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BASSENDEAN

Home by the Swan

Request for Quote

1 Town of Bassendean — Street Tree selection for 2019 Planting Season

1.1

Contract Requirements in Brief

The Town of Bassendean is seeking a quote from Arborist’s to review the
existing streetscape plantings for the suburbs of Ashfield, and Eden Hill.
Once completed visit nurseries and recommend best stock available, that
achieves the “street tree scope of work” below for the 2019 winter planting
season.

Once the selection of trees and condition of trees investigation has been
completed, in line with Australian Standard —AS2303;2015, and a trees
stock inspection Form (refer AS 2303:2015 Appendix C) and tree selection
recommendations, for each suburb, is provided to the Towns Parks &
Garden Supervisor a purchase order will be issued to purchase the amount
of trees that is available within the Town’s budget.

This is reasonably straight forward in regards to identifying the tree species,
number of trees and if the number of trees will be available from Nurseries
in accordance with Australian Standard —AS2303;2015 and a trees stock
inspection Form (refer AS 2303:2015 Appendix C) be completed to
demonstrate that a required assessment and testing has been undertaken.

1.2 Scope of Work
The Town is seeking a quote for the following works.-

Form and scale of trees at maturity to provide 70% shade and tree canopy
over a large portion of the road reserve:

Trees have a strong performance record in similar geology and soil
condition;

Root system suitable for planting adjacent to paved areas, building
structures and within median islands and roundabouts and minimize impact
on utility services;

Enhance biodiversity with food and habitat for bird life;

Trees are drought tolerant;

Resistance to pest and diseases;

Long lived;

Not prone to limb shear; and

Responsive to formative and if required structural pruning.
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BASSENDEAN

Home by the Swan

Request for Quote

Please provide a quote for all the above scope of works (item 1.4) of this document
(including GST).

1.3 Response to Request for Quote
Please provide your response to Ken Cardy via email
(kcardy@bassendean.wa.gov.au) by 5:00pm Tuesday 5 March 2019.

Contractors, submitting a quote, are required to provide the following information

e Company Name:

e Company Address:
e ABN:

e Contact Details:

e One — Two paragraphs explaining your company’s experience in this
field.

1.4 Price Schedule

and incidentals to complete this work no other
additional costs will be entertained)).




231 April 2019

Ken Cardy bOWde%

Manager Asset Services expertise in urbav tree science
Town of Bassendean

PO Box 87

BASSENDEAN WA 6934

Dear Ken,
ARBORICULTURAL ASSESSMENT — STREET TREE SELECTION 2019

Please find enclosed the results of the arboricultural assessment undertaken
recently for 2019 Street Tree Planting Season.

Where recommendations for remedial arboricultural work have been made, it is
imperative that it is undertaken as outlined in the Australian Standard 4373-2007:
Pruning of Amenity Trees and/ or Australian Standard 4970-2009: Protection of
Trees on Development Sites. It is also strongly advised that any remedial pruning
works be undertaken by, or supervised by, a qualified arborist (AQF Level 3 in
Arboriculture).

If you have any questions regarding the assessment or if | can be of service to you
again in the future, please feel free to contact me.

Yours sincerely,

=,

Brad Bowden

Principal

Bowden Tree Consultancy®
B.Sc. Sustainable Forestry

Dip. Arboriculture & Parks Management
ISA Certified Arborist — Municipal Specialist AU-0020AM & Tree Risk Assessment Qualified (TRAQ)



Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean

1.0 Introduction
1.1  Scope of Report

1.2  The purpose of this report is to review the existing street tree audit data
(2006) for the suburbs of Ashfield and Eden Hill in the Town of Bassendean
and provide species recommendations for the 2019 Street Tree Planting
Season. Attributes desired for street tree species include:

e Form and scale of trees at maturity to provide 70% shade and tree
canopy over a large portion of the road reserve
e Trees have a strong performance record in similar geology and soil
condition
e Root system suitable for planting adjacent to paved areas, building
structures and within median islands and roundabouts and minimize
impact on utility services

Enhance biodiversity with food and habitat for bird life

Trees are drought tolerant

Resistance to pest and diseases

Long lived

Not prone to limb shear

Responsive to formative and if required structural pruning

1.3 Executive Summary

1.4  The review identified a number of large and medium-sized trees that have
been successful throughout Ashfield and Eden Hill, and as such selection of
these species should be undertaken to complement existing plantings where
a dominant tree species exists. Several large and medium-sized trees that
occur in either low numbers in both suburbs at present and which have been
successful throughout other locations in Perth have been identified,
subsequently resulting in a list of 22 tree species. Each species was then
scored against the desired attributes.

1.5  Matching a tree to the site i.e. ‘right tree right place’ should be the foremost
concern when selecting tree species. For this reason, the species have been
grouped as suitable for large road reserves/ verges, whilst medium-sized
trees will be more suited to smaller verges and/ or where powerlines exist
(and managed with ongoing pruning to maintain clearance). Additionally,
consideration must be given to tree species diversity to guard against plant
specific pest and disease. Of the 10 tree species that scored highest, seven
were from the Myrtaceae family of plants; therefore consideration should be
given to using a broader range of species from the list.

e e —————
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Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean

2.0 Street Tree Selection

2.1  Ashfield - Existing Street Trees: Top 20

Ashfield Street Trees - Top 20 Species
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Figure 1. Review of the 2006 street tree audit data for Ashfield outlining the most
common tree species.
Botanical Name Common Name Mature Size ~ Number of Trees
Callistermon viminalis weeping bottlebrush Small 11
Lophostemon confertus Queensland brush box Medium 53
Eucalyptus torquata coral gum Small 49
Corymbia ficifolia red flowering gum Small 48
Eucalyptus leucoxylon 'Rosea’ red-flowered yellow gum Medium 34
Eucalyptus erythrocorys red-capped yellow flowering gum Small 33
Eucalyptus rudis flooded gum Large 33
Ficus microcarpa var. hiflii Hill's weeping fig Large 32
Jacaranda mimosifolia jacaranda Medium 31
Melaleuca quinquenervia broad-leaved paperbark Medium 25
Agonis flexuosa weeping peppermint Medium 23
Corymbia calophylla marri Large 21
Melaleuca bracteata black tea tree Small 11
Melia azedarach white cedar Medium 11
Eucalyptus grandis rose gum Large 10
Eucalyptus leucoxylon ssp. leucoxylon yellow gum Medium 10
Eucalyptus macrandra river yate Small 10
Eucalyptus platypus var. heterophylia coastal moort Small 10
Acacia iteaphylla Flinders Range wattle Small 8
Hymenosporum flavum native frangipani Small 8
Total number of trees 736
Table 1. Review of the 2006 street tree audit data for Ashfield outlining tree size.

]
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Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean
]

2.2 Road Reserve Widths — Ashfield

2.3 A number of road reserve widths were measured using spatial tools
(Nearmap) and identified widths that generally ranged from 18-20m. To
achieve tree canopy cover over a large portion of the road reserve, the
selection of tree species that attain a minimum 10m crown spread at maturity
should be used to achieve this requirement i.e. large and/ or medium sized
trees.
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Figure 2. Ashfield aerial photo sample for road reserve widths.
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Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean

2.4 Potential Street Tree Species List: Ashfield

Large trees for large road reserves
o coral tree (Erythrina x sykesii)

Queensland brush box (Lophostemon confertus)
flooded gum (Eucalyptus rudis)

marri (Corymbia calophylla)

firewheel tree (Stenocarpus sinuatus)

spotted gum (Corymbia maculata)
smooth-barked apple (Angophora costata)
London plane tree (Platanus x acerifolia)

pin oak (Quercus palustris)

lllawarra flame tree (Brachychiton acerifolius)

® © o o o o o o o

Medium trees for medium road reserves or under powerlines
e broad-leaved paperbark (Melaleuca quinquenervia)

Queensland brush box (Lophostemon confertus)

red flowered yellow gum (Eucalyptus leucoxylon 'Rosea')

jacaranda (Jacaranda mimosifolia)

weeping peppermint (Agonis flexuosa)

kurrajong (Brachychiton populneus)

orchid tree (Bauhinia variegata)

Chinese elm (Umus parvifolia)

Chinese pistachio (Pistacia chinensis)

Japanese zelkova (Zelkova serrata)

yellow bloodwood (Corymbia eximia)

callery pear cvs (Pyrus calleryana)

=
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Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean

2.5 Eden Hill - Existing Street Trees: Top 20
Eden Hill Street Trees - Top 20 Species
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Figure 3. Review of the 2006 street tree audit data for Eden Hill outlining the most

common tree species.

