher levels of lighting may be

desirable to encourage walking, cycling and use of public

transport. In areas where there are concerns about safety

at night, it may improve perceptions of safety and

residential amenity to exceed the Australian Standards for

lighting levels. Council may also have specific policy objectives (such as pedestrian connectivity
between transport nodes and shopping centres) that can be supported with higher levels of
light in strategic locations.

Many councils, when delivering these projects undertake detailed design to ensure improved
road and pedestrian safety. In addition, these can deliver improved energy savings through
smart lighting. These improved design outcomes can be planned for in the standard bulk
replacement program and has been included within Option 3 of this modelling.

7.2 Environmental Considerations

LED lights are substantially more efficient than current lighting, particularly MV lamps. The
greenhouse savings are significant.

Some traditional light technologies such as MV are manufactured using harmful substances
such as lead and mercury which are not used in the manufacturing of LEDs. These substances
risk being introduced into the environment during a light's service life and must be carefully
disposed of when a light is retired. However, while not containing mercury, LEDs contain
printed circuit boards (PCBs), which include electronic waste that causes potential problems if
not disposed properly.

Consideration should also be made on effects to local
biodiversity - from insects such as moths through to
birds and small marsupials. These can be addressed
by cutting down glare and installing shields or
installing “warmer colour” LEDs where there are
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protected or endangered species. Generally, LEDs are advantageous because there is
significantly less light spill.

There are now numerous completed projects around Australia demonstrating how bulk LED
changeovers have resulted in reduced upward lighting spill and light pollution, such as the
image above from the “Lighting the Regions” project in Bendigo, Victoria in 2015.

Figure 2: Bendigo glare “"before” (in March 2015) and “after” (in August 2015) a change
from 80W MVs to 18W StreetLED (HPS lights not yet replaced)

7.3 Health Considerations

There is an increasing amount of public discourse around the potential negative effect of public
lighting on human health due to too much “blue light”. In June 2016, a report by the American
Medical Association (AMA) adopted guidance for local communities on selecting among LED
lighting options to minimize potential harmful human and environmental effects. While the
report is based on the experience in the USA, it reinforces what could be considered as “best
practice public lighting” which dictates that lighting should be designed and managed by
professionals and with concern for broader environment, health and social factors.

The AMA also blames high colour
temperatures and recommends a
colour temperature of 3000K or
lower for LED street lighting to limit
the amount of blue light.
Unfortunately, many 3000K lights
can have high blue light content
and Figure 35 shows that the
warmer colour temperatures (LPS
and HPS at 3000K or lower) result
in slower driver reactions times and
have direct road safety
implications.

Figure 3: Australian Highway Lighting Categories,
reaction times improved by white light (Davis
1999, Arizona DoT, SLPC, from IPWEA SLSC
Roadmap 2016)

According to the IPWEA Street

Lighting and Smart Controls Roadmap (2016) “in practical terms, this means that at a vehicle
speed of 50km/hr, the stopping distance might be reduced by 4.2m"” when using a higher
colour temperature compared to the warmer colours. The understanding of reaction times for
LEDs at warmer colours is not yet known. The Australian Standard (SA/SNZ TS 1158.6) that
states a "recommended" colour temperature of 4000K for street lighting.
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It’s important to note that much of the public discourse around “over lighting” and too much
“blue white” is based on experiences in the USA and Europe. While still important, it is of less
relevance to Australia because Australian street lighting levels are relatively low by
international standards. In the UK, the minimum lighting levels are up to seven times higher
than the minimum levels in Australia. What’s more, the “old” lights in USA and Europe are
commonly HPS lights which generally have a lower colour temperature than the MV lights in
Australia.

In the absence of any conclusive research or evidence, the potential risks of blue lighting can
be managed by good design. For example, lighting to the levels required (not higher), reducing
light spill through well-designed luminaires and lighting schemes and the use of glare shields
where appropriate. These issues and actions are generally discussed and decided during the
Design and Preparation Stage of a lighting project.
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Appendix 1: Modelling Assumptions

All luminaires to be replaced over a 12-month period
Borrowings at WATC rates including Loan Tax of 0.7 per cent
Aim to repay loan ASAP which forms payback period

Number of lights as per latest Synergy bill supplied

Discount rate 3.8 per cent - NB if the discount rate matched the loan rate, the NPV would
increase by about 25 per cent

NPV Period is over 20 years
Current project pricing as per benchmarked and $100 for smart lighting PE $60 for WDV
Increase both current lighting and LED lighting tariffs by 2.5 per cent pa

Tariffs are based on daily rates as per Synergy website including discount for councils
paying for changeover

The savings would be greater for growing councils such as Kwinana, Rockingham and
Cockburn as streetlights are growing by approximately one per cent per annum on top of
the price increase.

Estimated kWh rate at 17c/kWh. This is relevant for the smart lighting benefits (Option 3)

Technology power consumption is as per National Electricity Market Load Tables for
Unmetered Connection Points

All savings and cost figures are GST exclusive.
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1. INTRODUCTION

The purpose of this review is consider the February 2021 LED Street Lighting Business Case
by Ironbark Sustainability for the City of Albany. The Business Case covered five local
governments, City of Albany, City of Armadale, City of Canning, City of Cockburn, and City of
Melville. This review is limited to the City of Albany.

2. BASIS OF REPORT

This report is based on the following documents:

Ironbark Sustainability LED Street Lighting Business Case

City of Cockburn spreadsheet

AS/NZS 1158 Lighting of roads and public spaces

Western Power Distribution Design Catalogue

Discussion with Chris Meneghello of Western Power on 22-4-2021
Western Power fixed pricing for LED street light replacements
Synergy street light tariffs

Synergy Electricity Account 01 Feb 2021 to 04 Mar 2021

Prices of luminaires from lighting suppliers

3. LED STREET LIGHTING BUSINESS CASE

3.1. DESIGN
Clauses: 1.1, 5.3 2™ dot, and 7.1 3" para

The Business Case recommends undertaking of lighting design. This is an excellent
recommendation. Typically, existing street lighting does not conform to AS/NZS 1158 and
may have an inconsistent assortment of lighting equipment.

AS/NZS 1158 has five Categories of vehicle lighting (V5 to V1) for major roads and six
Categories of Pedestrian Road lighting (PR6 to PR1) for minor roads.

According to AS/NZS 1158.1.1, the selection of the Vehicular Category depends on the
“Description of theroad or area type” and the “Operating characteristics”. Typically, local
government major roads should be lit to Category V5 or V3.

According to AS/NZS 1158.3.1, the selection of Pedestrian Road Category depends on:
e Pedestrian/cycle activity
e Fear of crime
¢ Need to enhance amenity.

While Western Power offers a lighting design service, the City will need to direct their
lighting designer to the City’s selected lighting Category for each of their roads.

3.2. SMART TECHNOLOGY
Clause: 2 Introduction

The Business Case recommends smart technology. Smart technology equipment is not
available in the Western Power Distribution Design Catalogue (DDC). The deployment of
smart controllers on each luminaire would be useless unless there is a system of central

Sage Consulting Engineers Pty Ltd
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controllers with which they can communicate. Smart technology for lighting uses different
protocols from smart meters.

Western Power confirm that currently they do not have a smart street lighting control
system, but hope to have a system on offer by the middle of 2021.

3.3. LUMINAIRES
Clause 3.3 Table 3

The Business Case proposes the Sylvania StreetLED and RoadLED luminaires. These are
effective street light luminaires, but no longer used by Western Power.

In the past, Western Power used the Sylvania StreetLED (14 W) and Sylvania RoadLED (70
and 150 W) luminaires. Western Power now has the Philips Roadgrace (20, 36 and 53 W)
and Roadflair (80, 160 and 170 W) luminaires listed in their Distribution Design Catalogue
(DDC), but has de-listed the Sylvania StreetLED and RoadLED. We understand that Western
Power does have Sylvania as a “secondary supplier”, but as the Sylvania products are not
listed in their DDC, designers cannot specify the Sylvania products for Western Power
projects.

3.4. AUSTRALIAN STANDARDS
Clause 4.2

The Business Case states “public lighting that meets Australian Standards”. LED luminaires
are more effective in delivering conformance with-AS/NZS 1158, and but conformance is
unlikely to be achieved in all situations. Sometimes the existing street lights are spaced too
far apart for conformance to be achieved.

Typically, local government major roads may be over lit and minor roads under lit. From
experience, Western Power has often installed 250 W high pressure sodium luminaires where
150 W luminaires would suffice.. With an LED retrofit, there is a risk that 160 W LED
luminaires are installed instead of 80 W. This results in over lighting, complaints of obtrusive
light from ratepayers, unnecessary running costs, and excessive energy consumption.

The LED retrofit offers.an opportunity to correct such over lighting.

3.5. SMART CONTROLS
Clause 5.1

The Business Case presents three options, two assuming national average costs and
contestable average costs. The third option adds smart controls. Smart controls are not
listed in the Western Power DDC and not currently available from Western Power.

3.6. LIGHTING DESIGN OPTIONS
Clause 5.1.1

Western Power does not have dimmable drivers in their luminaires.
Western Power currently does not have a smart control system.
Synergy does not have a street light tariff for dimmed luminaires.

Sage Consulting Engineers Pty Ltd
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3.7. RETROFITIING COSTS
Clause 5.1.1

The Business Case presents that retrofitting a minor luminaire costs $343, a major luminaire
$662 and smart cells $100. Ironbark state that these costs were reported to them by the
City of Cockburn and Western Power.