Botanical Name Common Name Mature Size Number of Trees
Corymbia maculata spotted gum Large 144
Callistemon 'DR Weeper' Dawson River bottlebrush Small 131
Lophostemon confertus Queensland brush box Medium 112
Jacaranda mimosifolia jacaranda Medium 75
Syagrus romanzoffiana cocos palm Medium 68
Corymbia ficifolia red-flowering gum Small 67
Melaleuca quinquenervia broad-leaved paperbark Medium 59
Callistemon sp. bottlebrush Small 56
Agonis flexuosa weeping peppermint Medium 45
Eucalyptus leucoxylon 'Rosea’ red-flowered yellow gum Medium 35
Eucalyptus platypus var, heterophylia coastal moort Small 35
Grevillea sp. grevillea Medium 35
Eucalyptus rudis flooded gum Large 33
Eucalyptus camaldulensis var. obtusa northern river red gum Large 27
Callistemon viminalis weeping bottlebrush Small 26
Corymbia calophylla marri Large 25
Cupressus sempervirens 'Swanes Gold'  golden pencil pine Small 24
Eucalyptus leucoxylon ssp. leucoxylon yellow gum Medium 23
Eucalyptus macrandra river yate Small 22
Eucalyptus torquata coral gum Small 22
Total number of trees 1674

Table 2.

Review of the 2006 street tree audit data for Eden Hill outlining tree size.

© Bowden Tree Consultancy 2019 Page 6 of 19



Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean

2.6 Road Reserve Widths — Eden Hill

2.7 A number of road reserve widths were measured using spatial tools
(Nearmap) and identified widths that generally ranged from 18-20m. To
achieve tree canopy cover over a large portion of the road reserve, the
selection of tree species that attain a minimum 10m crown spread at maturity
should be used to achieve this requirement i.e. large and/ or medium sized
trees.
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Figure 4. Eden Hill aerial photo sample for road reserve widths.
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Arbaricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean

2.8  Potential Street Tree Species List: Eden Hill

Large trees for large road reserves

e coral tree (Erythrina x sykesii)
Queensland brush box (Lophostemon confertus)
flooded gum (Eucalyptus rudis)
marri (Corymbia calophylla)
llawarra flame tree (Brachychiton acerifolius)
London plane tree (Platanus x acerifolia)
spotted gum (Corymbia maculata)
smooth-barked apple (Angophora costata)
pin oak (Quercus palustris)
firewheel tree (Stenocarpus sinuatus)

Medium trees for medium road reserves or under powerlines
e broad-leaved paperbark (Melaleuca quinquenervia)

Queensland brush box (Lophostemon confertus)

red flowered yellow gum (Eucalyptus leucoxylon 'Rosea')

jacaranda (Jacaranda mimosifolia)

weeping peppermint (Agonis flexuosa)

kurrajong (Brachychiton populneus)

orchid tree (Bauhinia variegata)

poinciana (Delonix regia)

Chinese elm (Ulmus parvifolia)

Chinese pistachio (Pistacia chinensis)

Japanese zelkova (Zelkova serrata)

yellow bloodwood (Corymbia eximia)

callery pear cvs (Pyrus calleryana)

= - - - - -, ..,
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Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean
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2.9 Attribute/ Species Scoring: Tree attributes were scored against potential
large and medium-sized tree species, reviewing both existing tree species
within Ashfield and Eden Hill and introducing several new species used in
lower numbers within the suburbs and as street trees throughout Perth.
Scoring system as follows: Attribute/ Species Score - High: 3 Medium: 2 Low:
1 = Total Score (see appendix IlI).

Tree Species Total Score
Agonis flexuosa 27
Corymbia eximia 27
Angophora costata 26
Eucalyptus leucoxylon 'Rosea’ 26
Brachychiton populneus 25
Corymbia calophylla 25
Corymbia maculata 26
Jacaranda mimosifolia 25
Lophostemon confertus 25
Platanus x acerifolia 25
Erythrina x sykesii 24
Delonix regia 23
Eucalyptus rudis 23
Melaleuca quinquenervia 23
Quercus palustris 23
Stenocarpus sinuatus 23
Ulmus patrvifolia 23
Brachychiton acerifolius 22
Zelkova serrata 22
Bauhinia variegata 21
Pistacia chinensis 21
Pyrus calleryana 19

2.10 Of the 10 tree species that scored highest, seven were from the Myrtaceae
family of plants; therefore consideration should be given to using a broader
range of species from the list to guard against plant specific pest and disease.

E———————-—————————————————
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Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean

3.0
3.1

3.2

Discussion and Recommendations

Discussion

Tree root plate: Root plate composition for most tree species consists of a
structural root zone and an absorbing root zone, responsible respectively for
the stability/ anchorage of the tree and the uptake of water/ mineral solutes
from the soil. The soil in the garden areas of adjacent residential properties
and also the base of the concrete footpaths is generally of higher nutritional
quality and with greater levels of moisture compared with the verge areas
(remnant sand) and the compacted road base. With root growth being
opportunistic, small diameter roots have the potential to encroach into areas
of improved soil and with subsequent growth resulting in the normal
thickening of the roots, displacement of adjacent crossover surfacing, asphalt/
road kerbs, and lightly-loaded structures can ensue. Root/ infrastructure
conflicts cannot be eliminated: to do so requires constraining rootplate
development, which may negatively impact tree stability and reduce tree
canopy cover.

Crown

Non-woody

Lower order
roots

— Lower order
roots Detail A

Trunk

Crown projection

— Structural
A

woody roots [ Q

Non-woody
roots

M Dripline

i
A
l;
{
\

/

4

-
Figure 5. Typical tree structure above and below ground for cultivated urban
trees. Source: AS4970-2009: Protection of Trees on Development Sites.
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Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean

KEY:
SRZ: STRUCTURAL ROOT ZONE
TPZ: TREE PROTECTION ZONE

INDICATIVE TREE PROTECTION ZONE
bowden

expertise in urban tree Science

Figure 6. Indicative rootplate zones outlining the structural root zone (SRZ) that
has the large woody roots responsible for tree anchorage and stability,
which subsequently taper into the absorbing roots that take up water
and nutrients.

© Bowden Tree Consultancy 2019 Page 11 of 19



Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean

3.3 Pervious paving: Attaining a hard surface option that is often required in
areas of high pedestrian traffic, can be achieved by utilising pervious paving
that allows water infiltration and that improves soil aeration, subsequently
improving soil conditions conducive for adequate tree health and growth.

Figures 7 & 8. Example of a pervious paving option to improve soil conditions and
subsequent tree health.

I
©® Bowden Tree Consultancy 2019 Page 12 of 19



Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean
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3.4 Roots and structures: Structural damage to building foundations and walls
can result following the removal of soil moisture. On expansive/ reactive clay
soils, trees and vegetation transpire water which can result in soil drying/
desiccation and a subsequent reduction in the soil volume. This often causes
subsidence of the soil surface and may result in structural failure. This type of
damage is often referred to as indirect damage and occurs on expansive soil
types i.e. a clay soil type that shrinks as it dries and is observed by large
cracks on the surface of the soil.

3.5  Direct damage to structures involves lightly-loaded structures such as
concrete footpaths and single course brick/ block walls. Tree root growth is
opportunistic and may develop in areas with suitable levels of soil moisture,
organic matter and oxygen. Roots of a very small diameter may pass
beneath footpaths and brick walls to source water and nutrients with little
initial disturbance to the structure. As root diameter increases through normal
secondary thickening however lightly-loaded structures can be displaced and
damaged. The likelihood of direct damage to heavily-loaded structures i.e. a
dwelling/ building foundation with the entire weight of the building upon it (on
sandy soils), is low.

3.6 Tree benefits: Mature urban trees confer many benefits including shade and
cooler air temperatures, screening (privacy) and noise reduction, built form
aesthetic amelioration, energy conservation, mitigation of the urban heat
island effect, air quality improvement and oxygen production, carbon uptake/
storage and greenhouse gas reduction, minimisation of storm water run-off
and improvement of water quality, fauna habitat and food source. In general,
they enhance our built and natural environments with larger trees providing
more benefits.

3.7 Treerisk: Tree failure is an infrequent occurrence and serious damage,
injury or death from tree failure is rare (Lilly et a/, 2011). Research finds that
for Britain, with a population of 60 million people, the risk of any tree causing a
fatality is exceedingly small (Ball & Ball-King, 2011). It is impossible to
maintain trees completely free of risk and some level of risk must be accepted
to experience the benefits that trees provide. The use of ‘safe’ or ‘unsafe’
when assessing trees is both imprecise and ambiguous, as a tree cannot be
free from defects or potential hazards - such a state is simply unattainable. It
is essential to maintain a balance between the benefits and costs of risk
reduction, not only financial cost but also the loss of amenity and other tree
related benefits.

eSS )
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Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean
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3.8 Small trees: The review of the road reserve widths identified an 18-20m
width for the majority of road reserves. Where a smaller-sized tree is required
for narrow verges, median island planting etc. the following species provide
options in constrained sites and may require the use of root directors/ barriers
and/ or modification of the planting site:

weeping bottlebrush (Callistemon viminalis)

coral tree (Eucalyptus torquata)

red-flowering gum (Corymbia ficifolia)

red-capped yellow flowering gum (Eucalyptus erythorcorys)
river yate (Eucalyptus macrandra)

native frangipani (Hymenosporum flavum)

Chinese tallow (Sapium sebiferum)

strawberry tree (Arbutus unedo)

purple-leaved plum (Prunus cerasifera ‘Nigra’)
evergreen ash (Fraxinus griffithii)

weeping red-flowering paperbark (Melaleuca viridiflora)
smooth-barked coolibah (Eucalyptus victrix)

Chinese photinia (Photinia serrulata)

cottonwood (Hibiscus tiliaceous)

crepe myrtle (Lagerstroemia indica)

=== RS
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Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

412

4.13

4.14

Appendix |
Arboricultural Terminology

Crown — the leaves and branches of a tree measured from the lowest branch
on the trunk to the top of the tree, whilst crown lifting involves pruning of the
lower branches to improve clearance for buildings, pedestrians, vehicles etc.

DBH - diameter of the main trunk, measured at breast height approximately
1.4m above ground level for urban trees.

Deadwooding — the removal of dead, diseased, broken, or damaged branch
wood from the crown of the tree.

Dripline — the width of the crown of the tree measured by the lateral extent of
the foliage, with the crown spread measurement indicating the widest part.

Fall zone — is the area in which the tree or tree part is likely to fall when it fails,
often calculated as 1.5 times the tree height where brittle dead branches etc.
may break up and scatter debris.

First order structural branch — the large branches arising from the trunk that
form the main structure of the crown, also referred to as a stem.

Reduction prune — pruning to reduce/ shorten the length of a branch, back to
a lateral branch that is at least one-third the diameter of the branch being
removed (whilst retaining internal branches to avoid lion-tailing).

Root collar — area at the base of the tree were the roots and trunk merge.
Second order branch — a branch arising from a first order structural branch.

Targets — an object, person or structure that would be damaged or injured in
the event of tree or branch failure is referred to as the target or target area.
The hazard evaluation of the target area is relative to the expected use and
occupancy of that area.

Topping and Lopping — deleterious tree height and branch reduction work
often at indiscriminate points and generally resulting in weakly-attached
regrowth branches prone to failure as subsequent growth occurs.

Tree Protection Zone (TPZ) — the zone of the root plate most likely to contain
roots that are critical for anchorage and stability, as well as the absorbing
roots responsible for the uptake of water and nutrients; calculated as trunk
diameter (DBH) x 12.

V-shaped union — ingrown bark from adjacent parts of the tree that are in
contact with each other; usually branch forks, acutely-angled branch
attachments or basal stems — often a high failure potential.

=
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Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean

5.0 Appendix i
5.1 Author Formal Qualifications

5.2  Bachelor of Science (Sustainable Forestry) — 2012
Edith Cowan University, Joondalup & Murdoch University, Murdoch, WA.

5.3 Diploma of Applied Science (Horticulture) — 2000
Maijor studies Arboriculture and Parks/ Gardens management
University of Melbourne, Burnley campus, VIC.

5.4  Certificate IV (TAE40110) in Training & Assessment — 2014
Plenty Training, Robina, QLD.

5.5 Certificate of Horticultural Practice — 1994
Challenger TAFE, Murdoch campus, WA.

5.6 Additional Certifications

5.7  ISA Certified Arborist: Municipal Specialist (AU-0020AM) — 2012 (recertified
2018)

International Society of Arboriculture
www.isa-arbor.com/certification/benefits/credentialsExplained.aspx

5.8 ISA Tree Risk Assessment Qualification (TRAQ) — 2013 (recertified 2018)

International Society of Arboriculture
http://www.isa-arbor.com/certification/becomequalified/becomequalified.aspx

5.9 Limitation of Liability

5.10 Bowden Tree Consultancy are tree specialists who use their qualifications,
education, knowledge, training, diagnostic tools and experience to examine
trees, recommend measures to enhance the beauty and health of trees, and
attempt to reduce the risk of living near trees. Clients may choose to accept
or disregard the recommendations of this assessment and report.

5.11 Bowden Tree Consultancy cannot detect every condition that could possibly
lead to the structural failure of a tree. Trees are living organisms that fail in
ways that the arboriculture industry does not fully understand. Conditions are
often hidden within trees and below ground. Unless otherwise stated,
observations have been visually assessed from ground level. Bowden Tree
Consultancy cannot guarantee that a tree will be healthy or a low risk of harm
under all circumstances, or for a specified period of time. Likewise, remedial
treatments cannot be guaranteed.

5.12 Treatment, pruning and removal of trees may involve considerations beyond
the scope of Bowden Tree Consultancy’s service, such as property
boundaries and ownership, disputes between neighbours, sight lines,
landlord-tenant matters and other related incidents. Bowden Tree

=
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5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

5.21

5.22

Consultancy cannot take such issues into account unless complete and
accurate information is given prior or at the time of the site inspection.
Likewise, Bowden Tree Consultancy cannot accept responsibility for the
authorisation or non-authorisation of any recommended treatment or remedial
measures undertaken.

In the event that Bowden Tree Consultancy recommends retesting or
inspection of trees at stated intervals, or installs any cable/s, bracing systems
and support systems, Bowden Tree Consultancy must inspect the system
installed at intervals of not greater than 12 months, unless otherwise specified
in written reports. It is the client’s responsibility to make arrangements with
Bowden Tree Consultancy to conduct the re-inspection.

Trees can be managed, but they cannot be controlled. To live or work near a
tree involves a degree of risk. All written reports must be read in their entirety;
at no time shall part of the written assessment be referred to unless taken in
full context with the whole written report. If this written report is to be used in
a court of law, or any other legal situation, Bowden Tree Consultancy must be
advised in writing prior to the written assessment being presented in any form
to any other party.