The material costs of the Sylvania StreetLED and RoadLED are $290 and $550 respectively.
If the labour and plant costs of about $100 are added, the StreetLED cost would be $390
and the StreetLED and $762 for the RoadLED.

The material costs for the Western Power for the Philips Roadgrace is about $480 for the 20
W, 36 W and 53 W and for the Philips Roadflair is about $480, $530, and $630 for the 80 W,
160 W, and 170 W respectively. These costs include a standard NEMA photo-electric switch,
rather than a smart luminaire controller.

Western Power recently introduced fixed pricing for LED street lighting luminaire
replacements. For minor street light luminaires the price is $500 on wood poles, $480 on
steel poles, and $880 for double outreach poles. For major street light luminaires the price
is $590 on wood poles, $570 on steel poles and $1050 for double outreach poles.

The costs presented in the Ironbark Business Case are too low.

3.8. SMART CONTROLS
Clause 5.1.1

The cost of a smart luminaire controller is about $300. The cost of a master controller is
about $3,000 and typically covers about 200 luminaire controllers. The cost to control 4,000
luminaires would be about $1,260,000. In addition there would be an annual service fee of
about $40,000 per annum.

Western Power’s bulk purchasing power will bring prices down, but certainly not down to
$100.

Smart luminaire controllers may switch the luminaire on and off and relay fault signals to a
central computer. Smart controllers may be able to perform dimming, but only if the
luminaire is equipped with a dimmable driver. Standard Western Power LED luminaires do
not have dimmable drivers.

The costs presented in the Business Case are too low.

3.9. MANUFACTURED IN AUSTRALIA
Clause 7

The Business Case states “manufactured in Australia” and “Australian owned technologies”.
While some assembly is carried out in Australia, the bulk of manufacturing is undertaken
overseas.

Sage Consulting Engineers Pty Ltd
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3.10.COLOUR TEMPERATURE
Clause 7.3

The Business Case refers to the June 2016 AMA report and proposed road lighting research.
The AMA report was subsequently discounted following an approach to the AMA by the
Illuminating Society of North America. Basically specifying one metric is unscientific. As well
as colour, the intensity and duration of the light need to be considered.

AS/NZS 1158 does recommend a colour temperature of 4000K.

Western Power offer 3000K and 4000K colour temperature luminaires.

A colour temperature 3000K has proved successful with the Philips Roadflair luminaires in
the Town of Cambridge where numerous complaints of glare and obtrusive light were
received with 4000K road lighting.

The results of Australian research into road safety and colour temperature is awaited.

A BBC article "How to design safer cities for women” states: Warm LED streetlights can
combine energy efficiency with safer roads for drivers and pedestrians alike.

Warm LED luminaires would have a 3000K colour temperature.

3.11.COST SAVINGS
Appendix 1

The Business Case quotes a tariff of 17 c/kWh for energy costs. Synergy has specific street
light tariffs for each type of streetlight that cover energy and maintenance.

The cost savings should be calculated using the actual Synergy street lighting tariffs, rather
than a hypothetical energy tariff. The Synergy tariffs include energy and maintenance costs.

4. SPREADSHEET

4.1. NUMBER OF LUMINAIRES

The City has about 4,000 street light luminaires. About 80% are minor luminaires and 20%
major luminaires.

Minor street light luminaires include: 50 W, 80 W, and 125 W mercury vapour, 70 W high
pressure sodium, 70 W metal halide, 42 W compact fluorescent, and LED luminaires of 53 W
and below.

Major street light luminaires include 250 W mercury vapour, 150 W and 250 W high pressure
sodium, 150 W and 250 W metal halide, and LED’s of 80 W and above.

The Synergy Electricity Account lists 3,887 street light luminaires, of which 787 are minor
luminaires, and 3,100 major luminaires. The Account lists 244 luminaires changed to LED
luminaires.

Sage Consulting Engineers Pty Ltd
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The spreadsheet lists 3,958 street light luminaires, of which 3453 are minor luminaires, and
366 are major luminaires. The spreadsheet lists 139 street light luminaires changed to LED
luminaires.

The minor differences between the spreadsheet and Account are likely to be as a result of
different accounting periods.

The Account distinguishes between street light luminaires that operate from dusk to dawn,
from dusk to 1.15 am, and dusk to midnight. There is a small difference in the Synergy tariff
between these operating regimes. Historically, a pilot wire was connected to old street light
luminaires on overhead power poles. The pilot wire could affect the 1.15am, or midnight,
switch off. New street light luminaires are equipped with photo-electric cells that operate
from dusk to dawn. We suggest that all new LED luminaires will have photoelectric switches
operating from dusk to dawn.

4.2. COST PER LUMINAIRE

The spreadsheet lists $600 for a minor street light luminaire and $700 for a major luminaire.
The Western Power fixed pricing for replacing a minor road luminaire with a LED luminaire is
$480 (wood pole) and $500 (steel pole), and for a major road $590 (wood pole) and $570
(steel pole). The estimated prices in the spreadsheet are reasonable, but a bit high
compared to the Western Power fixed pricing, but this only enhances the business case.

If a lighting control system is added, we suggest an allowance of $250 per luminaire. This
would cover the individual luminaire controller, master controllers each covering about 200
luminaire controllers and a central control system.

Our Opinion of Probable Costs — Capital Costs is given in Appendix F. The OPC suggests
$2.08m for the luminaire replacements and an additional $1.055m for lighting controls.

4.3. LED EQUIVALENTS

The spreadsheet has inaccuracies listed below:
e Line 8 -70 W MH equivalent is 36 W not 80 W
Lines 20, 38, and 39 — 250 W MV equivalent is 80 W not 160 W
Line 27 — 70 W HPS equivalent is 36 W not 80 W
Line 33 — 80 W MV equivalent is 20 W not 53 W
Line 34 — 125 W MV equivalent is 53 W not 80 W

Correction-of these minor inaccuracies would improve the Business Case.

4.4. ENERGY AND CO2 EMISSIONS

The spreadsheet has an inaccuracy in that Columns P and S should read kWh per annum,
not MWh.

Columns U, V and W appear to be based on 0.7 kg per kWh that is reasonable for Western
Australia.
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5. DISPOSAL

The existing mercury vapour luminaires contain mercury. For instance, an 80 W mercury
vapour street light luminaire incorporates a lamp containing 14 mg of mercury. Other lamps,
such as compact fluorescent, metal halide, and high pressure sodium contain lesser amounts
of mercury. When LED luminaires are retrofitted, responsible disposal of the existing
luminaires needs consideration. A bulk LED retrofit will facilitate responsible disposal and
reduce the cost of transporting the lamps. Disposal may comprise transport to the Perth
metro area, crushing of the lamps in sealed containers, and transport to a lamp recycling
facility in Victoria.

LAMP RECYCLING (acknowledgement to SUEZ)

6. INVEST/DO NOT INVEST

6.1. BULK RETROFIT OR GRADUAL RETROFIT

The Business Case spreadsheet appears sound with minor inaccuracies.

If the City of Albany does not invest in an LED retrofit, Western Power will gradually retrofit
LED luminaires as the existing luminaires fail. Western Power states that they do not replace
an old luminaire with a new LED luminaire, if only a lamp needs replacement. Only if the
whole luminaire has failed, will Western Power replace the old luminaire with a new LED
luminaire. This would take place over a number of years. Most luminaires would be
replaced after about 8 or 10 years. After this period, there may be some surviving road
lighting luminaires not retrofitted with LED luminaires. The benefits of LED lighting would
slowly accrue. The disposal of the luminaires would be difficult to manage and transport
costs to the recycler's depot would be high. There is also the risk of fly dumping of
hazardous waste.
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If the City of Albany does invest in a bulk LED road lighting retrofit, there will be immediate
benefits in cost savings, energy reduction and CO, reduction. The responsible disposal of
the luminaires would be facilitated and transport costs to the recycler’s depot reduced.

The spreadsheet shows these benefits.

6.2. LED RISKS

LED road lighting luminaires represent established technology with low risks. LED road
lighting luminaires have been available for over 10 years and have proven to minimise
maintenance and reduce energy consumption. Western Power has had LED road lighting
luminaires for a few years. Similarly, Synergy has had LED street lighting tariffs for a few
years.

The risks associated with LED lighting are low and the benefits are high.

Referring to Appendix F, the payback period of the LED retrofit is 7 years (investment of
$2.1m and cost saving of $300,000 per year). The 7 year payback may be compared with
the life of a road lighting luminaire of about 25 years.

For their Roadflair luminaire Philips quotes a life of 100,000 hours to 80% light output and
for their Roadgrace luminaire, 100,000 hours to 70% light output. At 4000 hours per year,
this represents 25 years of life. AS/NZS 1158.6 requires a minimum design life of 20 years
for road lighting luminaires.

6.3. SMART LIGHTING CONTROL RISKS

Smart lighting controls represent maturing technology, and implementation can face the
barriers of incompatible protocols. - Western Power does not yet have a lighting control
system, but aims to have a system by the middle of this year. Synergy does not yet have a
Tariff for dimming street lights. Western Power’s trial in the City of Melville was a dummy
trial and had no master or central control system.