Business Details

Bowden Tree Consultancy®

ABN: 51925884945

Post Office Box 104 Darlington W.A. 6070
M: 0438 936 679

E: info@bowdentree.com.au

W: www.bowdentree.com.au
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6.0 Appendix Il

6.1 Attribute/ Species Scoring

Specles

Agonis fextiosa

Attributes

Angophora costata

Bauhinia variegaia

Brachychiton acenifolius

Brachychitor populneus

Corymbia calophyfia

Corymbia eximia

Corymbla mactilata

Delonix regla

Erythrina x sykesii

Eucalyptus leucoxylon ‘Rosea’

Form and scala of trees at maturity to
provide 70% shade and tree canopy overa

large portion of the read reserve 3

Trees have a strong performance record in

similar geclogy and soil condilion 3

Root system sultable for planting adjacent
to paved areas, building structures and
within median islands and roundabouts and

minimlze impact on utility services 3

Enhance bicdiversity with food and habltat
far bird life

-

Traes ara drought tolerant
Resi to pest and diseases

Long lived
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Table 3: Attribute/ Species Score - High: 3 Medium: 2 Low: 1 = Total Score
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Arboricultural Assessment for 2019 Street Tree Planting Season for the Town of Bassendean
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Attributes
Form and scale of trees at maturity to provide 70%
shade and tree canopy over a large portion of the
road reserve 3 3 3 3 2 3 2 3 2 2 2
Trees have a strong performance record in similar
geology and soil condition 3 3 3 3 2 3 2 3 2 3 2
Root system suitable for planting adjacent to paved
areas, building structures and within median islands
and roundabouts and minimize impact on utility
services 2 3 3 2 3 3 3 3 3 3 3

Enhance biodiversity with food and habitat for bird life 3 1 1 2 1 1 1 1 2 1 1

Trees are drought tolerant 2 3 3 3 2 3 2 1 2 3 2
Resistance to pest and diseases 2 3 3 3 3 3 3 3 ] 2 3
Long lived 3 3 3 3 2 3 2 3 3 3 3
Not prone to limb shear 2 3 3 2 3 3 2 3 3 3 3

Responsive to formative and if required structural
pruning 3 3 3 2 3 3 2 3 3 3 3
Score 23 25 25 23 21 25 19 23 23 23 22

Table 4: Attribute/ Species Score - High: 3 Medium: 2 Low: 1 = Total Score

© Bowden Tree Consultancy 2019 Page 19 of 19



ATTACHMENT NO. 2




—

SAGE
CONSULTING
ENGINEERS

ROAD LIGHTING
AUDIT REPORT

January 2018

Sage Consulting Engineers Pty Ltd
203 Railway Road
SUBIACO WA 6008
Telephone: (08) 9388 9745
Facsimile: (08) 9388 9256

Email: msage@iinet.net.au ||




Town of Bassendean Success Hill Train Station Vacinity Page 1
Lighting Audit

ROAD LIGHTING AUDIT

1. INTRODUCTYION .uxsvomnnnsuvensssinsnsssssiznanisnns R AR R R 2
2. BASIS.....ciiinurmimnnnnrnsnsrasnsssnnnnsssnnsnnss O — wnwin
3. EXISTING LIGHTING.......... s AR R AR SN S S mon————
4. SITE MEASUREMENTSiiisiiuivinssinissisisiissnissiassisiinis A ————— 3
5. MERCURY VAPOUR LAMPS......ccccommmmunennnnnnesn L R e P e 3
6. STANDARDS ... onusnsanssssnsunsenmimsssnsnssnnnsns o A B R BN A R A RN A 5
7. RECOMMENDATIONS......... T A ———
APPENDIX A SCHEDULE OF OBSERVATIONS & COST ESTIMATES 8
APPENDIX B LIGHTING DESIGN OPTIONS 13
APPENDIX C LIGHTING STANDARDS 16

REV DATE STATUS AUTHOR REVIEW

01 6/11/2017 First draft C.Lawrence

02 17/11/2017 Final C.Lawrence

05 12/2/2018 Costs updated I.Ahmadyar

Sage Consulting Engineers Pty Ltd
©2018

S:\2657 Success Hill Bassendean\2657 Report 05.doc

BUREAU VERITAS
Conufication

U VE
e 2
= »
= ,
\1828



Town of Bassendean Success Hill Train Station Vacinity Page 2
Lighting Audit

1. INTRODUCTION

The Town of Bassendean has requested a road lighting audit for an area within 200m of
Success Hill Train Station. The area to be audited will include;

- Anzac Terrace

- Seventh Avenue
- Railway Parade

- Thompson Road
- Lamb Street

- Nurstead Avenue
- Lord Street

This Road Lighting Report considers the existing road lighting and compares it with AS/NZS
1158 and MRWA Lighting Design Guidelines for Roadway and Public Safety. This report
offers specific recommendations and cost estimates.

2. BASIS

This report is based on the following sources:

AS/NZS1158.3.1: 2005 Pedestrian area lighting.

AS/NZS1158.1.1: 2005 Vehicular Traffic Lighting.

MRWA Lighting Design guideline for Roadway and Public Space

Site visits in November 2017

Western Power’s current range of road lighting equipment (Distribution Design
Catalogue Sections SL and DM).

e MRWA Lighting Design Guidelines for Roadway and Public Safety

The scope of the report included:

Receive and prepare drawings

Visit site and record existing street lighting infrastructure.

Desktop audit using AGI-32 lighting design software

Site measurements

Assess compliance with AS/NZS 1158 and Main Roads WA Lighting Guidelines.

Schedule all the roads and for each road record the existing lighting equipment and

note compliance/non-compliance with AS/NZS 1158

. Preliminary design to improve the street lighting and comply with AS1158 and MRWA
guidelines.

. Prepare brief Lighting Audit Report providing recommendations and opinions of

probable costs for upgrading the street lighting.

BUREAU VERITAS |
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Town of Bassendean Success Hill Train Station Vacinity Page 3
Lighting Audit

3. EXISTING LIGHTING

The existing street lighting was observed in the following areas:

e Local roads have a combination of 80w MV, 125w MV and 42w CLF Wester Power
street lighting mounted on overhead power lines.

e Lord Street have 250w HPS and 125w MV Wester Power street lighting mounted on
overhead power lines and steel poles

e The principal shared path have MRWA standard lighting.

4. SITE MEASUREMENTS

Site measurements were performed on the 18" December 2017 at approximately 8pm.

Don Yates was informed of the site audit and asked to turn off his private street lighting. He
declined to do so and argued the Christmas lighting would influence the readings. The
Christmas lighting did not have the intensity to effect the readings.

At the time of the site audit:
- Flood lighting from Bassendean Oval was not operating.
- No moon was present
- Readings were only taken between Nurstead Ave and Guildford Road due to private
street lighting effecting north end of Thompson Street.

Readings ranged from 0.01lux to 2.57lux, with an average of 0.7lux. Low measurements as
expected were recorded under the Fig tree.

There were a number of previous attempts to conduct site measurement which were
cancelled due to Don Yates expressing concerns about the influence of a full moon. For the
moon to influence site measurements it needs to be directly overhead to penetrate the tree
lined street. This was not the case on previous attempts.

5. MERCURY VAPOUR LAMPS

Mercury vapour lamps are obsolete. They have poor energy efficiency and the mercury
content poses occupational and environmental hazards. In 2005, the Australian Greenhouse
Gas Office banned them for Category V road lighting. In 2008, the United States banned
them. From 2011, Australian Standards did not accept mercury vapour streetlights. During
2015, the European Union will phase out all mercury vapour lamps.

During the course of next year, the supply of mercury vapour lamps for maintenance will
diminish. Within a few years, road lighting installation with mercury vapour lamps will not
be maintainable.

Western power have introduced an 18w LED to replace the 80W mercury vapour lamp. At
this point in time there is no replacement for the 125w mercury vapour lamp

Western Power needs to consider alternative lamp sources to replace mercury vapour lamps.

Sage Consulting Engineers Pty Ltd (5T5
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Lighting Audit

No other alternative is available at this time. Larger wattage compact fluorescent are
available but do not fit into street lights.

Sage Consulting Engineers Pty Ltd
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Town of Bassendean Success Hill Train Station Vacinity Page 5
Lighting Audit

6. STANDARDS

Australian Standard AS/NZS1158 is summarised in Appendix B.

AS/NZS 1158.1.1: 2005 covers Category V for freeways and highways. Categories V5 to V1
cover these major roads in ascending rank.

Light-technical parameters for road safety at night should be based on the criteria set out in
AS/NZS 1158.1.1: 2005.

AS/NZS 1158.3.1: 2005 covers Category P for pedestrian areas. Categories P5 to P1 cover
minor roads. The standard gives twelve categories from P1 to P12 covering a wider range of
areas and activities. Categories P5 to P1 cover most minor roads in ascending rank.

Light-technical parameters for the security of the community at night should be based on
the criteria set out in AS/NZS 1158.3.1: 2005.

AS/NZS 1158 specifies light levels, or illuminance, as “maintained” illuminance. This is the
lighting level at the end of the lighting maintenance cycle. The maintained illuminance is
related to the initial illuminance by a “maintenance factor” which takes into account
depreciation of the lamp output and dirt on luminaire surfaces. For instance, Category P3
requires 1.75 lux maintained corresponding to 2.5 lux initial with a 70% maintenance factor.

When compared with current British and European standard BS/EN 13201, the North
American recommendations, and the South African Standard SABS 098, the requirements of
AS/NZS 1158 cannot be considered excessive.

Mainroads Western Australia (MRWA) — Lighting Design Guideline for Roadway and Public
Space, specify all P catergory lighting shall be designed in accordance with AS/NZS1158.3.1
with the following specific requirements

Item | Road Element Design Method | AS/NZS reference

1 Roads in local areas P3, P4, P5 Table 2.1 of AS/NZS 1158.3.1
2 Pathways including cycle ways P1, P2, P3, P4 [ Table 2.2 of AS/NZS 1158.3.1
3 Public Activities excluding carparks | P6, P7, P8 Table 2.3 of AS/NZS 1158.3.1
4 Connecting Elements P9, P10 Table 2.4 of AS/NZS 1158.3.1
5 Outdoor car parks including roof P11, P12 Table 2.5 of AS/NZS 1158.3.1

top car parks
6 Road train assembly area P8 Table 2.3 of AS/NZS 1158.3.1

With the additional following requirements:

Main Roads requires P2 Category lighting for Principal Shared Paths (PSPs) to be achieved
with the following additional parameters:

a) Typical mounting height for column mounted Pedestrian Light poles shall be 7.0
metres

b) The outreach length for pedestrian lighting is to be 0.0 to 1.5 metres

¢) The luminaire's optical assembly shall have an adjustable tilt of not less than +50
from the horizontal, which feature shall be inherent in the luminaire's design.

Sage Consulting Engineers Pty Ltd
©2018
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Town of Bassendean Success Hill Train Station Vacinity Page 6
Lighting Audit

However, the upcast and any specific luminaire settings required shall be specified in
the design.

d) All pedestrian lighting design and installation shall be High Pressure Sodium (HPS)
lamps.

e) Point horizontal of no less than 5 lux with vertical Lux to AS1158.3 category P2;

f) At locations where a PSP intersects another Path the horizontal and vertical
illuminance shall not be less than 20 lux;

g) At locations of conflict and high pedestrian usage such as rail stations point
horizontal and vertical illuminance of no less than 20 lux shall be achieved;

h) Desirable pole setback should be 1.0m from edge of path;

i) Vegetation in the vicinity of lighting is to be removed/pruned so as proposed lighting
levels are maintained.

j) Regular maintenance requirements for vegetation should be mentioned under design
report.

k) Spillage lighting level (roadway lighting only, not commercial lighting etc) and
reflectivity of any walls or surfaces in the vicinity of the lighting is to be included in
lighting calculations

[) Minimum lighting category for PSP under pass lighting is P10 in accordance with
AS/NZS 1158.3.1:2005.

m) It is required to comply with V3 Category lighting requirements where a PSP
intersects a road in accordance with AS/NZS 1158.1.1 2005

Main Roads provide roadway and pathway lighting on urban freeways, highways and control
of access roads with high traffic volumes (traffic lights) and principal Shared Paths to travel
safely at night. They do not have control or implement lighting standards on local
roads.

The principal shared path on the northern side on the train line is under MRWA control and
would comply with MRWA guidelines.

7. RECOMMENDATIONS

MRWA requirement for point horizontal of no less than 5 lux with a vertical Lux to AS1158.3
Cat P2 is intended for principal share parths, not residential streets. We believe a minimum
point horizontal of 5 lux is excessive for a residetial street and what you would expect for a
shopping mall.

Western Power do not have any lighting equipment in their range that can achieve this
standard when installed on exisitng over head power poles.

Referring to the table in Appendix C (AS/NZS 1158.3.1 Pedestrian area lighting), we would
recommend complying with AS/NZS 1158.3.3 Cat P3 on all roads in the 200m radius vicinity
of the trian station. This is based on:

- Activity — medium
- Risk of crime — low - medium
- Need to enhance prestige — medium

150 %001
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Town of Bassendean Success Hill Train Station Vacinity Page 7
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Seventh Avenue complies with AS/NZS 1158.3.3 Cat P3.

Thompson Road fails to comply with AS/NZS 1158.3.3 Cat P3 due to the large fig tree
located on the corner of Thonpson and Lamb Street. The rest of Thompson Road measured,
meets AS/NZS 1158.3.3 Cat P3. Due to community concerns it may be appropriate to
increace these roads to AS/NZS 1158.3.3 Cat P2 and include vertical illuminance for facial
recongnition

Increasing the lighting above category P3 (i.e. category P2) may cause light spill onto
abutting properties. Spill light will cause more community disagreement. Consultation with
residents on Thompson Road and Seventh Ave would be advised before increasing the
lighting levels.

The most important criteria to meet when designing pedestrian street lighting is the vertical
illumininance. Good vertical illuminance allows and person to identify detail, such as
approaching poeple. MRWA requirements and AS/NZS 1158.3.1 P2 both specify a point
vertical illuminance of 0.7lux.

This would satisfy concerned residents in the effected area.

v

Sage Consulting Engineers Pty Ltd PSR
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Town of Bassendean Success Hill Train Station Vacinity Page 8
Lighting Audit

Some examples of P2 category lighting:

- Lake Monger path lighting, Town of Cambridge
- Copley Park, City of Belmont

Lake Monger

To achieve AS/NZS 1158.3.1 P2 using Western Power equipment we would need to install
150W MH roadsters on every overhead power pole.

Alternatively, private LED street lighting could be installed on the other side of the road and
the Western Power street lighting removed. This would allow for better light control to limit
spill light and redude energy costs.

The Fig tree will need to be considered when designing and installing new street lighting to
avoid the existing non compliance propblems. Mounting heights adjacent the tree will need
to be reduced to effectivley light the area.