Conventionally, photo-electric switches have controlled road lighting luminaires. With LED
luminaires, the weak link in maintenance is the photo-electric switch. While the life of LED
luminaires may exceed 20 years, the life of photo-electric switches is about 5 years.

Smart lighting control comprises luminaire controllers with wireless links to each other and to
a master controller that links to a central controller. The luminaire controller replaces the
photo-electric switch.

At its simplest, the luminaire controller switches the luminaire ON and OFF on receipt of a
wireless signal from the central controller, and sends fault signals to the central controller.
There is no dimming capability and the LED driver is simple and economical. The benefits
are reliable switching and prompt reporting of faults.

With more sophistication, the luminaire controller switches the luminaire ON and OFF, dims
the luminaire after hours, and send fault signals to the central controller. Such sophistication
requires a dimmable LED driver.

The risks associated with smart lighting controls are high and the economic benefits are
uncertain, as Synergy does not have a dimming tariff. The dimming of major luminaires

Sage Consulting Engineers Pty Ltd
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(170 W, 160 W and 80 W) has the opportunity to save energy economically. The costly
luminaire controller can save more energy on major luminaires than on minor luminaires.

Dimming can occur after hours, say from midnight to 6am, from Sunday night to Thursday
night. Dimming on Friday and Saturday nights cannot be recommended as there is an
increase in night traffic, there are many younger drivers on the road, and there are the risks
of alcohol consumption.

Referring to Appendix F, the lighting control investment would be $1.1m. There would be
environmental benefits in lower energy consumption and reduce CO2 emissions, but these
may translate into cost savings. At present, a payback period cannot be estimated, as there
is no Synergy street lighting tariff for dimming.

7. CONCLUSIONS

The Business Case spreadsheet by the City of Cockburn appears sound and more accurate
than the Business Case report by Ironbark Sustainability. We suggest a capital budget of
$2.1m based on the Opinion of Probable Cost in Appendix F.

Before implementing the LED retrofit, the City should engage a lighting designer, for
instance Western Power, to design the road lighting in conformance with AS/NZS 1158.

However, before engaging a lighting designer, the City should prepare a Lighting Master
Plan, or at least a Lighting Policy, outlining their.road lighting requirements in terms of the
AS/NZS lighting Categories.

After design, and before the retrofit, the City should engage an independent design reviewer
to check that the lighting designer has kept to AS/NZS 1158 Categories of the Lighting
Master Plan, or Lighting Policy.

Lighting controls will cost about $1.1 with an annual fee of about $40,000. There are risks
associated with lighting controls in that Western Power does not yet have an established
system and Synergy does not have a street light tariff structure for dimming.

8. RECOMMENDATIONS

. Invest in a bulk LED road lighting retrofit

. Allow a capital budget of $2.1m for the bulk LED retrofit

. Prepare a Lighting Policy or Lighting Master Plan

.-Engage a lighting designer to design to the City’s Lighting Policy or Lighting Master Plan

. 'Engage an independent design reviewer

. Install 3000K luminaires (Western Power Roadgrace and Roadflair luminaires)

. Consider smart controls, and wait for Western Power and Synergy to launch a system and
tariff structure. At this stage, allow $1.1m capital costs and $40,000 per annum for
service costs for smart controls.

NoOouUulhWN -
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9. APPENDIX A — SYNERGY STREET LIGHTING CHARGES
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SYNERGY STREET LIGHTING CHARGES

July 2019
Price quoted is cents per day and inclusive of GST and is subject to change.

CFL

HPS

LED
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MV

MH

INCANDESCENT

Z18
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10. APPENDIX B — SYNERGY ELECTRICITY ACCOUNT

01 Feb 2021 to 04 Mar 2021, pages 1 to 5 of 10 pages
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11. APPENDIX C — LIGHTING STANDARDS

AS/NZS 1158.1.1: 2020 - ROADLIGHTING- Vehicular Traffic Lighting
AS/NZS 1158.3.1: 2020 - ROADLIGHTING- Pedestrian Area Lighting

Sage Consulting Engineers Pty Ltd
©2021

C:\MIKE\2913 Albany LED retrofit\2913 Albany LED retrofit\2913 Review Report
04.doc 41



21N1x3) Yjoows AJaA “Iejndads Apsow = Hy

psepuels ubisap YAHIN pue sAkemybiy [eaidAy ‘Jeinoads Ajpybiis = €Y
(eyebaibbe ul sausyybug [eroyiue yum jeydse “6:8) Jeinoads 9 asnyip = 2y

(e1240U09 "6°8) peot asnyip WOI| = LY
: s2J)siiajorIRYD 90UR}OD|JD UO SIJON

0S

0¢

€0

SE0

SA

0s

0¢

€0

PA

“Hed Jayjoue 03 uoibal

e Jo Yed auo wouy ApoaJip diyely Alied
yoiym Jo ‘uoibai e uiyyim juswdopasp

JO Seale 03 SpeoJ Ulew JO |eLSMEe J09UU0D
yoiym speod jedipuid Jo eusye-gns

0S

0¢

S0

€€°0

S0

€N

SUODISIAI B

e uoneledas spelb yym pue ssbueydiaiul
U99Ma( JljjeJ} 10) SS900B OU UM Ddigesy
ybnouyy 1oy shemybiy papiaip jo bunsisuod
sAemssaldxa pue sAemiojow ‘sAemas.d

SIUSWISAOW Dlyjeu] 104 UOIIeDIUNWILLIOD

40 sanuaAe |edpuid bujwioy

‘1ayjoue 03 uoibal auo wolj diseny ybnoayy
Auied Apueuiwopauid jeyy speol [euspyy

0t

0S

0¢

€0

[4)

siojesauab oieny bumnge Jofew

UM SJUSWSAOW D1ye.} 104 UOIEDIUNLWILLIOD
40 sanuaAe |edpund bujwioy

‘J9yjoue 03 uoibas auo wody duesy ybnoayy
A11ed Apueujwopaud jeyy Speod [eUaMY

ST

0S

0¢

€€°0

TA

slojelauab oyjeny bunge Jolew yum
seaJle Jay3o pue ‘sanid |jepuiaold Jofew
pue |[eyded Jo sa.)3uad AjiAnoe |euoibal
pue |euUD Ul SPROJ Ulew IO [eURMY

% oney
617 31seM
piemdn xep

:_Em_\mem
Aywaopun
3oueuIwn|(I
XeW

(paurejurew)
Xn| Uy
ddueUIWN|L
[e3uoziioy
uIOd UIW - S
uoRSIAUL
W

(%)s3
oueulwn||
puno.ns

Ul

(%)IL
JUBWAIDUT
ploysayL
Xep

In
Anwioyun
[euipnyibuon

Ul

°n
Anwoyun
ll2JoA0 Ul

(pauteuiew)
(;w/po)7
soueujwn
abesany
wnwiully

Ai0b33e)

uonediddy

Bunybi duyjel) JeindiyaA T°T Hed sadeds dijqnd pue speou o) bunybI1—0zoz T'1T'8STT SZN/SVY

Sage Consulting Engineers Pty Ltd

©2021

&

\MIKE\2913 Albany LED retrofit\2913 Albany LED retrofit\2913 Review Report

O;}.doc

C

42



- 3 S 12 XJd sbuisso.o uernsapad pajeubisaq
- - (‘B2 B PI= - add sheq pajqesia
- 8 L0 S'€ €2d - MO MO
T 8 ST L 70d - WNIA3IW WNIA3IW
sAempeo. uonenaJp
€ 8 € 4! 10d - HOIH HOIH pue sajsie ‘saoeds buiyied AV ¥VO
€dd uiw Ing ‘ease bumnge jo Alobajed 3saybiy se awes €3d sAemyied asn mo| 10} sebpliqiooy ‘sdwey
SIEm seale IDINIDS ‘sabueydiajul
€Vd uiw Ing ‘ease bumnge jo Aioba3ed 1saybiy se awes Z3d uersapad ‘sabpliqiooy ‘shemuies ‘sdals pue sjeujwla) dlyjel]  "S93uUad JIAD ‘saienbs uMo) ‘sapedle uado
‘sjlew ‘syuaid buiddoys Joopino Buipnjpul ‘sanuad uegingns ‘umol
S/T 8 S/T G¢ 13d shemuiels ‘sdwel ‘shemgng ‘A *69 ‘asn uenysapad 1oy Ajewd sealy :SINIWITI ONLLDIANNOD
4 8 4 L €vd
14 8 14 4! vd WNIA3W WNIA3IW WNIA3IW
L 8 L 1¢ Tvd HOIH HOIH HOIH paxiw ‘yN Ajuo ueuisapad SYIUY ALIAILDV OI19Nd
00 S ¥1°0 580 Sdd - MO1 MOT1
S0°0 S S0 ST ¥dd - MOT WNIA3IW AIUO 214213 SPAI 10 pUE UBLISEPRY
1'0 S 50 € €dd - WNIGIW WNIGIW 'sured 1510/
‘syped sJed ‘saue| ‘shemyiem ‘speol
€0 S T / 7dd - WNIQ3IW HOIH |elis} e pue speod |edo| mco_m oS0y}
Buipnpui “syjediooy ‘69 ‘Aemyied SHLVd
T S 4 (0] Tdd - HOIH VN pajejualio 9joAd 1o uelIsapad J1DAD ANV NVI¥L1S3d3d
- 0T £0°0 L0 9dd VN VN VN
- o1 $T°0 580 Sud MO1 MO1 MO1 sjupa.d |euisnpul pue |eldJswwod
‘lenuapisas buipnpui ‘saadold Sen
- 8 70 €T bdd WNIQ3W MO1 WNIQaW Bumange 03 ssa0oe 10} Ajewid uersapad pue SpIYsA Paxin
pasn S}9211S.40 SpeoJ [BI07 ‘Seale SYTHY
- . . Bbumnge Buinias se |jam se ‘ease ue
8 €0 SL'T €dd WNIAQ3W MOT1 WNIA3IW : :
Ul D120 SINGLISIP PUB 109]03 YoIYM IvO01 NI S3IAY3S3Y Avod
- 8 L0 S'€ dd HOIH WNIA3W HOIH SpeoJ |ela}e-uou Jo Speod 103193(|0D)
- 8 [4 L TYd VN HOIH VN
XN| LA uiw/xew XN| Ul XN| 9AY Aobaje) Ajuswy WD JO Jed4 Anpy VIV

sjuawdiinbau ubisap pue aduew.0413d
bunybi| (d A1obaje)) eale ueliisapad 1'€ Med sadeds diqnd pue speod 10j bunybI1—0zoz :1'€'8STT SZN/SV