BUREAU VERITAS |
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APPENDIX A

SCHEDULE OF
OBSERVATIONS
& COST ESTIMATES
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SITE MEASUREMENTS
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Town of Bassendean Success Hill Train Station Vacinity Page 11
Lighting Audit
SCHEDULE OF OBSERVATIONS
No. Street Name Length | AS/NZS Existing Lighting Complies
1158
1 | Anzac Terrace 300 P3 2 x 80W MV, 1 x 80W MV B2224, 1 x 125W MV, 1 x 42W CFL No
2 | Seventh Avenue 180 P3 1 x 80W MV, 2 x 80W MV B2224 Yes
3 | Railway Parade 350 P3 3 x 80W MV, 2 x 80W MV B2224, 1 x 125W MV No
4 [ Thompson Road 180 P3 2 x 80W MV, 1 x 125W MV No @
5 | Lamb Street 250 P3 2 x 70W HPS, 1 x 125W MV, No
1 x 42W CFL
6 | Nurstead Avenue 270 P3 2 x 80W MV, 1 x 125W MV, 1 x 42W CFL No
7 | Lord Street 190 V3 3 x 250W HPS, 1 x 125W MV No

(D Non-compliance under Fig tree

Sage Consulting Engineers Pty Ltd
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Town of Bassendean Success Hill Train Station Vacinity
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SCHEDULE OF COST ESTIMATES — WESTERN POWER

AS/NZS 1158.3.3 Cat P3 on all roads

No. Street Name Length | AS/NZS Recommendation Cost
1158
1 | Anzac Terrace 300 P3 Install 4 additional WP 18W led on existing overhead line pole $12000- $ 24000
2 | Seventh Avenue 180 P3 Retain existing street lighting and request Western Power to clean $ 18 000
and re-lamp
3 | Railway Parade 350 P3 Install 3 additional WP 18W led on existing overhead line pole $9000- $18,000
4 | Thompson Road 180 P3 Retain existing street lighting and request Western Power to clean $ 2000
and re-lamp. Reduce mounting height under Fig tree
5 | Lamb Street 250 P3 Install 4 additional WP 18W led on existing overhead line pole $12000- $ 24000
6 | Nurstead Avenue 270 P3 Install 3 additional WP 18W led on existing overhead line pole $ 9000- $ 18000
7 | Lord Street 190 V3 Install 250W HPS @ 50m spacing’s $ 48,000.00
Total | $ 90 000 - $132 Q00
Cost Basis:
- 250W HPS 12.5m steel pole $ 12 000
- 150W MH mounted on existing O/H line $ 3000-% 6000
- Replace existing $ 500

Does not include bulk Western Power replacement of 18W LED not covered in recommendation

Sage Consulting Engineers Pty Ltd
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Town of Bassendean Success Hill Train Station Vacinity Page 13
Lighting Audit
AS/NZS 1158.3.3 Cat P2 on Thompson Road and Seventh Avenue.
No. Street Name Length | AS/NZS Recommendation Cost Priority
1158
1 | Anzac Terrace 300 P3 Install 4 additional WP 18W led on existing overhead | $ 12 000 - $ 24 000 5
line pole
2 | Seventh Avenue 180 P2 Replace all with 150W MH and install additional $5000- $8000 2
150W MH on all overhead line poles
3 | Railway Parade 350 P3 Install 3 additional WP 18W led on existing overhead | $ 9 000 - $18,000 3
line pole
4 | Thompson Road 180 P2 Replace all with 150W MH and install additional $ 5000- $ 8,000 1
150W MH on all overhead line poles
5 | Lamb Street 250 P3 Install 4 additional WP 18W led on existing overhead | $ 12 000 - $ 24 000 4
line pole
6 | Nurstead Avenue 270 P3 Install 3 additional WP 18W led on existing overhead | $ 9000- $ 18 000 6
line pole
7 | Lord Street 190 V3 Install 250W HPS @ 50m spacing’s $ 48,000.00 9

Total

$120 000 - $192 000

Cost Basis:

- 250W HPS 12.5m steel pole
- 150W MH mounted on existing O/H line

- Replace existing

$ 12 000
$ 3000-$ 6000
$ 500

- Does not include bulk Western Power replacement of 18W LED not covered in recommendation

©2018
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APPENDIX B

LIGHTING DESIGN OPTIONS
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City of Swan Road Lighting Audit Page 15

AS/NZS 1158.3.1 P2

Success Hill, Bassendean
Road reserve 20m - samples

OPTION 1 - Roadster 150W Metal Halide
WP Overhead Line Poles

MH=9.5m
Arm=2.5m
Tilt - 0 degrees
0.7 Ix 0.7 Ix 0.7 Ix 0.7 Ix
5‘ j—
7
= HRoadster  150W MH Roadster 150W MHRoadster  150W MH Roadster
MH: 9.5 MH: 9.5 MH: 9.5 MH: 9.5
Tilt: 0 Tilt: 0 Tilt: 0 Tilt: 0
Obtrusive light vertical grid
71X 0.7Ix 0.7 Ix 0.7 Ix
Luminaire Schedule
Project: OPT 1
Symbol | Qty [ Labal | Arrangement [ Total Lamp Lumens [ LLF [ Description Jam T Lum watts
—E1[4 | 150W MH Roadster | SINGLE  [1mse0 | 0800 | SLA Roadster MH150D - 201016 [2s 50
Calculation Summary
Project. OPT 1
Label CalcType Units Avg |[Max | Min | MawAvg
Evp 1 - oblrusive light Huminance Lux N.A. 281 167 NA
Horizontal grid Eh1 @ Om GL Hluminance Lux 591 1598 155 270
Vertical grid Ev1 @ 1,5m AGL Hluminance Lux NA 9.10 on N.A
OPTION 2 - ARIALED
New Steel Poles
MH=6.5m
Arm=0m (post-top)
Tilt - 10 degrees
14
'ARIALED NX4 109W 'ARIALED NX4109W  'ARIALED NX4 109W _ "ARIALED NX4 108W
T MH: 6.5 MH: 6.5 MH: 6.5 MH: 6.5
Tilt: 10 Tilt: 10 Tilt: 10 Tit: 10

0.7 Ix

Luminaire Schedule

Project. OPT 2

Symbol  |Qty | Label o [ Arrangement [Total Lamp Lumens | LLF | Description ~[Am [Lum wans
1 |4 | ARIALED Nx4 105w | siNGLE [ 13007 | 0800 | ARIALED - SL-050N2D6PEBOAOO - 050 NX& 219C 400K | 0 [ 109

Caloulation Summary ]

Project: OPT 2 |

Label CalcType Units Avg Max Min Max/Avg

Evp 2 - obirusive lght Wuminance Lux NA_ (028|011 |NA

Horzontal grid EN2 @ b GL uminance Lux 558 3816 [075 |388

Vertcal grid Ev2 @ 1.5m AGL iuminance L NA 2195 [152 |NA

Sage Consulting Engineers Pty Ltd
@ ©2018
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City of Swan Road Lighting Audit Page 16

AS/NZS 1158.3.1 P3

Success Hill, Bassendean
Road reserve 20m - sample spacing
AS/NZS 1158.3.1 - P3 category

ARIALED
New Steel Poles
MH=6.5m
Arm=0m (post-top)
Tilt - 10 degrees

2
1: 6
3 8
13
L}
i ARIAFENKAOSW! - oist ettt o 'ARIALED NX4 109w
? MH: 9.5 MH: 9.5
Tilt: 10 5 Tiita0
Obtrusive light vertical grid '
T x A f
‘L- 110m ~J|
0.3 Ix 0.31x
Luminaire Schedule o o
Profect: OPT 1
Symbol | Oty | Label [ Arrangement | Total Lamp Lumens [ LLF | Description [Am T Lum wats
E] | ARIALED Nxa 100w | sinGLE | 13097 | 0800 | ARIALED - SL-050N2DGPEBOACC - 050 NX4 219C 4000K | 0 | 108
Calculation Summary ]
Projoct. OPT 1 o
Label CalcType Units Avg Max Min Max/Avg
Evp 1 - obtrusive light Iuminance Lux N.A. 122 019 N.A.
Horizontal grid En1 @ Om GL luminance Lux 308 | 1751 | 041 | 569

Sage Consulting Engineers Pty Ltd
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City of Swan Road Lighting Audit Page 17

APPENDIX C

LIGHTING
STANDARDS

AS/NZS 1158.3.1: 2005 - ROADLIGHTING- Pedestrian Area Lighting
AS/NZS 1158.1.1: 2005 - ROADLIGHTING- Vehicular Traffic Lighting

Sage Consulting Engineers Pty Ltd
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City of Swan Road Lighting Audit Page 18
AS/NZS 1158.3.1:2005 Pedestrian area lighting
Roads & Pathways:
Lighting Category @ Ple P2 e P3 P4 P5 P6 P7 P8
MIXED VEHICLE & PEDESTRIAN TRAFFIC (Si”;‘;‘;r %
Pedestrian or cycle orientated pathways, e.g. footpaths,

Type of Road or Pathway

including along arterial roads, walkway, lanes, park paths,
cycle paths (P1 to P4 apply)
Collector roads or non-arterial roads which collect and
distribute traffic in an area, as well as serving abutting
properties
Local roads or streets used primarily for access to abutting
properties including residential properties.

Common area, forecourts of cluster housing

service areas

GENERALLY PEDESTRIAN MOVEMENT ONLY

e Areas primarily for pedestrian use, e.g.
city, town, suburban centres, including
outdoor shopping precincts, malls, open
arcades, town squares, civic centres

MIXED PEDESTRIAN & VEHICLE TRAFFIC

s  Transport terminals and interchanges,

Activity n/a High Med Low Low ;?ge%n!yl_% Q Med Low
Selection . ) . Low local R
c:.)tgga Risk of crime High Med. | ouuemeg | LOW Low High Med Low
Need to enhance - .
Brestige nfa | High Med n/a n/a High Med n/a
Light Technical Parameters
Maintained Average Horizontal
T 7 3.5 175 | 085 | 05 21 14 7
Maintained Horizontal;
ik T 2 0.7 0.3 0.14 | 0.07 7 2
Maximum Horizontal
Tlluminance Uniformity 10 10 10 10 10 10 10 10
Emax/Eave (UD)
Maintained Vertical Illuminance
o (E.) lux 2 0.7 0.3e n/a n/a 7 2
Connecting Elements and Outdoor Car Parks:
Lighting Category P9 P10 Plla P1ib | Plic P12
Steps, ramps, Subways, including ; ; ; ; Parking spaces
Type of Road or Pathway | footbridges, pedestrian | associated ramps or f:;g":g sspaeces, aisles and deaulation for people with
ways. steps @ 4 disabilities @
Night time vehicle or ; :
pedestrian movements High Medium Low
Night time occupancy N/A N/A >75% zgg?/’g <25% N/A
Risk of crime High Medium Low
Light Technical Parameters
Maintained average horizontal Same as for highest
Tluminance (lux) Eh lighting Category 35 14 7 3.5 -
Maintained horizontal; applying to adjacent
Tlluminance (lux) connected areas but, 17.5 3 1.5 0.7 >14 & >Eh
Maximum horizontal Illuminance | where forming part of
Uniformity Epa/Eave (U a road or pathway, to 10 10 10 10 -
Maintained vertical Illuminance not less than Category
oitsin Pg 17.5 3 1.5 - -
Notes:

0 The highest level of selection criteria that is deemed appropriate for the road or pathway will determine the applicable lighting Category.
@ P3, P4 & PS5 apply across the whole road reserve. P1 & P2 apply only to the formed footpath

© Where there are good vertical reflecting surfaces alongside the pathway, the next lower lighting Category may be selected
@ Applies at 1.5m above the surface of the area.
@ The vertical illuminance requirement for Category P3 applies to pathways not local roads

@ Subway walls should have a light

colour

@ Luminaires should be located to highlight obstruction and hazards. For indoor car parks refer to AS1680.2.1
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City of Swan Road Lighting Audit
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AS/NZS 1158.1.1: 2005 - ROAD LIGHTING - Vehicular Traffic Lighting

Lighting Category vi v2 V3 v4 V5
Arterial roads
. that Arterial roads
Arterial or . Freeways,
main roads in predomhmantly tha; . | motorways and
central and carryt rotgh RFSECTIAMElY expressways : 2
Pl traffic from carry through ehsisting o Sub-arterial or principal
ac?ivity cantres | one region to traffic from divided h? . roads which connect
APPLICATIONS of capital and another, oneregionto | througgh ¥S | arterial or main roads to
major forming another, et s . areas of development
Note: for all applications the upward - principal forming .| within a region, or which
. | provincial 20t access for traffic Tl
waste light ratio should not exceed 6% | cities. and avenues of principal e— carry traffic directly from
other’areas communication | avenues of [Rtarchansasssy | 998 part of a region to
with major for traffic communication with gra dg another part.
abutting traffic ﬁﬁ;er:;grf :;13;:;?:2;3 separation at all
generators abiitting traffic intersections
generators
Light Technical Parameters
Minimum Average Luminance
L(cd/ml) (maintained) 1-5 1-0 0.75 0.5 0.35
Min Overall Uniformity U, 0.33 0.33 0.33 0.33 0.33
Min Longitudinal Uniformity Ul 0.5 0.5 0.5 0.5 0.5
Max Threshold Increment TI(%) 20 20 20 20 20
Min Surround Illuminance ES (%) 50 50 50 50 50
At Intersections - Min Point horizontal
Tluminance Emin, lux (maintained) 15 10 7.5 ) 3.5
Max Illuminance Uniformity Emax/Emin 8 8 8 8 8
Max Upward Waste Light Ratio % 3 3 3 3 3

Notes on reflectance characteristics
R1 = light diffuse road (e.g. concrete)

R2 = diffuse & specular (e.g. asphalt with artificial brightener in aggregate)
R3 = slightly specular, typical highways and MRWA design standard

R4 = mostly specular, very smooth texture
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DESIGN NOTE
LIGHTING DESIGN TO AS/NZS11583.1
CATEGORY P3 (LOCAL ROADS).
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OF WORK
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SUPPLY & INSTALL CABLING INCLUDING TRENCHING & BACKFILLING. UNDER ROAD BORE CABLE WHERE POSSIELE
PROTECT THE WORKS, INCLUDING SIGNAGE, BARRICADES. TEMPORARY WALKWAYS etc.
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SCALE 1500 @ A1 TRANSMISSION & DISTRIBUTION WORK IN WESTERN AUSTRALIA

COMPLETE ELECTRICAL WORKS IN A SAFE MANNER & SAFETY TO THE PUBLIC IN COMPLIANCE WITH WORKSAFE
WESTERN AUSTRALIA.

PROVIDE TRAFFIC MANAGEMENT.

INSPECT, TEST & COMMISSION STREETLIGHTS. INFORM CLIENT OF COMMISSIONING,
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DESIGN NOTE
LIGHTING DESIGN TO AS/NZS1158.3.1
CATEGORY P3 (LDCAL ROADS)
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4, COMPLETE ELECTRICAL WORKS IN COMPLIANCE WITH THE OFFICE OF ENERGY'S ‘GUIDELINES FOR ELECTRICITY
TRANSMISSION & DISTRIBUTION WORK IN WESTERN AUSTRALIA.
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& TRAFFIC MANAGEMENT,
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Your reference: 8UGL73 Thompson-E3

Request reference: MP183301

11 March 2019
Town of Bassendean

PO Box 87
BASSENDEAN WA 6934

Attention: Mr David Dwyer

Dear Mr Dwyer,

THOMPSON RD BASSENDEAN
WESTERN POWER REF: MP183301

Western Power wishes to advise that we have completed the design work for your request and we
are pleased to provide you with this quote for your consideration.

The included design drawing MP183301 contains:

o Western Power’s scope of work
. Specific items you must complete before we can start work
° Any other specific items you must consider or action

On acceptance of this quote you are agreeing to abide by all conditions identified on the design
drawing and the Terms and Conditions accepted on your application form.

QUOTE

Overhead Construction $7,452.32
Underground Construction $6,162.03
Commissioning $941.66
Non Network Work $4,078.32
Switching $317.76
Work Packaging/Prelim Site Inspection $1,741.91
Total (GST not applicable) $20,694.00
Plus recovery of tax on capital contribution 13.9% $2,876.00
Total (GST not applicable) $23,570.00

o 363 Wellington Street Perth 6000 t1310 87
& - h-ﬂi! = WBST.'BI’I'IPUWEI' GPO Box L921 Perth WA 6842 f (08) 9225 2660
) westernpower.com.au TTY 1800 13 13 51

TIS 1314 50
006© e s

ABN: 18 540 492 861




HOW TO PROCEED

If you wish to proceed with this project please complete and return the attached Acceptance within
60 calendar days.