Sage Consulting Engineers Pty Ltd

©2021

&

C:\MIKE\2913 Albany LED retrofit\2913 Albany LED retrofit\2913 Review Report

04.doc

43



- REPORT TIEM-DIS311 REEERS,

12. APPENDIX D — BUSINESS CASE SPREADSHEET
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13. APPENDIX E — WESTERN POWER FIXED PRICING
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WESTERN POWER FIXED PRICING FOR LED REPLACEMENT

Sage Consulting Engineers Pty Ltd
©2021

C:\MIKE\2913 Albany LED retrofit\2913 Albany LED retrofit\2913 Review Report
04.doc 48



v REPORT TIEM-DIS311 REEERS,

14. APPENDIX F — OPINION OF PROBABLE COSTS
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OPINION OF PROBABLE COSTS

OPINION OF PROBABLE COST

PROJECT: CITY OF ALBANY ROAD LIGHTING PROJECT No. 2913
SECTION: LED RETROFIT DATE: 26-4-2021
CAPITAL COST
Item |Description Unit  [Q'ty Rate Amount($) Subtotal($)
CAPITAL COSTS
1/LUMINAIRES
1.1|Minor luminaires 4000 X 80% no 3200 500 1600000
1.2|Major luminaires 4000 X 20% no 800 600 430000
1.2|Sundries itemn 1 20000 20000 2100000
2|LIGHTING CONTROLS
2.1|Luminaire controllers no 3980 250 995000
2.2|Master controllers no 20 3000 60000
2.3|Sundries item 1 45000 45000 1100000|
TOTAL exc GST 3200000|
RUNNING COSTS |
3/0LD LUMINAIRES
3.1|M50 no 2 35.7863 71.5726
3.2|MB0 no 1331 46.1342 651404.6202
3.3|M125 no 526 58.66 30855.16
3.4|M250 no 97 85,9274 8334.9578
3.5|5150 no 249 63.6911 15859.0839
3.6/5250 no 502 84.6629 42500.7758
3.7|MH70 no 20 75.0948 1501.896
3.8|MH150 no 2 99,9758 199.9516
3.9|MH250 no 13[ 120.6955 1569.0415
3.10|CF42 no 1077 42.5456 45821.6112
TOTAL PER DAY cents 208118.6706
TOTAL PER YEAR $ 759,633 | $ 759,633
4|LED LUMINAIRES
4.1|LED20 no 2 26,9361 53.8722
4.2|LED20 no 1331 26.9361 35851.9491
4.3|LED53 no 526 33.3862 17561.1412
4.4|LED80 no 97 38.4173 3726.4781
4,5|LED80 no 249 38.4173 9565.9077
4.6|LED170 no 502 57.1426 28685.5852
4.7|LED36 no 20 30.0043 600.086
4 8|LED8O no 2 38.4173 76.8346
4.9|LED160 no 13 55.225 717.925
4.10|LED20 no 1077 26.9361 29010.1797
TOTAL PER DAY cents 125849.9588
TOTAL PER YEAR s 459,352 | § 459,352
RUNNING COST SAVING PER YEAR I 300,281 | $ 300,281 |

NOTES 1 The running cost part of this OPC assumes that the existing LED luminaires will remain
2 The luminaire codes are explained below:

OLD LUMINAIRES LED LUMINAIRES & EQUIVALENTS
M50 50 W mercury vapour LED20 20 W LED = CF42, M80

M80 80 W mercury vapour LED36 36 W LED = M70, 570

M125 125 W mercury vapour LEDS3 53 W LED = M125

M250 250 W mercury vapour LEDB0 80 W LED = M250, MH150, 5150

S150 150 W high pressure sodium LED160 160 W LED = MH250

5250 250 W high pressure sodium LED170 170 W LED = 5250

MH70 70 W metal halide
MH150 150 W metal halide
MH250 250 W metal halide
(CF42 42 W compact fluorescent

Sage Consulting Engineers Pty Ltd Page 1
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A GLOSSARY OF LIGHTING TERMINOLOGY

Average Carriageway Luminance (L) - The average luminance of a given section of
the road carriageway when viewed from the observer’s position

Average Illuminance (E) - The average lighting levels at ground level measured in the
horizontal plane

Average Lamp Life - Time taken until half of lamps have failed.

Colour Temperature - An indication of the colour appearance of a lamp measured in
degrees Kelvin (K). 2700K indicates a very warm colour, 5700K a very cool colour
Colour Rendering Index — A measure of the faithfulness to which colours are shown
Depreciation - The loss of light output over time as lamps age and optical surfaces
collect dirt

Direct buried pole — A pole that is buried in a hole. There is no pole flange and no
concrete footing

Disability Glare - Glare resulting in reduced visual performance, often accompanied by
discomfort.

Discomfort Glare - Glare causing discomfort without necessarily causing visual
disability

Driver — An electronic device adapting mains power to drive an LED luminaire

Efficacy - A measure of lamp output efficiency, with units of lumen/watt

Flat Glass Luminaires - Luminaires with no light emitting above the horizontal giving
low glare & low obtrusive light.

Fluorescent Lamps - Lamps that can give “white light”. Compact fluorescent lamps
present the ordinary tubular lamp in a small package.

Flange Mounted Pole - A pole manufactured with a flange at the bottom to bolt down
to a concrete footing.

Footing — A concrete base for a flanged pole

Glare — A condition of vision in which there is discomfort or reduction of ability to see, or
both, caused by an unsuitable distribution or range of luminance, or to extreme contrasts
in the field of vision

Glare Rating — A measure of discomfort glare in a particular location on a scale of 1 to
100 with lower numbers being more comfortable

High Pressure Sodium (HPS) Lamps - Lamps with a yellow colour appearance that
have been used on major roads

Ingress Protection - or “IP rating”, a two digit code that indicates resistance to ingress
of solids‘and liquids, the first digit refers to solids, the second to liquids. IP55 means
dust-protected & water-jet proof. Higher numbers indicate better sealing.

Illuminance — Lighting level, measured in lux. Horizontal illuminance is measured in a
horizontal plane; and vertical illuminance in a vertical plane

Illuminance Uniformity (Ue) — The ratio of maximum illuminance, or “hotspot”, to
average illuminance

Lamp - a generic term for a man made source of light sometimes colloquially referred to
as a “globe” or “bulb”

LED - Light Emitting Diode, a lighting technology offering better energy efficiency than
fluorescent and metal halide lamps, and with longer life

Light Technical Parameters — parameters such as illuminance, uniformity, glare, etc.
Light Output - The total luminous flux emitted by a lamp or luminaire in lumens.
Longitudinal Luminance Uniformity (UI) - The ratio of minimum to maximum
carriageway luminance in a longitudinal line along the road through the observer’s
position

Sage Consulting Engineers Pty Ltd
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Low Pressure Sodium (LPS) Lamps — Obsolete lamps with a distinctive yellow colour
and very high efficiency, but they fail to render the colours red, green and blue
Luminaire - A light fitting or “fixture” including lamps, optical system and control gear
Luminance - the brightness of an object or surface in candela per square metre (cd/m?)
Luminous Intensity — the concentration of light in a certain direction, in candelas (cd)
Maintained - Light technical parameters at the end of lamp life, as opposed to initial
parameters

Minimum Illuminance (Emin) - The minimum measured lighting level recorded in the
measurement area, the measurements taken at ground level in the horizontal plane
Mercury Vapour (MV) Lamps — Obsolete lamps with a blue-white colour

Metal Halide Lamps - Lamps which give “white light”- more efficient than mercury
vapour lamps

Mounting Height - The vertical distance between the centre of a luminaire and the
ground

Nominal Height - The vertical distance between the bottom of the base plate or ground
line, and: for poles with outreach arms — the centre of the outreach arm spigot; and for
post top luminaires poles — the highest point of a pole excluding the fixing spigot.
Observer’s Position - A position on the road from which theoretical calculations are
based, approximately where a driver would sit when driving down the road

Obtrusive Light — Unwanted light (spill light or glare) that causes annoyance,
discomfort, distraction or a reduction in the ability to see

Outreach - The horizontal distance from the centre of a pole to the centre of an
outreach arm mounted luminaire.

Overall Luminance Uniformity (Uo) - The ratio of minimum carriageway luminance
to the average luminance

Peak Intensity - The highest value of luminous intensity from a given luminaire
Planting Depth - The length of a pole buried below ground level.

Point illuminance — The illuminance at a point, not average illuminance

Road Lighting — Australian Standard terminology for lighting of roads

Street Lighting — Western Power and Synergy terminology for lighting of roads
Standards - Australian Standards include:

AS 1158  Public Lighting AS 2560 Sports Lighting
AS 1428 Design for Access & Mobility ~ AS 2890 Off Road Car Parks
AS 1680 Interior Lighting AS 4282 Obtrusive Light

AS 2293  Emergency Lighting

Spigot — a tube for the fixing of a luminaire

Spill Light - Light which falls outside the boundary of the property on which the lighting
installation is sited

Surround Illuminance Ratio (ES) - The ratio between the average illuminance of the
road verge to the adjacent carriageway.

Threshold Increment - A measure of disability glare in percentage. Higher
percentages indicate higher disability glare.

Uniformity Ratios — The ratio of minimum to maximum illuminance; or minimum to
average illuminance

Uniformity Gradient — The rate of change of illuminance

Upcast Angle - The angle between the axis of the luminaire fixing and the horizontal
Uplift - For pole-mounted outreach arms - the vertical distance between the intersection
of the outreach arm centre-line with the supporting face and the highest level of the
outreach arm centre-line

Upward Waste Light — light that is emitted above the horizontal and is thus wasted

Sage Consulting Engineers Pty Ltd
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16. APPENDIX H — EXAMPLE OF A LIGHITNG MASTER PLAN
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EXAMPLE OF A LIGHTING MASTER PLAN
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SMART LED STREETLIGHT

REPLACEMENT SUPER TRIAL PROPOSAL

The local governments of Albany, Armadale, Canning, Cockburn and Melville have been working
collaboratively with Western Power to deliver innovative, intelligent and future-focussed solutions
for streetlighting. The proposal is subject to Council approval by the respective local governments.

An ambitious and widespread rollout program to replace approximately 47,000 streetlights with
energy efficient and low maintenance Smart LED streetlights across the five local government areas
is being proposed as a Super Trial covering almost 17% of streetlights across the South West
Interconnected System (SWIS) power grid.

FAST FACTS

Smart LED has the potential to achieve a:
6 5 0/ Reduction in greenhouse gas emissions
o compared to standard streetlights and

major energy savings of up to 40 0/
for each participating Local Government. o

Streetlighting represents Approx. 2 7 8 ’ 0 0 0

4 0 - 5 0 0/0 streetlight lamps across the

f total ts f SWIS network covering the Perth
e Metropolitan Area and South
most local governments )

West Region.

4 7 , 0 0 0 Western Power

‘ : " have already trialled
streetlight lamps in the Cities

of Albany, Armadale, Canning, S M A RT L E D

Cockburn and Melville streetlights in the City of Melville
BACKGROUND
The five participating local governments have In the future, LED Smart Poles could be installed in

prepared a business case and are already advancing  key activity centres and popular community
detailed replacement proposals with Western Power,  spaces with smart technology applications to
based on the local governments meeting the capital facilitate art experiences, Wayfinding, PA systems,
cost of progressively replacing approximately SOS, Public Wi-Fi, etc.

47,000 inefficient and poorer quality streetlights
including mercury vapour streetlights that will need
to be phased out under the Minimata Convention.

Sensors and cameras could also be installed for
traffic counting, surveillance, environmental
monitoring, etc. on poles as a valuable community
asset supporting Smart City capability.
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BENEFITS OF REPLACING
STREETLIGHTS WITH
SMART LED

Accurate light dimming control on every
streetlight

Sensor mounting capability for various
applications

User-centric smart infrastructure to provide
spatial intelligence and comfort

Customisable LoRa, NB-loT, RF, WIFi wireless
networks

End-to-end ecosystem including hardware,
software and analytic support.

Image Source: ARNOWA Smart Street Infrastructure

COMMUNITY

e Safer driving at night through better lighting

e Safer communities as endorsed by the WA
Police Service

¢ Using technology to ensure 100% of the
streetlights remain “on”

e More efficient and better performing streetlights

with superior lighting quality

LOCAL GOVERNMENT

o Improved quality (colour temperature and light

distribution) and reliability of public lighting

o Lower electricity consumption (up to 50%) and

greenhouse gas emissions (up to 65%)

e More efficient operating and maintenance costs

reflected in reduced tariffs

¢ Reduced light spill and light pollution

e Lower waste though longer life-cycle

e Reduced impact of maintenance operations
(lane closures etc)

¢ Elimination of harmful mercury from the
environment especially landfill

¢ Ability to actively manage lighting to meet

changing needs and respond to environmental

impacts in sensitive locations
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STATE GOVERNMENT

Contribute to greenhouse gas emissions
reductions of up to 7,250 tonnes CO,per year
Create jobs from change over program

Reduce crime by providing Police with superior
night time lighting

Improve night time safety for all road users
Improved tourism opportunities in the region
(night time —space/star viewing)

WESTERN POWER

Lower operating costs and improved efficiency
for Western Power

Low or no capital investment required for street
lights.

Public lighting that better meets Australian
Standards.

Improved public perception through lower light
failure rates and rapid maintenance response
using smart controls

Contribute to electricity network stability
through reduced electricity demand in the peak
evening and pre-dawn periods

Protect against the impact of a ban on
manufacture and trade of mercury containing
globes.

Lower transition cost than the alternate "replace
on failure" approach
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LED Street Light Trial,
Atwell and Spearwood

Community Feedback Summary
April 2021
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1. Context

The City’s operational activities generate over 30,000 tCO2-e per annum. This
equates to 1.2% of emissions in the Cockburn municipality. Purchased electricity and
gas are the second largest source of emissions (35%) and include energy used in
street lighting, facilities, parks and sporting facilities.

Street lighting contributes to almost half of the City’s electricity consumption at a cost
of $2.7 million per annum. Wider implementation of LEDs could reduce the City’s
street lighting emissions by around 50% while saving ratepayers.

Between December 2020 and March 2021, Western Power and the City of Cockburn
trialled the use of 169 new LED luminaires on existing streetlight poles in sections of
Spearwood and Atwell.

Leesming

Coolbellup | Lake

Hamilton

Morth
Copgee|

Jandakot

South \

Lake

Cockburn
Central

= Lake = = _—

L8 4 Coogee
- ..__/ —
\

Henderson

Treeby

/ Coogee [

— 1

e Beeliar

Success

Munster ‘

Banjup

Aubin
Grove

Wattleup
Hammond
| Park

Above: Locations of the LED luminaires.

This trial was funded by the Australian Government (through the Local Roads and
Community Infrastructure Program) and the City of Cockburn.
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The purpose of this trial was to identify whether the existing streetlight poles are
suitable for the LED luminaires, given LEDs have a different brightness and colour
tone to the traditional mercury vapour/compact fluorescent luminaires.

Required luminance levels differ from area to area because of factors like road
conditions. For this reason, the trial was carried out in areas of Spearwood and
Atwell that reflect the variety of infrastructure in place across the City.

If the existing poles are considered suitable, it means LEDs could potentially be
installed throughout Cockburn, without replacing the actual streetlight infrastructure.

While trial outcomes will be determined by technical criteria, community feedback
provides valuable insight into the potential suitability of the LED luminaires on the
existing poles. As such, the City invited feedback from residents who live near the
modified luminaires during the trial. This document provides a summary of this
process and the feedback received.

Above: LED street light, Spearwood.
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2. Summary of Process

Information about the trial was communicated via the following channels:

o Letters to 2,236 households within the immediate vicinity of the trial areas.
e Signage affixed to street light poles at the following locations:

=}

o o o o O O

=}

5 Gerald Street, Spearwood;

4 Kent Street, Spearwood;

79 Edeline Street, Spearwood;

22 Garden Road, Spearwood;

4 Marvell Avenue, Spearwood;

73 Beenyup Road, Atwell;

10 Molloy Circuit, Atwell;

Intersection of Lydon Boulevard and Lipton Mews, Atwell.

¢ Footpath stickers with QR codes located under LED street lights along streets
where the new luminaries were installed.

o A project page located on the City's consultation website, Comment on
Cockburn.

Social media posts.

Articles in the City's Cockburn Soundings magazine.
References and web-links in the City's e-newsletters.
Media releases.

Information on the City of Cockburn website.

e
HUILDINS 0UR FUrTes

: LED street
. lighting trial

underway

Above: Footpath sticker.
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The purpose of seeking feedback was to understand whether residents in the
impacted areas felt the new LED lighting was adequate and whether there were
specific design issues that needed to be considered.

Thus the feedback process actively targeted households within close proximity to the
trial area. Participants were asked to share their views on the level of luminance,
colour and brightness. An open ended section was provided for respondents to go
into further detail or to provide any other suggestions.

While input was sought from those most impacted, the feedback form was available
online to anyone and therefore a handful of non-local respondents submitted
feedback. These responses are considered separately in the key findings.

The feedback period was open between 25 November 2020 and 31 March 2021.

Respondents were encouraged to wait a couple of weeks after the new luminaires
were installed to adjust to the new lighting, before providing feedback.