Please note the following important points:

o If we do not receive the Acceptance from you within 60 calendar days, this quote expires and
your request will be cancelled.

o Please note, cancellation fees are payable for all projects that do not proceed and Western
Power will invoice you for costs associated with developing your quote.

ANY QUESTIONS?
If you have any questions, please telephone our Customer Service Centre on 13 10 87 during

business hours.

Yours faithfully

Manager
Customer Projects

encl:  Acceptance
Site contact sheet

| om—
~ - -=Elwesternpower
| —



Your reference: 8UGL73 Thompson-E3

Request reference: MP183301

QUOTE ACCEPTANCE

Project THOMPSON RD BASSENDEAN WA 6054
Western Power Reference MP183301

Quote Date 11 March 2019

Amount Payable (GST not | $23,570.00

applicable)

Please submit the completed form to: https://westernpower.com.au/contact-us/ ensuring the
Customer Details are correct. Any changes to this invoice will incur a $550.00 (inc. GST) re-issue fee.

CUSTOMER DETAILS (for invoice purposes)

Name:

Company Name:

Address:

Phone No:

| hereby request Western Power to proceed with the above project, as per Western Power’s
standard terms and conditions and agree to pay the amount as outlined above.

Signature: Date:

Please select your preferred payment option:
L] eFT [post invoice [ Cheque attached

[ Email invoice to:

. -zl westernpower
Je——




SITE CONTACT DETAILS
(Please return with your Quote Acceptance form)

I hereby authorise the following person to be contacted by Western Power in regards to any site
information required:

Western Power reference:

Site address:

Name of authorised person (please print):

Title eg. Electrical Contractor:

Phone:

Email:

Signature Date:

| —
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FAQ Quote cost explanations

What does Underground Construction mean?

Underground construction relates to the installation of ground mounted assets {e.g. pillars,
transformers, switchgear etc.) and underground cabling.

What does overhead construction mean?
Overhead construction relates to any work on overhead lines and associated pole top assets.
What is Non Network Work?

Non-Network work can best be described as ali the tasks required in order to get a project to the
point of construction, and in some cases to restore the site to its previous condition. It may
include such tasks as:

¢ Underground service location

¢ GIS updating

e Pre-job planning / scheduling

e Crew travel {not including switching crew)
¢ Removal/ reinstatement

¢ Traffic management

What is switching?
It involves attending site to scope and assess requirements, preparation of a switching plan

in conjunction with the network control centre, notifying all customers who will be impacted
by the outage, actioning the switching plan and all associated travel.



What is Testing?

Before a new piece of equipment can be connected to the network, it needs to be tested
after installation to ensure that it has been installed correctly and are safe to energise.
Equipment to be tested includes ground mounted pillars, transformers and underground
cables.

Why have | been charged for Travel?
The cost of travel is calculated from the nearest depot that delivers your project. Some
country depots are only set up for operational and maintenance purposes and might not be
able to deliver customer funded works.

What is work Packaging/Prelim Site Inspection?
These costs are associated with ordering the materials required for the project, scheduling
the work and ensuring crew availability, and managing the project from the point of
customer payment all the way through to completion.

What is Customer Service Work?

e Metering installation.
e Consumer mains cable termination.

The lot being supplied is considered as unserviced as there is no existing low voltage network in
close proximity to the lot.
For more information, please refer to the Western Power website —

https://westernpower.com.au/industry/distribution-low-voltage-connection-headworks-scheme-

dlvchs/

Why did you charge me full cost?

Your project was not eligible for the DLVCHS (see link above for more information).
Relocation and subdivision works are full cost works.

How many hours?

Each task that Western Power crews or contractors need to perform to deliver the project
have been allocated a certain number of hours to complete. These hours are based on the
likely time needed to carry out the work but can vary depending on the site and the
conditions on the day of construction.



Your reference: UCNGS54 Nurstead Ave

Request reference: MP183372

05 April 2019
Town of Bassendean

PO Box 87
BASSENDEAN WA 6934

Attention: Mr David Dwyer

Dear Mr Dwyer,

NURSTEAD AVE BASSENDEAN
WESTERN POWER REF: MP183372

Western Power wishes to advise that we have completed the design work for your request and we
are pleased to provide you with this quote for your consideration.

The included design drawing MP183372 contains:

. Western Power’s scope of work
o Specific items you must complete before we can start work
e Any other specific items you must consider or action

On acceptance of this quote you are agreeing to abide by all conditions identified on the design
drawing and the Terms and Conditions accepted on your application form.

QUOTE

Overhead Construction $10,489.00
Underground Construction $905.95
Non Network Work $2,566.36
Switching $505.30
Work Packaging/Prelim Site Inspection $511.39
Total (GST not applicable) $14,978.00
Plus recovery of tax on capital contribution 13.9% $2,082.00
Total (GST not applicable) $17,060.00

C— 363 Wellington Street Perth 6000 t1310 87
L..g!!WEStEI' I'IPDWBI' GPO Box L921 Parth WA 6842 f (08) 9225 2660

g i — ;
— westernpower.com.au TTY 1800 1313 51

TIS 1314 50
@ 0 O Electricity r:ri. orks Corparation




ANY QUESTIONS?

If you have any questions, please telephone our Customer Service Centre on 13 10 87 during
business hours.

Yours faithfully

Manager
Customer Projects

|



Site Contact Details

(Please upload a completed copy during your online acceptance)

I hereby authorise the following person to be contacted by Western Power in regard to any site information
required:

Western Power reference:

i Site address:
} \
Name of authorised person (please print):
o \' ’ |
' Title eg. Electrical Contractor: ‘ \
\
|

'Phone:

Email:

Signature Date:

o -~ ~sElwesternpower

Page 1
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FAQs

Quote cost explanations
What does Underground Construction mean?

Underground construction relates to the installation of ground mounted assets (e.g. pillars,
transformers, switchgear etc.) and underground cabling.

What does overhead construction mean?

Overhead construction relates to any work on overhead lines and associated pole top assets.

What is Non Network Work?

Non-Network work can best be described as all the tasks required in order to get a project to the point
of construction, and in some cases to restore the site to its previous condition. It may include such tasks
as:

e Underground service location

e GIS updating

e  Pre-job planning / scheduling

e Crew travel (not including switching crew)
* Removal / reinstatement

e Traffic management

What is switching?

It involves attending site to scope and assess requirements, preparation of a switching plan in
conjunction with the network control centre, notifying all customers who will be impacted by the
outage, actioning the switching plan and all associated travel.

What is Testing?

o
— _.a‘[western power
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Before a new piece of equipment can be connected to the network, it needs to be tested after
installation to ensure that it has been installed correctly and are safe to energise. Equipment to be
tested includes ground mounted pillars, transformers and underground cables.

Why have | been charged for Travel?

The cost of travel is calculated from the nearest depot that delivers your project. Some country
depots are only set up for operational and maintenance purposes and might not be able to deliver
customer funded works.

What is work Packaging/Prelim Site Inspection?

These costs are associated with ordering the materials required for the project, scheduling the
work and ensuring crew availability, and managing the project from the point of customer payment
all the way through to completion.

What is Customer Service Work?

e Metering installation.
e Consumer mains cable termination.

The lot being supplied is considered as unserviced as there is no existing low voltage network in close
proximity to the lot.

For more information, please refer to the Western Power website —

https://westernpower.com.au/industry/distribution-low-voltage-connection-headworks-scheme-dlvchs/

Why did you charge me full cost?

Your project was not eligible for the DLVCHS (see link above for more information). Relocation and
subdivision works are full cost works.

How many hours?

Each task that Western Power crews or contractors need to perform to deliver the project have
been allocated a certain number of hours to complete. These hours are based on the likely time
needed to carry out the work but can vary depending on the site and the conditions on the day of
construction.
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