Feedback was invited in the following ways:

e An online form available on the Comment on Cockburn website;
¢ Email
¢ Phone

In addition to the advertised feedback channels, a door-knock of a sample of
households within the trial area was undertaken. Of the 33 properties door-knocked,
14 opted to provide feedback. City staff completed the feedback form with those
interested in sharing their comments.

3. Key Findings

e During the feedback period, the project website on Comment on Cockburn
had 221 visitors.
e A total of 28 responses were received:
o 10 online feedback form responses were received.
*» Four responses were from residents outside of the trial area.
These responses were about LEDs in general.
14 online feedback forms were completed during the door-knock.
o Four submissions were received via email.
¢ Responses received via the feedback form (from those that live in the trial
area) indicated:
The majority of respondents are satisfied with the new LED lights in
terms of overall lighting level in their street (75% said it was just right)
and brightness of individual lights (70% said they were just right).
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o Most respondents said the new LED lights made them feel either more
safe (45%) or just as safe (25%) as before.

o The colour of the new lights attracted less feedback than brightness

levels. 50% said the colour was just right, however 45% had no

opinion.

Of those less satisfied with street lighting (20%), all but one suggested

this was a pre-existing concern as opposed to a result of the new

lighting (e.g. “lights are blocked by trees”; “it is lighter than before but

still not light enough™).

o Qverall, respondents were either very positive about the new lighting or
had not particularly noticed (e.g. “| think they are great, thank you for
changing them”; “Haven’t noticed a difference, but | don’t go out at
night”).

¢ Responses received via the feedback form (from those that do not live in the
trial area) were general in nature and not specifically related to the trial lights.
As feedback was unrelated to the trial lights, responses to the luminance,
brightness and colour tones are omitted from the below points. General
comments included:

o  Support for LED use elsewhere in Cockburn.

o Comments on light colouring and the relationship to melatonin
production.

o How cost savings would flow on to ratepayers.

Technical queries regarding light patterns and illuminance distribution.

o Comments on the intensity of LEDs and the potential for this to distract
drivers.

¢ Responses received via email were mostly general in nature, including:
o Support for LED use.
o How cost savings would flow on to ratepayers.
The purpose of the trial.

o Whether the trial includes smart lights (and a preference for smart LED

lights not to be used in proximity to the respondent’s home).

(o]

Feedback form responses and submissions are provided in full in Section 2.

4. Next Steps

The feedback received will be considered alongside other technical information as
part of the trial review.

Depending on the outcomes, the City plans to work with Western Power towards
replacing incandescent street lighting throughout Cockburn with more energy
efficient LED lighting.
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For more information on the City’s vision and roadmap towards a more climate
resilient and sustainable future, view the City of Cockburn’'s Climate Change Strategy
available at www.cockburn.wa.gov.au.
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5. Results
5.1 Feedback Form Responses

In the interest of transparency, responses are as they appeared in the survey with
minimal editing. Therefore some spelling and/or grammatical errors may exist.

Q1. What suburb do you live in?

Response Count of responses

Spearwood 13

Atwell

Jandakot

Coogee

Success

alal al ol ~

Not specified

Q1b. (asked of those living in other suburbs) Do you have any other comments
or feedback on the LED street lighting trial?

Comments

| like the idea, please do it in Jandakot.

Please use Warm yellower LED light as it is healthier than blue white lights. Warm
light has a lower percentage of blue & green wavelengths. Blue & green wavelengths
severely block melatonin production at night, leading to many of the maladies
associated with shift work syndrome. Gingin's Observatory Discovery Centre
astronomers talked about this on my visit there & advises our street lights should be
warm white NOT blue white for this reason. Fauna also are affected by too much
bright blue/white lighting.

Sounds like a great proposal for saving energy etc but we need to consider light
pollution. Below is from the FAQ page. When compared to existing street lighting,
LEDs may appear both brighter and whiter. This is largely due to the colour of the
lights. See this article below which highlights some concerns.
https://www.thenicee.com/Article/what-is-light-pollution

Is it possible to consider utilising less bright or 'warm' coloured rather than white
lights. We know that light pollution has a considerable impact on both people and
animal populations especially ones who are nocturnal. With less bright, warm
coloured light that is shielded and facing downwards rather than upwards into the sky
and radiating further.

| have observed that the LED lights appear to be a high intensity type where the light
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source causes intense glare and detracts from their lighting function of street
furniture and the ground. Conventional lighting tends to use diffuser type covers or
the light source itself is shaded from direct view of the observer. The intense LED
light source tends to be visible to the observer and therefore causes distraction.
How are the proposed energy savings going to be recouped by the rate payer? As |
would understand it, street light circuits are not metered. How do LED lights perform
in fog conditions? |s there information available on light pattern and illuminance
distribution? Will street light distances need to change where existing conventional
installations exist? The concept of reduced energy consumption and reduced
maintenance costs is great but | remain to be convinced that the glare emitted from
most | have seen is a good thing. |s any information available on the reasoning for
the light colour selected in relation to observer (motorist) detecting movement such
as pedestrians?

Q2. Now that the new LED lights have been installed, is the overall level of

lighting in your street...

Response Count of responses
Just right 15

Not light enough 5

Too light 1

No opinion 3

Q3. Compared to the previous street lights, do the new LED lights make you

feel...

Response Count of responses
More safe 10

Just as safe as before 5

Less safe 2

No opinion 7

Q4. Is the brightness level of the individual LED lights...

Response Count of responses
Just right 14

Too dim 3

Too bright 1

10

67



REPORT ITEM DIS311 REEFERS

No opinion 6

Q5. Is the colour of the new LED lights...

Response Count of responses
Just right 10

Too warm 2

Too cool 1

No opinion 11

Q6. Do you have any other comments or feedback on the LED street lighting
trial?

Comments

They are lighter, it's a good thing. The more light the better.

Brighter than the old lights. It's a good light up there.

Better than it was. Way brighter.

Fairly dark near my house, but a little brighter than before. Very sparse across the
street — the path is not lit up. More light now, but still dark.

Could do with a few more street lights — it's a bit dark at this end of the street
especially near the footpath.

Better lighting, it's brighter and the flood is wider. The colour is just right.

Lighter than before which is a good thing. Reduces crime.

Noticed the new lights were quite bright. No complaints. They are quite good. They
are brighter so you can see things clearer when it's dark. I'm happy with them.

Did not notice a difference

Haven't noticed a difference, but | don’t go out at night

| hadn't noticed but | have the blinds pulled down at night so | don't see it

No different - | hadn't noticed. | don't go out after dark. It's a good idea, they will be
more economical.

The lights are crap. It's completely dark because the trees on the street are too thick
and block the lights. My house is very dark at night. The lights do not shine at all to
my house. It's pitch black. | haven't noticed any difference since the new lights were
installed.

| am not living in the area where the lighting trial is in place. So | cant comment other
than what | have been advised by the astronomers at Gingin who are asking for
warm lighting not Blue White lighting in our street lighting.

please consult with an expert on light pollution if the project hasnt already been.

11
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There is one up the corner i like to see another one down the middle of the street that
is Daffodil Court

We've had the new LED fitted to a light post outside our house now for about 6
months. It's reduced the glare and although just as bright does not reflect back into
the house or in eyes as you drive by. Great to see the rest of the street the same.

| am right outside a light pole and have been since 2001. [address] Fallow Crescent.
the new LED light is not as bright, or at least it should much cooler in colour, the
current light is too warm in colour, makes the area look definitely not as bright. thank
you.

| think they are great, thank you for changing them.

This feedback form is pointless because your information provided does not name
the streets in Spearwood that had new LED lights installed. | have checked twice -
maybe | am blind. This does not surprise me though. Have you considered actually
testing your consultation material to check you have provided enough information to
allow the community to respond and make an informed decision or provide informed
feedback? Whilst | support the concept of changing lights to LED for their cheaper
running costs and less replacement requirements, LED street lights are known to
cause undue and unnecessary brightness for some houses which affect peoples
circadian rhythm and ability to rest and sleep. Again your consultation material lacks
because it implies you are just straight out changing bulbs over. This does not
address light direction, glow and spill. AS a result i dont think you're trial will be
accurate and does not bode well for future decision making. Can you please confirm
that the following national guidelines have been taken into account in this trial, given
that we apparently have " world class wetlands" in Cockburn, but we also have
protected marine species along the coast which is really the jewel in Cockburn's
crown. There are roads and footpaths within proximity to the coast and the lightspill
needs considering. ttps://www.environment.gov.au/biodiversity/publications/national-
light-pollution-guidelines-wildlife

I live in Mac Morris Way Spearwood We have ongoing anti social behaviour drug
houses nearby PowerWatch security light shining into Bavich Park and up the public
access way.Improving the street lighting all the way along MacMorris Way would only
improve the safety of residents and allow us to indentify the individuals who are
creating problems for us and people who use the Park and Access Way to get to the
Phoenix Shopping Centre

5.2 Email Submissions

Note: In the interest of transparency, responses are as they appeared in the survey
with minimal editing. Therefore some spelling and/or grammatical errors may exist.

Comments

12
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| have viewed the LED lights trialled in Kent Street and Sussex Street in Spearwood
and have found them to be brighter than the original lighting, to look at as you drive
down the street but seem to light the area directly below a little less, in my opinion.
However, it's modern times and we must go with the times. LED lighting is the way to
go and I'm all for it. One small detail in the letter sent, the wattage consumption of
the existing lighting was mentioned but not of the new lighting. My understanding is
the new lighting uses considerably less power, not just 50% as presented. Anyhow,
I'm all for the new lights and it will be a saving in energy bills and maintenance for
Cockburn in the future.

| have received the council letter with regards to the above subject. It's a great work,
and | hope it all goes well. If the trial is deemed successful and the new LED lights
are installed across the Atwell suburb, would it reduce our annual council rate? |
presume that a portion of the council rate goes towards the street lighting.

| look forward to hearing from you.

My house is on the corner of [street] in Atwell. | note that there will be a LED street
lighting trial. | have a street light right outside the main bedroom and do not wish to
have a smart LED street light right outside my bedroom. How can | opt out of having
this installed on this particular corner? Is this street light going to be a 'smart' LED
streetlight? Why | ask is because on Western Power’s website they talk of smart
enabled LED streetlight technology. If it is a 'smart' LED streetlight, could you please
tell me the radiofrequency electromagnetic energy associated with this infrastructure.

| don't understand why you have to waste ratepayers money with a trial before
retrofitting all lights poles to LED, if you already know, it will save costs and CO2
emissions? Why not just go straight to the retrofitting to a cold LED lighting ( the
brighter of the two). No question they reduce cost and are more reliable than
incandescent lighting. You could have saved money by just rolling them out. Jobs
could have been created for a faster roll out, people may feel safer on the streets,
with brighter lighting. Sometimes | don’t understand local government, you spend a
lot of money beautifying the streetscapes, median strip, not thinking how will this look
in ten years? Ok when it is done but as trees grow can create blinds spots for traffic .
One example is along Rockingham Rd, out front of KFC, the verge is tall with weed
creating a not only danger to see cars coming if you come out of KFC or the bottle
shop but unsightly, the verge is high than the road so it needs to be either concreted
or some

13
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Appendix A - List of Streets in Trial
Atwell trial streets (parts of the following roads):

Beenyup Road, Pindan Elbow, Avon Crescent, Lakehurst Way, Molloy Circuit,
Jenniphur Court, Chivalry Way, Lyon Road, Congenial Loop, Balance Lane, Flourish
Loop, Woodhead Way, Folland Parade, Nancarrow Way, Turnbull Close, St Claire
Gardens, Freshwater Drive, Brenchley Drive, Mayhew Cross, Connolly Mews, Daley
Court, Hedges Retreat, Haring Green, Dunnage Court, Kinship Way, Bartram Road
& Bendee Drive.

Spearwood trial streets (parts of the following roads):

Gerald Street, Macmorris Way, Glendower Way, Gurney Road, Blunt Place, Bushy
Road, Bolingbroke Street, Sussex Street, Hotspur Road, Edeline Street, Zlinya
Circle, Mell Road, Bosnich Way, Newton Street, lonesco Street, Fallow Crescent,
Garden Road, Trellis Place, Daffodil Road, Marvell Avenue, Skeahan Street, Poins
Place, Vernon Place, Kent Street, Leaside Way, Gerovich Way, Chesterton Street
and Malcolm Street.

14
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Appendix B — Frequently Asked Questions

What is the trial?
Western Power and the City of Cockburn have come together to trial new LED
streetlights on existing street light poles in selected Cockburn suburbs.

What is the aim of the trial?

During the frial, existing street lights, which consist of old technology, will be replaced
with modern LED lights in selected streets in Atwell and Spearwood. The LED lights
will be retrofitted onto existing street light poles.

The trial will provide Western Power and the City of Cockburn with insight for the
potential replacement of Western Power street lights in Cockburn.

Where is the trial happening?

This trial is occurring in two City of Cockburn suburbs, Atwell and Spearwood.
The two suburbs were selected as they reflect both types of power infrastructure
(underground and overhead).

A selection of streets in Atwell and Spearwood have been identified for the trial so
that a range of new LED types can be tested.

Atwell trial streets (parts of the following roads):

Beenyup Road, Pindan Elbow, Avon Crescent, Lakehurst Way, Molloy Circuit,
Jenniphur Court, Chivalry Way, Lyon Road, Congenial Loop, Balance Lane, Flourish
Loop, Woodhead Way, Folland Parade, Nancarrow Way, Turnbull Close, St Claire
Gardens, Freshwater Drive, Brenchley Drive, Mayhew Cross, Connolly Mews, Daley
Court, Hedges Retreat, Haring Green, Dunnage Court, Kinship Way, Bartram Road
& Bendee Drive.

Spearwood trial streets (parts of the following roads):

Gerald Street, Macmorris Way, Glendower Way, Gurney Road, Blunt Place, Bushy
Road, Bolingbroke Street, Sussex Street, Hotspur Road, Edeline Street, Zlinya
Circle, Mell Road, Bosnich Way, Newton Street, lonesco Street, Fallow Crescent,
Garden Road, Trellis Place, Daffodil Road, Marvell Avenue, Skeahan Street, Poins
Place, Vernon Place, Kent Street, Leaside Way, Gerovich Way, Chesterton Street
and Malcolm Street.

When is the trial happening?
The trial is expected to begin in December 2020 and be completed by March 2021.
Feedback is invited until 31 March 2021.

Why do the street lights need upgrading?

15
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Street light upgrades are being undertaken for a number of reasons:

« A number of current light types are no longer available, especially the 80w and
125w mercury vapour lights. Manufacturing here and overseas is moving to LED
lights only.

« A coordinated move by both Western Power and the City of Cockburn to be more
sustainable by reducing electricity consumption and the generation of carbon
dioxide. This changeover will see a 50% reduction in CO2 production.

« LED lights are longer lasting and retain the quality of the light for a longer period,
reducing ongoing maintenance expenditure.

» "Smartlights" — one of the trial's aims is to introduce smart-enabled lighting. These
lights can alert Western Power when they fail, speeding up the replacement time.

« Improved lighting enhances safety on our roads and in our neighbourhoods.
Consultation with the Western Australia Police favours the introduction on the
new LED street lighting.

» LED street lighting is now being installed in Melbourne, Sydney, Adelaide and
Brisbane.

» Western Power are currently installing LED lights on an ad-hoc basis and the
proposed trial and replacement program will be the first retrofit program
undertaken by Western Power and a council in WA,

What is the difference between LED lights and existing street lights?

Compared to existing street lights, LED street lights:

» Are more focussed, ensuring more of the light shines onto the street and
sidewalks, with less light spill into adjacent areas.

« Provide a more uniform illumination of the area.

« Are brighter.

» Require less maintenance and last a lot longer than standard lighting.

« Use about 30% less energy than current street lighting technology.

« Reach full brightness instantly.

» Contain no mercury or lead which is better for our environment.

« Emit no UV rays or infrared radiation.

» Operate at a much cooler temperature, making them a safer option.

» Cut greenhouse gas emissions and reduce landfill.

Source: westernpower.com.au

Are LEDs brighter than previous street lights?

When compared to existing street lighting, LEDs may appear both brighter and
whiter. This is largely due to the colour of the lights.

Fortunately, the direct light from LEDs will minimise glare which also reduces light
into and onto properties in most situations.

Source: westernpower.com.au
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All Terrain Vehicle Training (ATV) Riding School

Operational Management Plan

Lot 25 (290) Piggott-Martin Rd, Lowlands WA

Site details

Property location — 290 Piggott-Martin Rd, Lowlands WA 6330
Lot number 25

Zoning General Agriculture

Size — 52ha

Buildings — Dwelling, machinery shed and hay shed

Access — Via existing 250m long driveway from Piggott-Martin Rd to the south-
east of the site

Parking — space exists for more than 20 vehicles adjacent to dwelling on-site
Existing use — the property is a lifestyle property with some cattle grazing
Proposed use — it is proposed to utilize the property, predominately the 6ha
area of open grassland in the center of the property to train children up to 14
years in the safe operation of off-road ATV'’s.

No buildings will be constructed.

Temporary shade structures/gazebos may be erected for shelter

Justification

Children ride these machines from an early age on farms and tracks having, in
most cases, received little, or no training at all. As a consequence, many have
accidents that can result in injury, often severe, or even death.

Often, fatalities are reported in the media, but injuries are not. Neither are all
the near-misses or “close shaves”.
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Latest statistics from Victoria show that hospitals deal with ATV related injury
every 5 days.

| don’t believe that injuries are due to poor machine design, but rather result
from incorrect use due to lack of training and instruction.

My proposed facility will offer training that will, hopefully, reduce the chance of
injury and may even save lives.

Proposed hours of operation & Noise Management

Days of operation: School holidays, weekends and public holidays only, but
only as customer demand dictates. | expect this demand will wax and wane
throughout the year with not a lot happening on most days, if at all.

Customers can attend from 8am to 7pm during summer. Riding times will not
commence prior to 9am or finish later than 6pm (during summer).

Training sessions will vary between 2 to 3.5 hours dependent on customer
requirements. There will be a maximum of 2.5 hours of riding time. The first half
hour or so of each session is generally a stationary introduction.

Operators — myself and my wife

Noise levels: The operation will comply with the Noise Regulations 1997 as
amended. An Environmental Acoustic Assessment has been provided.
Acoustic testing was undertaken with up to 12 ATVs operating. To enable the
assessment of noise based on the worst case possible, line noise sources have
been applied to the entire boundary.

There will be NO motorcycle use, i.e no 2 wheel machines.

Further Information

All ATVs will be 90cc or less in engine capacity. In fact, most will be 50cc.

No riders will be over 14 years of age. From previous experience as an
owner/operator of this business in the Williams Shire, | expect most will be
much younger.

No riders will be permitted to bring their own machines

All exhaust systems will be maintained to standard specification

All riding will be supervised at all times
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e Training sessions will take place predominately within the area shown on the
attached site plan

¢ Noise levels will be very low and previous testing has shown that there will be
no detrimental affect on the amenity of the area

e As riders will be beginners, and will be unfamiliar with the machines, speeds
will be restricted, meaning that the already low levels of noise will be even lower.

e There will be no racing or competitive riding

e All machines are beginner type units, and are not performance orientated, or
high revving types such as motocross bikes.

¢ No more than 12 machines will be used at any one time.

e As far as waste management is concerned, there are two existing toilets and if
demands warrants, portable toilets will be made available.

e Parents will remain on site during the training sessions.

It is my opinion that my proposed facility will benefit the local area by giving young
people with an interest in ATV’s an opportunity to learn to operate and ride these
machines safely.

| hope that you find this information helpful. If you have any enquiries, | am happy to
respond.

Yours faithfully.

Philip Morgan

290 Piggott-Martin Rd
LOWLANDS WA 6330
Mobile 0428 877 071

Email philmorg@wn.com.au
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CITY OF ALBANY LOCAL PLANNING SCHEME No. 1
Recreation — Private (All-Terrain Vehicle Training) — 290 Piggott Martin Rd, Lowlands - P2190543

SCHEDULE OF SUBMISSIONS AND MODIFICATIONS
Note: This is a broad summary of the submissions only.

Summary of submission.

| Officer Comment

18 submissions objecting to the proposal

Amenity (noise and emissions):

e Use is inappropriate in this area as will affect the amenity

o Noise will impact rural amenity (peaceful and tranquil), quality of life, tourist
accommodation will be impacted.

¢ Insufficient noise buffers Noise from motorcycles and ATV’s travel multiple km’s on
windy days

o Hours of operation - School holidays, weekends and public holidays are when
people want to relax. Hours of operation are too long

e Are they only using 4 stroke or will 2 stroke still be used

Refer to Council Report (23-39)

Increased traffic and condition of the road:

¢ Road is a narrow gravel road and proposal would result in increased traffic
¢ Road conditions - is already corrugated and full of pot holes from lack of maintenance
e Increase in dust

Refer to Council Report (40-41)

Environmental - Impact on flora, fauna, livestock and emissions:

¢ Ringtail possums

Refer to Council Report (42-46)
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CITY OF ALBANY LOCAL PLANNING SCHEME No. 1
Recreation — Private (All-Terrain Vehicle Training) — 290 Piggott Martin Rd, Lowlands - P2190543

SCHEDULE OF SUBMISSIONS AND MODIFICATIONS
Note: This is a broad summary of the submissions only.

Summary of submission.

Officer Comment

e Black cockatoos

Eagles

Snakes

Livestock and domestic animal will be impacted

Will encourage unsupervised riders within the nearby reserve, Munda Biddi trail and
Bibbulmun track

Emissions will increase within the area. How are the owners proposing to offset this
e Have electric ATV’s been considered to reduce emissions (noise and pollution)

Concerned that the use will intensify if approved and ongoing compliance
e Concerned that it will become a race track for adults
e Concerned numbers will increase
e Who will regulate that it complies with conditions

Refer to Council Report (51-53)

Increased Fire risk

¢ Increased risk of fire within the area
¢ Insufficient existing firebreaks

Refer to Council Report (47-50)

Qualifications, Insurance and Safety

e Do they have First Aid training, training qualifications, police clearance or working
with childrens check?

Refer to Council Report (54-58)
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CITY OF ALBANY LOCAL PLANNING SCHEME No. 1
Recreation — Private (All-Terrain Vehicle Training) — 290 Piggott Martin Rd, Lowlands - P2190543

SCHEDULE OF SUBMISSIONS AND MODIFICATIONS
Note: This is a broad summary of the submissions only.

Summary of submission.

Officer Comment

Do they have pubilic liability insurance or other insurance to cover other properties if
it causes a fire?

Young children should not be exposed to lethal powered machinery and it will
contribute to the problem by promoting the use

There should be one on one individual attention given to each child.

Do the machines meet new Federal Government laws and safety standards such as
roll bars — New ATV sales without roll protection were banned in Australia on 11/10/20
Training area has stumps and rocks. Are the cattle restricted from this training area?
Proponent has not provided info on ATV deaths for the whole of Australia, only
Victoria

The figures in relation to quad bike deaths on Worksafe suggest that it is the adults,
parents and seniors who are in need of the education and training

Suzuki guidance states that the Quadsport Z90 may be used only by those aged 12
and older

Property value

Will impact the value of property

Refer to Council Report (54-58)

Unsure of community benefit

No evidence to show that this will prevent accidents

Refer to Council Report (54-58)
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CITY OF ALBANY LOCAL PLANNING SCHEME No. 1

Recreation — Private (All-Terrain Vehicle Training) — 290 Piggott Martin Rd, Lowlands - P2190543

SCHEDULE OF SUBMISSIONS AND MODIFICATIONS
Note: This is a broad summary of the submissions only.

Summary of submission.

Officer Comment

Amenities

e Are there toilets, wheelchair accessible

Refer to Council Report (54-58)
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Policy Objectives

1. To ensure waste storage and collection facilities minimise visual, environmental and amenity
impacts on the streetscape, public realm and adjoining properties.

2. To ensure developments provide and maintain cost effective and functional waste management

practices.

To ensure occupants are provided with safe and convenient waste and recycling facilities.

To ensure proposed developments are designed, constructed and operated to maximise waste
avoidance and resource recovery

Policy Scope

5. This policy is applicable to all proposals on zoned land within the City of Albany with the
exception of proposals involving:

The development or extension to a single house;

The development or extension to less than four grouped or multiple dwellings;

The development or extension to an ancillary dwelling, outbuilding, boundary wall or fence,
patio, pergola, verandah, garage, carport or swimming pool on the same lot as a single house
or grouped dwelling.

The development or extension to less than four holiday accommodation/chalet units;

The development or extension to less than five aged or dependant persons dwellings.

Policy Statement

Requirements for Waste Management Plans

6. The City will require a Waste Management Plan to be submitted as part of the following
categories of Development Application:

Residential

(0}

(0}
(0}
o

Four (4) or more grouped or multiple dwellings;

Four (4) or more holiday accommodation/chalet units
Five (5) or more aged or dependant persons dwellings;
Lodging houses.

Mixed Use Development

(0}

All forms of mixed used development

Commercial, Industrial and Other Non-Residential Development

(0}

All forms of non-residential development that will generate waste including;
- Commercial (office, showroom, warehouse)

- Industrial uses (all types)

- Hotel/Motel

- Retail (shops)

- Food and Beverage establishments (cafes, restaurants)

Any other proposal the City considers will affect waste avoidance and resource recovery in
the City.
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Note: The City may waive the requirements for a Waste Management Plan for change of use
applications that will not result in increased waste generation.

7. The City may also require waste management information as part of an approved Construction
Management Plan.

Type of Waste Management Plan

8. Depending on the complexity of the application, the City may accept a Level 1 Waste
Management Plan (Simple Waste Management Plan), which is included in the WALGA
Guidelines. This requirement should be determined in consultation with the City of Albany
Sustainability and Waste Strategy Team prior to submission of the application.

Waste Management Plan Considerations
9. The Waste Management Plan should be based on the requirements of the applicable Western
Australian Local Government Association (WALGA) Guidelines.

Note 1: Waste Management Plans for residential uses should be based on the requirements
of the WALGA Multiple Dwelling Waste Management Plan Guidelines.

Note 2: Waste Management Plans for Commercial, Industrial and Non-Residential
Development should be based on the requirements of the WALGA — Commercial and
Industrial Waste Management Plan Guidelines

Note 3: The City of Albany recommends that a qualified waste consultant be engaged to
prepare the Waste Management Plan.

10. Further to clause 9. above, Waste Management Plans should also identify measures to ensure
waste management activities have no adverse visual, environmental or amenity impacts, either
directly on site or indirectly off site.

11. Should development approval be granted, compliance with the Waste Management Plan will be
an ongoing condition to be complied with at all times.

Legislative and Strategic Context

12. The policy operates within the following framework of legislation.
e Planning and Development Act 2005
¢ Planning and Development (Local Planning Schemes) Regulations 2015
¢ City of Albany Local Planning Scheme No.1.

Review Position and Date

13. This policy was adopted on [Insert Date]. This policy must be reviewed every two years after a
general Local Government election, or earlier if Council considers it necessary.

Associated Documents

14. Related strategies, procedures, references, guidelines or other documents that have a bearing
on this policy and that may be useful reference material for users of this policy, follow:
e WALGA — Multiple Dwelling Waste Management Plan Guidelines
e WALGA — Commercial and Industrial Waste Management Plan Guidelines
e WALGA — Construction Waste Management Guidelines

¢ WALGA - Demolition Waste Management Guidelines
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Definitions

15. Waste Management Plan is a document that outlines how large amounts of waste created by
a business will be managed and dealt with, including estimates of waste type, volume and
management method.

16. Construction Management Plan is a contract between the Builder/developer and Council
addressing the site and development management issues that are relevant during building
activity.
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